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WMcnonb3oBaHue: B 06nacT 3aNEeKTPOTEXHUKU N 3NEKTPOIHEPreTUKUN. TexXHNYecKknin pesynbTaT 3akniovaeTcs B
cTabunusaumm ypoBHSA HanpsKeHUs M NOBblWEeHUN KO3 dULUMEHTa MOLLHOCTU CeTU. YCTPOWCTBO COAEPXUT
nepBbI CUMOBOW TpaHcdopMaTop 6e3 yCTpoWCcTBa perynmpoBaHUs HanpshkeHust nog Harpyskow (PT1H);
BTOPOM CuNoBon BONbTOoA06aBOYHLIN TpaHcdopmaTop ¢ yctponctsom PIMH Ha BTOpMYHOM OBMOTKE;
TpexdasHbll HeynpaBnsembli BbINPAMUTENb; KOHOEHCATOp; NepBbIn U BTOPOM TpexdasHble WHBEPTOPbI;
nepBbll 1 BTOPOW U3MepuTenbHble TpaHCHOPMAaTopbl HaNpsKEHUS; U3MePUTENbHbIA TpaHcdhopMaTop TOKa;
OnoK M3MepeHnst HanpsbkeHus; 6noK M3MEepeHUss MOLLHOCTU; NEPBbIA M BTOPOW OnoKM ynpaBneHus; Grok
NOrMKKN; TPeTUA NUTalLWUn CUNoBoN TpaHcdopmatop ¢ ycTponctBom PIMH Ha nepsuyHOi 06MOTKE,
YCTaHOBMEHHbLIN B Havyane nuHuM; 6nok ynpaeneHus yctponctBom PIH TpaHcdopmartopa; 6nok
CMHXPOHM3aUMN perynupoBaHus HanpskeHuin; 6rnok ynpasneHus yctponctsom PIH BonbTogo6aBo4vHOro
TpaHccopmatopa. 1 wn.


http://www.fips.ru/cdfi/fips.dll?ty=29&docid=2446537&cl=9&path=http://195.208.85.248/Archive/PAT/2012FULL/2012.03.27/DOC/RUNWC1/000/000/002/446/537/document.pdf

; OT JHCIICTYICPCKOTO ITYHKTa

1 2

16
1 . +2 2+ 1 5
18 |2 1214 15

1 3
1 9 1310
! 2 ‘%H
' i1
1 *3
3 —";2 19 =20
5] Te 1 8

Pur. 1

N30b6peTeHne OTHOCUTCA K 3NEKTPOTEXHUKE U MNEKTPOIHEPreTnke, a MMEHHO K YCTPOMCTBaAM perynmpoBaHus
HanpsXXeHns 1 nepegaBaemMoln MOLLHOCTM B 3NEKTPUYECKUX pacnpefenuTenbHbIX CeTsaX NnepemMeHHOro Toka.
YCTPOWCTBO MOXET ObITb MCMOMB30BAHO B CUCTEMAX 3MEKTPOCHAOXKEHNS NPOMbILLIIEHHbIX NPEANPUSTUA, Ans
KOTOPbIX XapaKTepHbl YacTble NpoBarsbl U OTKNOHEHUS HaNPSXXeHUs pasnuyHomn rnybuHbl, BCrie4cTBMe 4acToro
3anycka MOLUHbIX 3NeKTpoABUraTene U KOMMyTauuMn Harpyskm C pasfuyHbIM PEXMMOM paboTbl U YPOBHEM
notpebneHns akTMBHOWN U PeaKTUBHOW MOLLLHOCTW.

M3BeCTHO yCTPOMCTBO AN aBTOMATUYECKOrO PErynMpoBaHnst HaNpPsbKeHNs yana anekTpuYeckon cetu (NaTeHT
SU Ne 1330699, nata npuoputeta 11.02.1986), cogepxaliee TpaHcopmMaTop y3na Harpysku, nepeknioveHue
OTMaeKk KOTOPOro ocyllecTBnsaeTcs OrokoMm perynupoBaHWUs HanpsbkeHWs Mo Harpyskom, ynpasrsiemMoro
©rOKOM aBTOMaTU4ECKOro PerynupoBaHus HanpskeHusi. brnok aBToMaTn4eckoro perynMpoBaHus HanpsKeHus
NOAKIIOYEH K OAaTUYMKY HaNpsXKeHUs U Yepes PyHKLUMOHarnbHbIM npeobpasoBaTtenb Toka KoMneHcaumm K 6riokam
TOKOBOM KOMMEHCaUMM OTXOOSAMUX NPUCOEOUHEHUA. 3HaKkoaHanU3vpywLWmMn OGnok ynpasnseT MOMEHTOM
nepeknyeHns oTnaek TpaHcdhopmaTopa MoCcpeaCcTBOM YCTPOWMCTBA PErynvpoBaHUs HanpsxeHus nog
Harpy3kon. Ha Bxoabl 3HakoaHanuaupyloLero 6moka noctynatT CUrHanbl ¢ Bbixoda Ornoka aBToMaTuyeckoro
perynupoBaHusa HanpsbkeHust n vepes guddpepeHumpyrowmi 610k ¢ Bbixoga daszomameputensHoro Groka,
BXOAbl KOTOPOro 4epe3 TernekaHasnbl CBSI3W MOOKMYEHbl K MUTaloWed U MNPUEMHON CUCTEMaM.
3HakoaHanuaupyoLwmii 6ok BolpabaTblBaeT curHamn B TOM Criydae, Korga coBnaaloT 3HaKu CUrHaroB Ha ero
Bxoae. Ecnu 3Haku BbIXOOHBIX CUTHANOB pasnu4yHble, TO 3TO YCTPOWCTBO He BblAaeT curHana.

Hepoctatkamu ycTpoWcTBa SBRSAOTCA OTCYTCTBME BONbTOA00aBOYHOro TpaHcdopmaTopa, HeBblCOKoe
ObICTPOOENCTBNE N HEBO3MOXHOCTb CMHXPOHM3ALMU PErYNIMPOBaHNST YPOBHEN HAaMPSXKEHUS B HaYane 1 KoHue
nuTaloLWwen NUHUM NpU 3HauYUTenbHoW ee AnuHe. NOMMMO 3TOrO YCTPOWCTBO He CnocobHO perynupoBatb
noTpebneHne MOLLHOCTU NMPU N3MEHEHUN HAMNPABMEHNUsI €€ NOTOKA B NMUTAIOLLEN JTIUHNN.

