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COBpeMeHHOC COCTOSIHHE H NEPCINEKTUBLI Pa3BUTHS
BHCKTpOCTaHHHﬁ H JIEKTPOIHEPreTH4YeCKuX CHCTEM

COBpeMeHHOE COCTOSHWE M IIepCIeKTHBBl IOJTyYeHHs, NpeodpasoBaHus,
mepeiadd Ha DACCTOSHHE, DPaclpeleNeHds W IOTPeONeHHs 3SNEeKTPOSHEPTHH.
CoBpeMEHHOE COCTOSIHME DIIEKTPOIHepreTHkU Poccru. DHepreTrdeckas CTpaTerus
Poccuu Ha nepuon o 2020 r.

DaeKTpHYecKas YACTh 3JIeKTPOCTAH UM

OcobeHHOCTH TEXHOJIOTMYECKOIr0 mpoiiecca (bYHKIIMOHUPOBAHHUS
3IEKTPUUECKUX CTaHIMA pa3angHoro Tuma. OcoOeHHOCTH CTPYKTYphl INIaBHBIX
CXeM M CXeM COOCTBEHHBIX HYXKI JJIEKTPOCTAHLMK pa3sIM4HOro Tuma. MeToxsl u
CpencTBa OTrpaHMYEHHs TOKOB KOPOTKOro 3aMblkaHus. KoopnuHanus ypoBHEH
TOKOB KOPOTKOTO 3aMbIKaHWs. ODKCIUIyaTallHOHHbEIE XapaKTepUCTUKU amnmnaparos,
METOAMKA WX BEIOOpA. DKCIUTyaTal[MOHHBIE XapaKTEPUCTUKHA M KOHCTPYKTHBHBIC
0COOGEHHOCTH TOKOBENYIIUX 3JIEMEHTOB U KOHTAKTHBIX COEINUMHEHHH, METOUKA HX
BBIOODA.

Ipo6aemMbl PeKOHCTPYKIHH H MOAEPHH3AHH 00bEKTOB 3JIeKTPOIHEPIreTHKH

[MpuMeHeHrEe BaKyyMHBIX W 3JIETa30BBIX BBIKJIIOYATENEW MPU MOJCPHH3ALUM
pacrpeeNuTeNbHEIX ~YCTPOWCTB — ONIEKTPHYECKMX CTaHIMH M MOJCTAHLUM.
PeKOHCTPYKIMST CX€M BBIJAQYM MOIIHOCTH JJIEKTPOCTAHIMUA C NPUMEHEHHEM
KOMIUIEKTHBIX ~ PACIpeleNUTeNbHBIX YCTPOMCTB ¢  3Jera3oBOd  W3OJISLUEH.
OntuMmu3anys pa3BUTHsI CXeM 3JIEKTPOCHAOKEHHUS.

PesxuMbl paboThl OCHOBHOTO 3J1eKTP0O00OPYA0BAHHS
3JI€KTPOCTAHIHIA ¥ MOJACTAHIHM

Pexumpl pabOTBI CHHXPOHHBIX I'€HEPATOPOB, CHHXPOHHBIX KOMIIEHCATOPOB H
UX CcHCTeM BO30ykxmeHHs. Meroiuka aHalW3a PEXHUMOB PabOTHI CHHXPOHHBIX
MaIlWH. PeXHMbl paGOTBl ACMHXPOHHBIX W CHHXPOHHBIX 3JIEKTPOJBHTraTeseH
COOCTBEHHBIX HYX] 3JIEKTPOCTAHIIMH B HOPMAJBHBIX M aHOMAJIBHBIX YCIIOBHUSX.
PexuMBl pabGOTBl CHMJIOBBIX TPaHC()OPMATOPOB M aBTOTpaHC(HOPMATOPOB Ha
AIIEKTPOCTAHLUSX U MOACTAHLIUAX.

IIpoexTHpOBaHHE 3JIEKTPOCTAHIMI H 3IeKTPHYECKHX CeTeH
OcHOBBI ~ IPOEKTHpOBaHWs  3nekTtpoctaHiuid. CoctaB U OCHOBHBIE
XapaKTEePUCTHKHA CHCTEM  aBTOMATU3UPOBAHHOIO  IIPOCKTHPOBAHMSA (CAITP)
SIIEKTPUYECKUX YCTAHOBOK. ' [IpOEKTHpOBaHWE TITIABHOW JJIEKTPUYECKOH CXEMBI.
[TpoeKTHpOBaHWE BJIEKTPOYCTAHOBOK COOCTBEHHBIX HyXH. IIpoekTnpoBaHue
cucTeMsl ympasieHus. KOHCTPYKLHUs pachpeneluTeNbHbIX YCTPOHcTB. OCHOBHBIC
XapaKTEPUCTHKH  KOMIUIEKTHBIX  pPaclpelelUTeNbHBIX  YCTPOMCTB (KPY).
KoMIIoHOBKa 3JI€KTPUYECKUX CTAaHIMKA W MOACTaHUUK. MeToabl OIEHKH TEXHUKO-
IKOHOMHYECKUX TIOKa3aTeled M HaJeKHOCTH CXEM JIEKTPUYECKUX COEIUHEHMM