M3BeCcTHO YyCTPOMCTBO AN aBTOMATMYECKOrO PEryrvpoBaHWs HanpsXXeHUss B CEeTAX C OBYXCTOPOHHUM
nutaHnem (nateHT SU Ne 744840, pata npuoputeTta 30.06.1980), copepaliee BONbTOA00aBOYHbLIN
TpaHcdopmaTop C NEPBUMYHON OOMOTKOW, BKITHOYEHHOW B JIMHUIO, 1 OOMOTKONM BO30OYXXOEHUS, COEOUHEHHON B
TpeyronbHuk. Kaxgoe nneyo 3TOro TpeyronbHUKa COCTOUT M3 MOCMefoBaTeNbHbIX CEKUUIA, MapannenbHO
KOTOPbIM BKIIOYEHbI 3aMbIKalOLLMECH KOHTaKTbl KOHTAKTOpa ynpaBreHus, KaTyLlka KOTOpOro BKMYeHa Ha OauH
13 BbIXOOO0B OJ10Ka KOHTPOSSI HANPSHKEHUS!, BLIMOSIHEHHOIO M3 MOYNPOBOAHUKOBBLIX UMW PENENHO-KOHTAKTHbIX
anemMeHToB. Bxog 6rnoka KOHTpONs HanpsbkeHWUs MOAKMIOYEH K nepemMeHHOMY pe3vcTopy, BKMHOYEHHOMY BO
BTOPUYHYIO Lenb TpaHcdopmaTopa Toka. BepluHbl TpeyronbHuMka OOMOTKM BO3OYXXAEHWUS MOAKIHOYEHbI
nocpeacTBOM KOHTAKTOB KOHTakTopa ynpaBneHus K Tpem dasaM NUHWM, a KaTyllka 3TOro KOHTaKTopa
BKITIOYEHa Ha Apyron BbIxod 6r10ka KOHTPOMS HanpshkeHus.

Hepoctatkamu ycTponcTBa SBMSIOTCA HEBbICOKOE ObICTPOAENCTBME U HEBO3MOXHOCTb CUMHXPOHM3auuMK
perynvpoBaH/s YPOBHEN HanpshHXeHWs B Havane v KoHLUe NUTatoLen NMMHUN NpU 3Ha4YMTeNbHON ee AnvHe.



M3BecTHa cuctema perynmpoBaHus HanpskeHus pacnpegenurtensbHon cetu (nateHT JP Ne 2007306744, nata
npvoputeta 22.11.2007), pasgeneHHass Ha rpynnbl, BKAYawolWwas oavH TpaHcdopmatop € yCTPOMCTBOM
perynvpoBaH/a Hanps>keHust Mnog Harpyskon W pacnpeenuTenbHyo CeTb, MOAKMIOYEHHYI0 K BTOPUYHOM
obmoTKe aTOro TpaHcdopmaTopa. PacnpegenuntensHas ceTb COCTOMT M3 FPYMM, Kaxaas u3 KOTOpbIX BKIOYaeT
B ceba TpaHcchopmatop C YCTPOWCTBOM pPErynuMpoBaHUSA HampshKeHUs MNoA  Harpyskon, YCTPOWCTBO
MOHUTOPUHra 1 yCTPOWCTBO ynpaBreHus.

HepocTtaTtkoM cucTembl SBMASETCH OTCYTCTBME BONbTOA406aBOYHBLIX TpaHcdopmaTopoB, 6Gonblioe 4ucro
TpaHcOpMaTopoB C  YCTPOWCTBOM  PErynupoBaHMS  HampshkKeHUs Mog — HarpyskoW, HecrnocobHOCTb
perynvpoBaHus noTpebrneHns MOLUHOCTU MPU U3MEHEHWU HanpaBfeHWs ee MOoToKa B MUTalLWMX FUHUSX U
HEBO3MOXXHOCTb CUHXPOHW3aLMN pPerynupoBaHusa YPOBHEN HaMNPSXEHUs B Hayane v KoHUe MuTarowmx NNHUA
npwv 3Ha4YUTENBHOM X ASUHE.

M3BecTeH perynatop HanpsbkeHus U nepepasaemont MowHoctn (nateHT RU Ne 2356081, gata npuoputeTta
18.09.2007), mpuHATBIN 3a MNPOTOTWM, M COAEPXaLMA y3en CeTU MEepeMEeHHOro ToKa, Y4acToK NWHWK
anekTponepegayn, CunoBble TpaHCHOPMATOpPbl, TpexdasHbIN BbINpAMUTENb, KOHAEHcaTop, TpexdasHble
WHBEPTOPbI, U3MepuTenbHble TpaHcopmaTopbl HaMPsSXeHUs, U3mMepuTernbHbIN TpaHcdopmaTop Toka, 61ok
U3MEpEHUS HanpsKeHusl, 6roK M3MepeHns MOLLHOCTW, nepeaaBaeMon Mo NuHUKM, Bnoku ynpasneHus, Grok
rorvkK.

Hepoctatkom npoToTuna sIBNSieTCA HEBO3MOXHOCTb CMHXPOHM3aUUW PEryrnvpoBaHus YPOBHSA HanpsXXeHus B
Havarne 1 KoHUe nuTatoLLen NMHUU NPU 3HaYUTENbHON ee ANVHE.