3JIEKTPOYCTAHOBOK. BBIOOp OMTHMAaIBHOIO BApUAHTa JJIEKTPOYCTaHOBOK.
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J1eKTpo3HepreTuKa Ha 6aze BO30OHOB/ISIEMbIX HCTOYHHKOB JHEPrAd

Heo6X0MMMOCTh TIOMCKAa HOBEIX HMCTOYHHKOB SHeprud. IIpoGmemsr u
MePCIEKTHBBl WCIONB30BaHUS BO30OHOBIISIEMBIX HCTOYHHKOB JHEPTUM IS
SHeprocHabKeHnus: 00beIUHEHHBIX U aBTOHOMHBIX OTpebuTesnei. Mcnonbp3oBanne
3HepruM Bombl. [ eorepMmanbHble deKTpocTaHiuud. CONHEeYHbIE IEKTPOCTAHINH.
BerpoBble 35eKTpocTaHIIMK. bruosHepreTrka.

HeTpaaunuoHHbIe COcO0bI NOTYYeHHs 3JIEKTPHYECKO#H S HEPrHH
TepMosiiepHasi SHepreTuka. MarHATOrHAPOIMHAMUYECKOE MpeoOpasoBaHue
SHepruu.  PajMOM3OTOIHBIE  WCTOYHHKM  OHeprud.  TepMOIMHCCHOHHbBIE
npeoGpasopatend. Te€pPMODIEKTPHYECKHE TeHepaTophl.  JIEKTPOXMMUYECKHE
redepaTopsl. BogoponHas sHepreTuka. ' '

DJIeKTpPO3HepreTH4ecKHe CHCTEMbI H CETH

OcOGEHHOCTH Da3BUTHs JHEPTreTHKM B YCIOBHAX PBIHOYHOHW OKOHOMHKH.
DHepreTvka Kak Oojplias cucTemMa. Momenu ONTHMAJBHOIO — PasBUTHUA
sueprocucteM. CucteMHBIN moaxon. OOMmuUM KpUTEpUi ONTUMANIBHOIO Pa3sBUTHS.
Hepapxudeckoe TmocTpoeHre sHeprocucTeM. OCHOBHBIE THIIBI 33734 DPa3sBUTHA
SHeprocucteM. MeTojbl  NPOTHO3UPOBaHMS HMX  pa3BuTHA. (OCOOCHHOCTH
OITUMU3AIMH CTPYKTYPbl DHEPrOCHUCTEMEI IPH €€ MPOSKTUPOBAHWH W Pa3sBUTUHN
(CTPYKTypa M pasMeIleHHe 3JIEKTPOCTAaHLM, CTPYKTypa JNEKTPUYECKUX ceTei).
OCHOBHBIE CBEJEHHS O IIPOEKTUPOBAHUM KOHCTPYKTMBHOW YacTH BO3MYMIHBIX
JHHUNA. DJIeMeHTHl TEOpHH Iepeqadd SHEPTHH IO JHUHUAM JSIIEKTPHUYECKOH CeTH.
PacueTsl YCTAHOBMBIIMXCS DEXHAMOB OJEKTPHUECKUX ceTel, TpeboBaHus K
pexuMaM. PerynupoBaHue peXHMOB 3SNEeKTpuuecKux ceTed. OCHOBBI TEXHHKO-
SKOHOMHYECKHX pAacueToB JJIeKTpuuecknx ceTeil. KadecTBO oneKTpHYecKou
SHEpPruu. PerynupoBaHue HaIpsHKEHHUS B OJIEKTPOIHEPreTHUUECKUX CHCTEMaX,
paliOHHBIX 2TEKTPHIECKHX CETSAX U CHCTEMaX dJIeKTpocHabxkenus. [IpoekTupoBaHus
SIIEKTPUYECKUX CeTel, BBIOOP MX OCHOBHBIX IIapaMETPOB IpPU IMPOCKTUPOBAHWH.
DneKTpUueckue NapaMeTpsl TMPOTSHKEHHBIX JIHMHHH 3IeKTporepenadd. Pacder
pEXUMOB JIanbHel snexTponepenadd. IlyTw, MeTOOBI M CpeACTBA YBEIWYCHHS
IPOIYCKHOU CIIOCOOHOCTU ¥ 3KOHOMHYHOCTH pabOTHI JaTbHHUX JNIEKTpOIepeaat.