TexHunyeckun  pesynbTaT  U300peTeHMs  3aknyvaeTcd B cTabunusaumm  YpOBHA  HanpshKeHus
pacnpefenuTencHOW CeTU, CHWXEHUW BEenWYMHbI U ANUTENbHOCTW NPOBAafioB U OTKMNOHEHWWA HanpsKeHus u
noBbIeHUN KO3 duMUMEHTa MOLLHOCTU ceTu. [Mpegnaraemoe YCTPOWCTBO MOXET ObiTb BOCTpebOBaHO B
pacnpegenuTenbHbliX CEeTAX MPOMbILMAEHHbIX NPeanpusaTUA, ONA KOTOPbIX XapaKTepHbl YacTble npoBanbl
HanpPsXeHUs1 pasnuyYHom rnyouHbI, BCreacTBME YACcTOro 3anycka MOLUHbIX 3reKTpoaBuraTtenen u kommyTtaumm
Harpysku C pasnm4HbIM PeXnMoM paboTbl 1 YpoBHEM NOTPEONeHNss akTUBHOW U peakTUBHON MOLLHOCTMW.
TexHnyeckun pesynbTaTt M3006peTeHMs JOoCTMraeTcss TeM, YTO B COCTaB YCTPOWCTBA perynvpoBaHus
HanpsXXeHnss 1 nepegaBaemMon MOLLHOCTU 3NEKTPUYECKON ceTw, CoAepXallero nepsbii U BTOPOW CUNOBbIE
TpaHcdopmaTopbl, BbLINPSAMUTENb, KOHOEHcCATop, MNEpPBbIA U BTOPOM WHBEPTOPbI, MNEPBbIA UM  BTOPON
naMmepuTenbHble TpaHCOPMaTopbl Hanps>KeHUsl, U3MepuUTenbHbIN TpaHcopmaTop Toka, NepBbl U BTOPOW
Onokn ynpaBneHusl, OnMOK M3MEpPEHUs HanpshkeHusi, GNoK U3MepeHUst MOLLHOCTM, ONOK IOrvku, npuyem
nepsuyHas obmoTka NepBOro CUIOBOro TpaHcopmaTopa NOAKIYEHA K COOPHBLIM LUMHAM CETU NePEMEHHOrO
ToKa, BTOpuYHas oOMOTKa nNepBOro CUMOBOro TpaHcdopMaTopa MOAKMYEeHa K BXody BbliNpsaMUTENS,
BTOPMYHas O0OMOTKa MepBOro CUIIOBOrO TpaHcdopmMaTopa Takke MoAKM4YeHa B BXody MepBOro MHBEPTOPA,
BbIXO4 BbINPSMUTENsS COEAMHEH C KOHOEHCaTOpOM, KOHAEeHCcaTop Takke MOAKMYEH K BXxody nepBoro
WHBEPTOpPA, BbIXO4 NEepBOro MHBEPTOpPa MOAKIKYEH K BXOAY BTOPOro MHBEPTOpPA, BbIXOA4 BTOPOro MHBEpTOpa
MOAKMNIOYEH K BTOPUYHOM OBMOTKE BTOPOro CUIIOBOro TpaHcdopmaTtopa, nepBuyHad obmoTka BTOPOro
CWMOBOro TpaHcchopmaTopa coeguHeHa nocnegoBaTenbHO C NMTalLLEN NMHUERN, NepBMYHas 06MOTKa NepBOro
N3MepUTENbLHOro TpaHccopMaTopa HanpsXKeHUs coeduMHeHa C Hayanom nuTawowent NuHMK B6nn3m cOopHbIX
LUMH CeTM NEePEeMEHHOro Toka, NepBnYHasi o0bMoTKa BTOPOro M3MepUTENBHOIO TpaHCcdopMaTopa HanpsXeHust
coegMHeHa C KOHLUOM nuTalowen NuHMKM, BTOPUYHAs oBMOTKa NepBOro M3MepuTenbHOro TpaHcdopmartopa
HanNpsKeHUs1 coeguHeHa C MepBbIM BXOAOM Orioka M3MepeHWst HanpshkeHusi, Bbixod Oroka uamepeHus
HanpsXXeHns cCoeMHeH C NepBbIM BXOAOM MepBoro 6roka ynpaBneHus, BbIXo4 nepBoro 6roka ynpaBneHus
NOAKIIOYEH K M30MMPOBAHHLIM 3aTBOPaM OUMONSPHbLIX TPAH3UCTOPOB MEPBOrO WMHBEPTOPA, BTOPOW BXOA
nepsoro 6noka ynpaBfneHUs COeAMHEH C MepBbiM BbIXOAOM 6roka noruku, BTopuyHas obMoTKa BTOPOro
N3MepUTENbLHOro TpaHcopmaTopa HanpsXKeHUs CoeQUHEHa CO BTOPbIM BXOAOM Oroka M3MepeHnst MOLLLHOCTH,
nepBMYHON OBOMOTKON W3MEepUTENbHOro TpaHcdopMaTopa ToKa SBMSETCS Y4acTOK MuTaloWwen fMHWK,
OTXOAsLEN OT NepBUYHOM OOMOTKM BTOPOrO CWUMOBOrO TpaHcdopmaTtopa, BTOpuyHas oOMoOTKa
N3MepuTenbLHOro TpaHcopmaTtopa Toka coeMHeHa C NepBbiM BXo4oM 6roka M3amepeHUss MOLLHOCTU, BbIXOA
Ornoka M3MepeHuss MOLLUHOCTM COEAMHEH CO BTOpPbIM BXOAOM BTOpPOro OGrioka ynpaBneHus, nepBbii BXO4
BTOpPOro 6roka ynpasneHus coeauHeH Co BTOPbIM BbIXOAOM 6rioka Noruky, BbIxod BTOporo 6roka ynpasneHus
COEOUHEH C M30MMPOBaHHbLIMW 3aTBOpamMu OMMNONSPHLIX TPAH3MCTOPOB BTOPOrO MHBEPTOPA, AOMOSTHUTENBHO
BBeJEeH TPeTUi NuTaloLWMA CUMOBON TpaHcdopmMaTop C YCTPOWCTBOM pEerynupoBaHUS HanpsbkeHus nog
Harpy3kol, KOTOpOEe YCTaHOBIIEHO Ha €ero nepBuMYHON OOMOTKE, BTOPOW CUITOBOM TpaHCOpMaTop Takke
CHabXeH yCTPONCTBOM perynnpoBaHus HanpsbkeHWst Nog Harpy3skom, KOTOpPOoe YyCTaHOBMEHO Ha ero BTOPUYHOW
obmoTKe, BrnoK ynpaBneHust yCTPOUCTBOM PEryNIMPOBaHUS HaMNpPsiKEeHWS MO Harpy3kon TPETbEro nuTaloLwero
cunoBoro TpaHcdopmartopa, 6ok ynpaBneHusl YCTPOMCTBOM PerynumpoBaHus HanpsKeHUs Mnog Harpyskown
BTOPOro CUMOBOro TpaHcchopmartopa, 610K CUHXPOHU3ALMKN PETYNIMPOBAHNST HANPSPKEHWIA, MPUYEM NepBUYHast
obMOTKka TpeTbero nuTaloLwero CWUnoBOro TpaHcdopmaTopa noAdkndeHa K COOPHbIM  LWKHaM  ceTu
nepemMeHHOro Toka, BTOPWYHas OOMOTKa TPEeTbEero MUTAlLLEro CUOBOro TpaHcopmaTtopa MOAKIYeHa K
nuTaloLWwen nuHMKM, BXod Onoka ynpaBrneHus YCTPOMCTBOM PErynMpOBaHUS HAMpPsKEHWST MOL HarpysKown
TpeTbero nNuUTalrLLero CurnoBoro TpaHcdopmaTtopa coeguHeH C NepBUYHOM OOMOTKOW TpPeTbero nuTaroLLero
cunoBoro TpaHcdopmaTopa, NepBbli BbIXoA 6roka ynpaBneHWst YyCTPOWCTBOM PErynvpoBaHWs HanpsbKeHust
Nnoa Harpyskom TpeTbero nuTalroLLlero CUIoBOro TpaHcdopmartopa coeamHeH CO BTOpbIM BXoAoM Onoka
U3MepeHUs HanpsXXeHus, BTOPON BbIxoA 6roka ynpaBneHus yCTPOWCTBOM PErynmpoBaHUs HanpsXXeHUs Mo,
Harpy3kom TpeTbero nuTalolero CUMoBOro TpaHchopMaTopa COeAMHEH CO BTOPbIM Bxogom 6noka
CUHXPOHM3ALUMN  PErynupoBaHWs  HanpskeHun, BTopuyHas  obmoTka  MepBOro  M3MEepUTENbHOro



TpaHccopmaTopa HanpsbkeHus coefuHeHa C nepBbiM BXOAOM 6noka CUHXPOHM3aUUWM perynupoBaHus
HanpsXXeHu, BTOPUYHaAs OOMOTKa BTOPOro WM3MEPUTENbLHOTO TpaHCOpMaTopa HanpsXeHUst coeamHeHa C
TpeTbM BXOAOM 6roka CUMHXPOHM3aUMKW pPerynnupoBaHUSa HanpshkeHun, Bbixod 6roka CUHXpOHU3auun
perynvpoBaHnsa HanpshKeHUWn coeduvHeH C BXOOOM Onoka ynpaBreHusi YCTPOWCTBOM pPerynMpoBaHus
HanpsXeHWst NoA Harpyskon BTOPOro CWUMOBOro TpaHcdopMaTopa, Bbixod Grioka ynpasneHust yCTPOMCTBOM
perynvpoBaHna HanpsKeHWsl Noj HarpyskonW BTOPOro CWUMOBOro TpaHcopmartopa CoeaMHEH C BTOPUYHOM
0OMOTKOM BTOPOro CUNOBOro TpaHcdopmMaTopa.

lMpeanaraemoe YyCTPOWCTBO MOSICHAETCA YepTeXOM, MpPeAcTaBneHHbiM Ha ¢wur.1, rge nokasaHa CTPyKTypa
yctponctBa. Ha dwr.1: 1 - cOOpHble LWKWHBI CEeTM MEePEMEHHOr0 TOoKa; 2 - MPOTSKEeHHas JIMHUS
anekTponepegayun; 3 - nepBbl CUMNOBOW TpaHcopmaTop 6e3 yCTPONCTBa PerynupoBaHus HanpshKeHus nog
Harpy3kon (PlH); 4 - BTopow cunoBoW BONbTO406aBOYHbBIM TpaHcdopmaTop ¢ yctponctsom PIMH Ha
BTOPUYHON OOMOTKE; 5 - TpexdasHbii HeynpaBnsiembli BbINpsMUTENb; 6 - KOHAEHcaTop; 7 - MNepBbli
TpexdasHbii UHBEPTOP; 8 - BTOpon TpexdasHbil MHBEPTOP; 9 - NepBLI M3MEPUTENbHbLIA TpaHcdopMaTop
HanpsbkeHusa; 10 - BTOpOWM M3MepUTENbHbIM  TpaHcdopmaTop HanpsxeHus; 11 - n3MepuTenbHbIN
TpaHcdopmaTop Toka; 12 - 6rok namepeHnsa HanpsikeHns; 13 - 6110k M3MepeHnst MOLLHOCTK; 14 - nepBbI 610K
ynpaenexus; 15 - BTopow 6nok ynpaBneHusi; 16 - 6nok noruku; 17 - TPeTUA NUTaKOLWMIN CUNOBOW
TpaHcdopmaTtop ¢ yctponcteoM PIMH Ha nepBuyHOM 0O6MOTKE, YCTAHOBMEHHbIN B Hayane nvHum; 18 - 6nok
ynpasneHus yctporictBoMm PIH TpaHcdopmaTopa 17; 19 - 6nok CUHXPOHU3aLMN perynmpoBaHmns HanpsikeHUN;
20 - 6nok ynpaeneHus yctponcteoM PINH BonbTogob6aBoyvHoro TpaHcdopmaTtopa 4.

YCTPOWCTBO perynupoBaHns HampshkeHUs W nepegaBaeMon MOLLHOCTU 3rekTpuyeckon cetu paboTaer
cnegywowmm obpasom. K c6OpHbIM LUMHAM CETM NePEeMEHHOro Toka 1 NoAKMNoYEeH TPEeTUN NUTaOLWUN CUNOBON
TpaHcdopmatop 17 ¢ yctponcteom PIMH, ycTaHOBNEHHbIM B Hayane nutarowen nNpoTsKeHHOW nuHumn 2. K
nepeu4yHon obmoTke TpaHcdopmaTopa 17 nogkntodeH 6nok ynpasneHus PMH 18. lNMepBuyHaa obGMoTKa
nepeoro cunoBoro TpaHchopmaTtopa 3 6e3 yctponctBa PIMH nopknioyeHa Kk COOpHbIM LWIMHAM ceTu
nepemMeHHoro Toka 1, BTopu4yHas o6MOTKa CUNOBOro TpaHcdopmaTopa 3 nogknyeHa K BXody nepemMeHHoro
Toka TpexdasHoro BbinpamMuTensa 5. K Bbixogy TpexdasHoro BbinpAMUTENs S nogkmnoyeH KoHaeHcaTtop 6,
KOTOpbIN TaKke COeAMHEH C BXOAOM MEepeMeHHOro Toka nepBoro TpexdasHoro uHeseptopa 7. K Bbixogy
nepBoro TpexdasHoro nHeepTopa 7 NOAKIYEH BXOA BTOPOro TpexdasHoro nHeeptopa 8, BbIXO4 KOTOPOro
NOAKIIOYEH K BTOPUYHON 06MOTKE BTOPOro BofibToA406aBOYHOIO CUNOBOro TpaHcopmaTtopa 4 ¢ yCTPONCTBOM
PINH, koTopbi yCTAHOBMNEH B KOHLE MNPOTSHKEHHOW NUHMM anekTponepedadn 2. [lepBuyHaa oOMOTKa
BoNnbTO400aBOYHOrO TpaHcdopmatopa 4 coefguMHeHa MocredoBaTeNlbHO C  MPOTSKEHHOW  NMHUEN
anektponepegayn 2. Yctponcteo PINH y BonbTogobaBoyHoro tpaHcdopmaTopa 4 yCTaHOBIEHO HA BTOPUYHOW
obmoTke. K cOOpHbIM LUMHAM CeTu NepeMeHHOro Toka 1 NoAKMHYEH NePBbIA N3MEPUTENbHbLIA TpaHCcHOpMaTop
HanpsbkeHnsa 9, K BbIXO4Y KOTOPOro noaknoyeH 6nok namepeHus Hanpsixenns 12. K Bxogy 6noka nsmepenus
HanpskeHnst 12 nogknodeH Bbixod 6noka ynpaenexus PIMH 18. K Bbixogy 6noka nsmepeHus HanpsbkeHus 12
NOAKMNIOYEH MepBbI BXOA4 Mepsoro 6rnoka ynpaeneHus 14, BTOpOW BXOA KOTOPOro cCoeduMHEeH C nepBbiM
BbIxogoMm 6noka noruku 16. Beixog nepeoro 6noka ynpaeneHust 14 nogkmnoYeH K U30NMPOBaHHbIM 3aTBOpam
BMnNonapHbLIX TPaH3UCTOPOB NePBOro TpexdasHoro nHeeptopa 7. K NpoTsKeHHOW NMUHUK anekTponepegayun 2
NOAKIIOYEH U3MEPUTENBbHLIN TpaHcdopMaTop Toka 11, BTopuyHas o6MOTKa KOTOPOro MOAKIYEHa K NepBOMY
Bxogy Onoka uamepeHuss MowHocTM 13, nepegaBaemMor MO fMHMKM 2, K KOTOPOW MOAOKMOYEH BTOPOM
n3MepuTenbHbIN TpaHcdopMaTop HanpsbkeHus 10, BbIXOO KOTOPOro MOAKMOYEH KO BTOPOMY BxoAdy Omnoka
n3mepeHus MowHocTn 13, nepegaBaemon No nNuHumK 2. Beixog 6noka namepeHunsa mowHoctTy 13 nogknioYveH Ko
BTOPOMY BXOZy BTOpOro 6rioka ynpasneHusi 15, BbIXo4 KOTOPOro MOAKMYEH K M3ONMPOBaHHbIM 3aTBOpaM
OMnoNsApHbLIX TPAH3UCTOPOB BTOPOro TpexdasHoro nHeepTopa 8. lNepBbin BXxog BToporo 6noka ynpaesnexus 15
COeOUHEH CO BTOpbIM BbiIxogoM Ornoka noruku 16. Ha BTOpowr Bxoad 6noka noruku 16 nocTtynaet curHan ¢
nynbTa ynpaBneHust Ny AUCneT4epcKoro nNyHkTa sHeprocuctemsl. [epBbi Bixoq 6noka ynpasnexus PIMNH 18
NOAKIIOYEH KO BTOPOMY BXxoay Oroka nsmepeHust HanpshxkeHust 12. Btopon Beixog 6noka ynpasnenust PIMNH 18
NOAKMNIOYEH K BXxody 6roka CMHXPOHWM3aUMWM perynupoBaHus HanpshkeHun 19, BbIXod KOTOPOro MOAKMHYEH K
Bxoay 6noka ynpaeneHus PMNH 20 BonbTogo6asoyvHoro tpaHcopmatopa 4. Bbixoa nepBoro namMeputenbsHoro
TpaHccopmaTtopa 9 Takke NOAKMOYEH K NepBoMy Bxody 6rioka CMHXPOHM3auMK perynmpoBaHns HanpsikeHun
19, BTOpOM BbIXxO4 Onoka ynpaenexwus PIMNH 18 nogknioyeH KO BTOpPOMYy BXxogy Orioka CUMHXPOHM3auuu
perynMpoBaHua HanpsbkeHun 19, BbIXo BTOPOro M3MepuTenbHOro TpaHcdopmartopa HanpsikeHusa 10 Takke
NOAKIIOYEH K TPETbEMY BXOAY CMHXPOHM3ALMMN PETYNIMPOBAHNSA HaNPsHKeHA 19.

YcTporicteo paboTtaeT cnegytowmum obpasom. 1o nepBoMy curHany ¢ AMCNeTYEpPCKoro NyHKTa, NocTynatoLemy
Ha BTOpoW Bxog Onoka norvku 16, ¢ Bbixoga 1 aTtoro Groka Ha Bxopd 2 nepBoro 6noka ynpaeneHus 14
noctynaeT curHan, akTMeuaupyowunn Bxoa 1 nepsoro 6rnoka ynpaeneHus 14, Ha KOTOpbIA C Bbixoga 6noka
M3mMepeHust HanpsbkeHust 12, MOAKMIOYEHHOrO KO BTOPWUYHOM OOMOTKE W3MepuTenbHOro TpaHcdopmaTopa
HanpsxeHnss 9, MocTynaeT CurHarn, COOTBETCTBYIOLUMI 3HAYEHMWIO HanpshkeHus Ha COOpHbIX LIMHAax ceTu
nepemeHHoro Toka 1. brnok ynpasneHus PINMH 18 aHanuaupyeT ypoBeHb HanpsikeHUs N NosIoKeHWe KOHTakKTa
yctponctBa PIH TpaHcdopmatopa 17 n oTcnexuBaeT, B KaKyld CTOPOHY OT HOMWHanbHOrO 3HayeHus
HanpsXXeHnss nepBMYHON OOMOTKM nepemellaeTcs KOHTakT ycTpouctBa PIIH: B CTOPOHY yMeHblueHus
HanpsXeHWs1 UNn B CTOPOHY ero yBenuyeHuns. Ha Bxoa 2 6noka namepeHus HanpshxeHns 12 noctynaeT curHan
06 ypoBHe HanpshkeHus 1 nonoxeHuun koHTakToB PIH Ha nepBuyHom ob6moTke TpaHcopmaTtopa 17 ot 6noka
ynpasneHuns PIH 18. Bnok namepeHus HanpspkeHua 12 BbIMNOMHSET CpPaBHEHME BENUYMH HanpshkKeHWs Ha
NnepBMYHON K BTOPUYHON OOMOTKe TpaHcdopmaTtopa 17 ¢ yyeToMm koadpduumeHTa TpaHcdhopmauum n B
3aBMCUMMOCTW OT TOrO, Ha CKOMbKO CTYMEHeW PEerynupoBaHuUs M B KaKyld CTOPOHY NepemMelLaeTcs KOHTaKT



yctponctBa PIH TtpaHcdopmatopa 17, BblpabaTbiBaeT COOTBETCTBYIOLUMIA CUrHarm, KOTOPbIV MofaeTcs Ha
nepsbI BXoA nepsoro 6noka ynpaeneHus 14. Takke curHan ¢ Bbixoda 6noka ynpasnenust PMNH 18 noctynaet
Ha Bxof 6rnoka CMHXpoHM3auMn HanpsbkeHus 19 BMecTe C curHanamu € BbIXOAa MepBOro U3MepUTENbHOro
TpaHcdopmaTopa HanpsbkeHns 9 o BenuuuHe HanpskeHuss U; B Havane npoTsHKeHHOW NHMKM 2 1 BbiXxoda
BTOPOro wusMeputenbHoro TpaHcdopmaTopa HanpsxkeHns 10 o BenuuuHe HanpshkeHus U, B KoHUe
NPOTSHXKEHHOW NUHUKM 2 ¢ ydyeToM notepb AU.,. Bnok cuHXpoHu3aumm perynupoBaHus HanpskeHun 19
OCYLLECTBNSAET CUMHXPOHM3auMIO MO TPem OCHOBHbIM napamMeTpaMm: ase HanpskeHus ¢y, BPeMeHu
perynmpoBaHna HanpskeHus ty,, U BenuuuHe Hanpsbkenua U. Tpyu Hanmuuy MNpOTSHKEHHOW NUHUKM 2 1
3HaUYUTENbHbIX MOTEPSAX HANPSHKEHUs Hanuyme 6rioka CMHXPOHU3AaLMN PErynMpoBaHNs HanpshkeHUs no3BonseT
obecneunBaTb 3aJaHHbI PEXMM HanNpPsKEHWs B Hayane Wu KOHLUE MPOTSDKEHHOM nuTaloen NUHUN ©
MWHVMMW3NPOBATL BENUYMHY M ANWUTENbHOCTb OTKIMOHEHUW HanpsixkeHwus. Takum obpasom, 6nok 19, obnagas
UHdOpMaLmer 0 BenuMuvHe U hase HanpsbkeHWs Ha nepBUYHON OOMOTKe nuTarolero TpaHcdopmartopa 17,
BenMYMHax n dasax HanpspkeHus B Hadvane u KoHue NPOTSHXKEHHOW NWHUKM anekTponepedayn 1, BpeMeHu
perynupoBaHus, OCyLLEeCTBNAET CUHXPOHW3aUMIO PerynupoBaHns YpPOBHEW HanpsikeHus B Havane u KoHue
nMHum 2 1 BbipabaTtbiBaeT curHan o BenuuuHe Hanpskenus AU,, Ha KoTopyk BONbTo406aBOYHBIN
TpaHcdopmaTtop 4 ¢ yctponcTtBoM PIH formkeH yBennYUTb UM YMEHbLUUTDL HaNpsiKeHne B KOHUE NUHUK 2 B
3aBMCUMOCTU OT YPOBHS U hasbl HanpskeHnst U ; B Hayane nuHum 2 Ha BTOpMYHOM 06MoTke TpaHcdopmaTopa
17, ypoBHA 1 hasbl HanpsbkeHusa U, B KOHUE NUHUKM 2 1 CTYNEHU perynimpoBaHus HanpsXXeHus Ha nepBuUYHON
obmoTke TpaHcdopmaTtopa 17. B aToM COCTOMT OCHOBHOE OTNM4YMe npeariaraeMoro yCTponcTea oT NpoToTmna,
Ha OCHOBE KOTOpOro oHo paspaboTaHo. [lanee c Bbixoga nepsoro 6rnoka ynpaenexHus 14 Ha n3onuMpoBaHHbIE
3aTBOPbI BMNONAPHBLIX TPaH3UCTOPOB NEPBOro TpexdasHoro nHeepTopa 7 NoCTynatT UMMNYNbChl yNpaBrieHus,
N3MEHSoLWNe 4acToTy U ANUTENBbHOCTb OTKPLITUS TPaH3UCTOPOB MHBEpPTOpa 7, C BbIXOAa NEepeMEHHOro Toka
KOTOPOro HanpsbkeHue ctyneH4yaTon opMbl, BNN3KOW K CUHYyCcOMAanbHOW, NO4AETCS Ha BTOPUYHYHO OBMOTKY
TpaHccopmaTopa 3, BenMUMHA HanpPsbkeHWst NepBUYHON OOMOTKM KOTOPOro C y4eToM 3HadeHus AU,
oKasblBaeT BNWSHNWE Ha 3HA4YEeHWE HanpsKeHWs B KOHLUE MPOTSHKEHHOW NUHUMM 2, KOTOopoe perynupyetcs
yctponcteom PIH cunosoro TpaHcdopmatopa 17 €O CTOpPOHbl COOpHbIX WWH 1. Yepe3 peakTuBHOE
conpoTtuBneHne cetn 1 npoTtekaeT CyMMapHbIi TOK, dasa M BenuyuHa KOTOPOro onpeaenseTr peakTUBHYH
MOLLHOCTb, HEeobXoaMMyl Ans NoAAepXKaHus 3a4aHHOro YPOBHSA HanpshKeHUst Ha COOPHbIX LIMHAxX ceTu
nepeMeHHOro Toka 1 1 B KOHLE NPOTSXKEHHOW NIMHUN 2 C y4eTOoM noTepb B NMHUKM 2 AU,,,. B gaHHOM pexnme
YCTPOWCTBO OCYLLECTBNSAET CUHXPOHU3UPOBAHHOE PEerynvpoBaHMe YPOBHEN HaMpsSKEHUA B Hayane u KoHue
NPOTSHXKEHHOW NUHUK 2.

Mo BTOpOMY curHany ¢ gucCneT4epcKoro NyHKTa, nocrtynatowemy Ha Bxof 6rnoka norvku 16, ¢ Beixoga 1 atoro
Onoka npekpaljaeTcs nogaya curHana Ha Bxog 2 nepBoro 6roka ynpaeneHus 14, ¢ Bblxoga KOTOPOro
nepecrtalT nocTynaTb WMMynbCbl ynpasneHus. [lepBbld TpexdasHbll WHBEPTOp 7  OTKMYaeTcs.
OpHoBpeMeHHO ¢ Bbixoga 2 6noka norvkn 16 Ha Bxog 1 BTOporo 6mnoka ynpaeneHus 15 noctynaet curHan,
aKTMBM3UPYIOLWNIA BXog 2 BTOporo 6noka ynpasneHus 15, Ha KOTOpbIV € Bbixoaa 6rioka n3amepeHns MOLLIHOCTH,
nepegasaemonn no nuHum 13, Bxog 1 KOTOPOro coeauHEH CO BTOPUYHOM OOMOTKOWM M3MEepPUTESNbHOro
TpaHcdopmaTopa Toka 11, a Bxoq 2 ¢ BbIXO4OM BTOPOro M3MepUTENbHOro TpaHcdopmartopa Hanpshkerms 10,
nocTynaeT cuUrHasn, COOTBETCTBYHOLLMIA 3HAYEHMIO NepefaBaeMon akTUBHON MOLLHOCTW MO NiHuK 2. MNpun aTom ¢
Bblxoga 6noka ynpaBneHns 15 Ha wu30nMpoBaHHble 3aTBOpPbl GMNONSPHLIX TPaH3UCTOPOB BTOPOrO
TpexdasHoro mHBepTopa 8 MNOCTYynalwT MMNYMbCbl YNPaBfeHUs, W3MeHSIWMe 4YacToTy U ONUMTEeNbHOCTb
OTKPbITUA TPaH3UCTOPOB WMHBepTOopa 8, C BbixOA4a NEpPeMEeHHOro ToKa KOTOPOro HanpsxeHwe CcTyrneH4aTou
dopMbl, OnM3KoW K  CUHycOuOanbHOW, MNOAAeTCs Ha BTOPWMYHYKD OOMOTKY BTOpPOro  CWMOBOrO
BonbTOg06aBOYHOrO TpaHcdopmaTopa 4 ¢ yctporcteom PIMH. BennunHa sToro HanpskeHust KoppekTupyeTcs
yctponcteom PIMH, ycTaHOBNEHHbIM Ha BTOPMYHOM OOMOTKE BTOpPOro CWUMOBOro TpaHccopmartopa, Ha
OCHOBaHuWM curHana ¢ 6noka ynpasneHus PIMH 20, koTopbi, B CBOKO o4vepefdb, MofyvaeT curHan ¢ 6noka
CVYHXPOHM3AUMN  perynupoBaHus  HanpsbkeHud  19.  Tok  nepBUMYHOM OOMOTKM  BTOPOr0  CUJIOBOrO
BonbTOog06aBoYHOro TpaHcdopmaTopa 4, cknagbiBasCb C TOKOM MPOTSXKEHHOW NMUHWUW 2, yBenuumMBaeT unu
yMeHbllaeT nepegaBaemMylo Mo Hel aKTMBHYH MOLUHOCTb. B gaHHOM pexume yCTPOWCTBO OcyllecTBnsAeT
CUMHXPOHU3NPOBAHHOE perynnupoBaHne ypoBHS aKTUBHOW MOLLHOCTU, NnepefaBaemMon MO NPOTSXKEHHOW NUHUK
2.

Mo TpeTbemy curHany ¢ AMcneTyepckoro nyHkTa, noctynakwlwemy Ha Bxod 6rnoka noruku 16, ¢ Bbixogos 1, 2
aToro 6rnoka Ha Bxo 2 nepBoro 6noka ynpasneHust 14 n Ha Bxog 1 BToporo 6noka ynpaeneHus 15 noctynaiot
CurHanbl, akTuBu3upytowme Bxoabl 1, 2 nepsoro n BToporo 6rnokos ynpaeneHus 14 u 15 cootBetcTBeHHO. Npun
3TOM C BbIXOAOB NEpPBOro M BTOporo 6mnokoB ynpaeneHust 14 n 15 umnynbCbl ynpaBneHuss NocTynawT Ha
N30MMpoOBaHHbIe 3aTBOPbl BUMNONSAPHBLIX TPaH3UCTOPOB NEPBOro U BTOPOro TpexdasHbix MHBepTopoB 7 1 8, C
BbIXOOOB KOTOPbIX HaMpshKeHue CTyneH4yaTon opmbl, 6MM3KON K CUMHYCOMOANbHOW, NOAAETCA Ha BTOPUYHbIE
06MOTKM cunoBbIX TpaHcopmaTopoB 3 U 4 COOTBETCTBEHHO. HanpshkeHue nepBuUYHOM OBMOTKM CUIOBOrO
TpaHcdopmaTopa 3 B3aMMOAENCTBYET C CETEBbLIM HanpshkeHuem, KoTopoe perynupyetcs yctponcteom PIH
TpeTbero cunoBoro TpaHcgopmatopa 17, u 3a cyeT peakTUBHOIO COMPOTUBAEHUSA nuTalwen cetn 1
cosgaetca Tok B obuwen uenu. Pasza M BenuMyMHa 3TOro TOKa oOnpedensieT pPeakTUBHYH MOLLHOCTb,
Heobxoaumyto AN NoaaepXaHus 3a4aHHOro YPOBHSI HanNpsikeHns Ha COOPHBIX WMHAX CETN NePEMEHHONO Toka
1. Tok nepBM4HOM OBMOTKM BTOPOro CUNOBOro BoNbToA06aBoYHOro TpaHcdopmMaTopa 4, ckrnagbiBasicb C TOKOM
NVHUK, yBENWYMBAET UMM YMEHbLUaeT nepedaBaeMylo Mo Hel aKTMBHYIO MOLLHOCTb, C YY4EeTOM CurHana ot
Onoka CMHXpOHM3auMu perynupoBaHusa HanpskeHun 19. B gaHHOM pexume yCTpPOWCTBO OCyLLecTBRsieT



CUHXPOHM3NPOBAHHOE COBMECTHOE PErynMpoBaHMe HanpsiKeHUs Ha COOPHbIX LUMHAX CETM NEePEMEHHOrO ToKa
1 1 MOLLHOCTK, NepeaBaeMou Mo NPOTSKEHHON NUHUMK 2.

Takum obpasom, bnarogaps COBOKYNHOMY MCMOMb30BaHMIO TPETLEr0 NMUTAlOLLEro CUAOBOrO TpaHcdopmartopa
17 ¢ yctponctBom PIH, 6noka ynpaeneHns 18 yctponcteom PIH TtpaHcdopmatopa 17, 6noka
CUHXPOHM3aUnn perynnposaHuna HanpsikeHu 19, 6noka ynpasnexums 20 yctporicteom PINH BTOpOro cnnosoro
BonbTogo6aBoyHOro  TpaHcopmatopa 4  npeanaraemMoe  YCTPOMCTBO — MO3BOMSIET  OCYLLECTBMATb
CUHXPOHM3UPOBAHHOE pEerynMpoBaHMe YPOBHS HamnpsbkeHWss M nepedaBaemMol MOLLHOCTM B YCIOBUSIX
NPOTSPKEHHOW MUTAIOLWEN JIMHUN CO 3HAYUTENBHBLIMU NOTEPAMU HaNpsikeHns. CUHXPOHM3aUNS PErynnpoBaHns
HanpsbKeHUsa 1 nepegaBaemMoin MOLLHOCTM Takke No3BONSeT NOBbICUTL KOA(PMULNEHT MOLLHOCTM CETH.
AnnapaTHas peanusaumsi npegraraeMoro yCTpomcTBa MOXeT OblTb OCyLlecTBNeHa C  MOMOLLbIO
CYLLECTBYIOLUNX CUITOBbIX 3MEKTPOTEXHUYECKNX, INEKTPOHHBIX W  MWUKPOMPOLIECCOPHbBIX YCTPOMCTB Mpu
Haanexatiliem Beibope 1 HaCTporiKe COOTBETCTBYHOLLMX NapamMeTpoB.

Popmyna nsobpeteHus

YCTPOWCTBO perynupoBaHns HampshkeHus u nepegasaeMon MOLLHOCTU 3M1eKTPUYECKON ceTw, copepxalliee
nepBbI U BTOPOW CUIMOBblE TPaHCHOPMATOpbl, BbINPAMUTENb, KOHOEHCATOP, NEPBLbIA U BTOPOA MHBEPTOPSI,
nepBbl 1 BTOPOW U3MepUTenbHble TpaHCHOPMAaTOpbl HanpsXKeHUs!, U3MepUTENbHbIN TpaHcdopmaTop Toka,
nepBbIl 1 BTOPOW ONOKM ynpaBneHusi, 610K M3MepeHUs HanpsKeHusl, GroK U3MepeHns MOLLHOCTK, Grok
fioruku, npuyem nepsuyHas obmoTKa NEpBOro CUNOBOro TpaHcdopmaTopa noAkmadeHa K COOpPHbIM LUMHAM
CETU MEepeMEHHOro ToKa, BTOPWYHas OOMOTKa MepBOro CUMOBOrO TpaHcdopmMaTopa MOAKMYeHa K BXOAy
BbINPAMUTENS, BTOpMYHas o6MOTKa NepBoro CUIoOBOro TpaHcdopmaTopa Takke NoAKNioYeHa B BXOAY NepBoro
WHBEPTOPA, BbIXOA BbINPAMUTENA COEOUHEH C KOHAEHCATOPOM, KOHAEHCATOop Takke MOAKMYEH K BXOAY
nepBOro WHBEpPTOpa, BbIXOA MEepPBOro MHBEpPTOpa MNOAKMYEeH K BXOA4Y BTOPOro MHBEPTOpa, BbiXO4 BTOPOro
MHBEpPTOpPa MOAKIMIOYEH K BTOPWYHOM OOMOTKE BTOPOro CWUMOBOro TpaHccopMmaTopa, nepBuyHas obmoTka
BTOPOro CMIIOBOro TpaHcopmaTopa coeguHeHa nocrnegoBaTernbHO C NMTaloLen NMHNen, nepemyHas obmoTka
nepBOro M3MepuTENbHOrO TpaHcopMaTopa HamnpsKeHUS COeOQUHEHA C Havanom nuTallen NuHMK BO6NU3n
COOPHBIX LIWMH CeTu NepeMeHHOro Toka, NnepBMyHas obMoTka BTOPOro W3MepUTEnbHOro TpaHcdopmartopa
HanMpsXeHNs1 COeOMHEHA C KOHLOM MUTAloWeEn IUHWW, BTOPUYHAs oOMOTKa MepBOro WU3MEepUTENBHOro
TpaHccopmaTopa HanpsXKeHus coeuHeHa C nepBbiM BXodoM 6roka nsmMepeHus HanpskeHusi, Bbixod 6noka
N3MEPEHNS HanpPsbKeHWUs COedMHEH C MEepBbIM BXOO4OM MEpBOro 6rnoka ynpaBneHusi, BbIXod nepBoro Grioka
yrnpaBreHns MNOAKMIYeH K W30MMpPOBaHHbLIM 3aTBOpam OUMNONSAPHBLIX TPaH3WCTOPOB MEepBOro MHBEPTOPA,
BTOPOW BXOA MepBoro 6rnoka ynpaeneHus COeanHEH C NepBbIM BbIXOAOM Oroka fnoruku, BTOpuyHasi obmoTka
BTOPOro M3MepuUTEeNbHOro TpaHcopmaTopa HanpsbkeHUs coeguHeHa co BTOPbIM BXodoM 6roka uamepeHus
MOLLHOCTW, MEPBUYHON OBMOTKOM M3MEPUTENBHOrO TpaHcopmaTopa ToKa SABNAETCA Y4acTOK nuTaroLlent
NHUK, OTXOAALEeN OT nepBuUYHOW OBMOTKM BTOPOro CWUMOBOro TpaHcdopmaTtopa, BTOPUYHAs OBMOTKa
N3MepUTENbLHOro TpaHcopmaTopa Toka CoeMHEHa C NePBbIM BXOAOM Brioka M3aMepeHust MOLLHOCTU, BbIXOZ,
6rnoka M3MepeHus MOLLUHOCTM COeAMHEH CO BTOpbIM BXOAOM BTOpOro 6noka ynpasneHus, nepsblii BXO4
BTOpPOro 6roka ynpasneHus coeguHeH co BTOPbIM BbIX04oM 61ioka Noruku, BbIXod BToporo 6roka ynpasneHus
COEOUHEH C M30NMPOBaHHBLIMK 3aTBOpPaMU BMNOMSIPHBIX TPaH3WCTOPOB BTOPOro MHBEPTOpA, OTnuMyatoLieecs
TeM, YTO OHO JOMONHUTENbHO CHabXeHO TpeTbUM MUTAIoLWMM CUMOBbIM TpaHcopMaTopoM C YCTPOWCTBOM
perynvpoBaHns HanpsbkeHWst Mo Harpy3koW, KOTOpoe YCTaHOBMEHO Ha €ero nepBMYHON OOMOTKE, BTOPOM
CUNoBON TpaHcdopMaTop Takke CHabXeH YCTPONCTBOM perynmpoBaHus HanpshkeHWst Nog Harpyskon, KoTopoe
YCTaHOBIEHO Ha ero BTOPMYHON 0OMOTKE, 6NIOKOM yrNpaBrneHus YCTPOMCTBOM PErynMpoBaHMs HanpsbkeHns nog,
Harpyskon TpeTbero nuTalLero CcunoBoro TpaHcdopmartopa, OMokoM ynpaBneHus  YCTPOWUCTBOM
PErynvpoBaHnsa HanpshkeHUst Nog Harpy3kon BTOPOro CUITOBOrO TpaHccopmaTtopa, 6moKOM CUHXPOHWM3auum
perynvpoBaHusa HanpskeHUn, Npuyem nepBuyHasi obMoTKa TPeTbero NUTaroLLero cunoBoro TpaHcopmaropa
NnoakmntoYeHa k COOpHbLIM LUMHAM CETU MEPEMEHHOrO TOKa, BTOPMYHas 0bMOTKa TPETLErO NMUTAIOLLETO CUITOBOMO
TpaHccopmaTopa MNOAKMIYEeHa K NUTalrolen nuHun, Bxod 6rnoka ynpasneHus YyCTPOMCTBOM perynupoBaHus
HaMNpsPKeHUA MOA Harpyskow TpeTbero nuTaloLlero CUNoBOro TpaHcdopmaTopa COeAMHEH C MNepBUYHOWN
06MOTKOW TpeTbero NUTAlLLEro CUIOBOro TpaHcdopmaTopa, NepBbli Bbixod 6noka ynpasneHus yCTpOUCTBOM
perynupoBaHus HanpsbKeHUs1 Nof, Harpy3kor TPeTbero nuTaroLero CMnoBoro TpaHcdopmaTopa CoeanHeEH Co
BTOPbIM BXOAOM 0noka wu3MepeHus HanpshkeHus, BTOPOW BbiIxod 6noka ynpasneHus yCTPOMCTBOM
perynupoBaHus HanpshKeHUs1 Nof, Harpy3kon TPeTbero nuTaroLero CUnoBoro TpaHcopmaTopa CoeanHeEH Co
BTOPbIM BXOA4OM ©Ornoka CUHXPOHU3aLUW perynupoBaHWs HanpskeHun, BTOpUYHass oOOMOTKa nepBoro
N3MEPUTENBLHOIO TpaHcOpMaTopa HanpsbkeHWst COeAMHEHA C MEepBbIM BXOAOM ONoka CUHXPOHWM3aUUK
perynMpoBaHus HanpsXKeHUn, BTOpUYHas obMOTKka BTOPOro M3MEPUTENbHOro TpaHcdopmaTopa HanpsXeHus
coeguHeHa C TpPeTbMM BXOOOM Orioka CUHXPOHW3aUUWM PerynvpoBaHus HanpsbKeHWn, Bbixod 6noka
CUMHXPOHM3AUMN PErynnpoBaHUSa HamnpskeHUn coedMHeH C BXoOoMm 6noka ynpaeneHust YCTPOWCTBOM
pEerynMpoBaHns HanpsbkeHUs Nof, Harpy3Kkon BTOPOro CUMOBOro TpaHcdopmaTtopa, Bbixod 6roka ynpaBneHus
YCTPOWCTBOM PErynMpoBaHNSa HanpsikeHWst nog Harpyskon BTOPOro CUIOBOro TpaHcdopmaTopa COeAMHEH C
BTOPUYHON OBMOTKOM BTOPOro CUMNOBOro TpaHccopMaTopa.