DyieKkTpocHa0KeHHne

O61as XapaKTepUCTHKA CHCTEM 3JeKTpocHaOxeHus. OOmiee u pasnmius B
CTPYKTYpax CHCTEM 3JIEKTPOCHAGKEHMs TOPOIOB ¥ IPOMBIIIIEHHBIX MPEANPUSITHH.
Teoperuueckre OCHOBBI (DOPMHPOBAHUS PpAcCYETHOHM HArpy3kd JJIEMEHTOB
'TOPOJCKOM CETH U CEeTH TPOMBIIIEHHOro peanpuatus. KoMnencanus peakTUBHBIX
Harpy3ok. Perienne mpoOieMbl KOMIICHCALlMU PEAKTUBHBIX HArpy3oK B ropoiax u
Ha TPOMBIIUIEHHBIX TPEANPHUATHSIX. TeopeTHYecKrue OCHOBBI  IIPUHIMIA
pa3MelIeHHsT KOMIIEHCHPYIOUIMX YCTPOWCTB B  DPaCHpPEACTUTENbHBIX — CETAX
NPOMBIIUIEHHBIX — NpeanpusTiid. TpeGoBaHMA K  JJIEKTPUYECKMM  CXEMaM
pacrpefenuTensHEIx cetell. OGocHOBaHME HEOOXOAUMOCTH IIyOOKHMX BBOJOB B
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ropozax ¥ Ha TPOMBIIUICHHBIX Mpeanpuatuax. Komruiekc TpeGoBaHmil K
COOPYXKEHHMIO MOICTaHIME IIyboKoro BBoAa. OCOGEHHOCTH KOHCTPYKTHBHOIO
MICTIOJIHEHWS NOACTaHUMU. [loTepy s1neKTposHEprun B pacmpefeuTeNbHbIX CeTsIX,
CIpyKTypa moTepb. IIpuMeHeHHe pasTHYHBIX METOLOB pacdeTa IIOTeph B
3aBHCHMOCTH OT HMCXOAHBIX JaHHBIX. METONBI M CpEACTBA CHUKEHHS MHOTEPh
3JIEKTpOdHepruu. KayecTBo 3i1eKTposHeprum B cHcTeMax 3JIEKTPOCHAOKEHMS.
IIpr4uHbl UCKaXEHUM TOKOB W HANpSDKEHHN B pacOpenenuTeNbHbIX CETIX U
BJIMAHME OTHX WMCKOKEHMH Ha paboTy 3NeKTPONpPHeMHHKOB. MeTomsl pacuera
HopmupyeMmelx ['OCTom moxkasareneli kadecTsa 3JIEKTPO3HEPrUU. MeTonsl u
CpEACTBa BBEACHUs IOKa3aTeIell KayecTBa 31eKTpodHeprud B gomyctumble I OCT
Ipeebl.

ITepexoanbie mponecchl B 31€KTPOIHEPreTHYECKAX CHCTEMAX

IIpy9uHbI, BBISBIBAIOIIME MEPEXOAHBIE IIPOLECCH B SJIEKTPOIHEPTreTHUECKUX
cucremax (99C). Ouznueckas NPUPOLA MEPEXOTHBIX IpoLeccoB B DC. OCHOBHBIE
XapaAKTEPUCTUKU d1IeMEHTOB J3C M MX MaTeMaTHYeCKHE MOJENH, HCIIONb3yeMble
TIpA UCCIICIOBAHUY [IEPEXOAHBIX IPOLeccoB. [IpakTHIecKrue METOIBI pacyeTa TOKOB
K3. Ocobennoctu pacuera ToxoB K3 B 3NEKTPOYCTAHOBKAX MEPEMEHHOIO U
[IOCTOSIHHOTO TOKa HampsbkenueM 1o 1000 B. Ilepexomnsie nponeccel mpu K3 B
CETAX, COIepKallMX NJHMHHBIC JIMHWH, YCTAHOBKH IIPOMOJLHOM KOMIIEHCAIIWH,
JIMHEHHbIE, ¥ HENHHEHHBIE PETYIUPYIOIHE BIIEMEHTHI. CoBpemeHHast Teopus
yeroiuuBocty. IlonaTre o mepBoM m BTOpoM (IpSMOM) MeTOHAx JIsmyHoBa.
IIpakTHYecKkue KPUTEPUM CTATHYECKOH YCTOWYMBOCTH. YIIpOIIeHHbIe KPUTEPHHU
JUHAMHYECKOW ¥ DPe3yNbTUPYIOIEH yCTOMYMBOCTH B npocrenmen  939C.
IIpotexanne mnporecca BO BpeMeHH NpPH GOJBIIMX H MAlbIX BO3MYLLIEHUSX.
XapakTepucTHKH MHOoroMamuuHOH DIC. VCToidmBOCTD HOPMAJIBHBIX PEXHMOB
CIIOXKHBIX cHucTeM. M3meHeHWe dyacTtoTel M MommocTH B IIC. Junamudeckas
ycronyuBocts  O3C. Ilepexomdele mporeccsl u YCTOHYMBOCTH  CHCTEM,
OOBEAMHEHHBIX CTA0BIMHU CBS3SIMH. ACHHXPOHHBIE PEXUMBI, PECUHXPOHH3ALUs U
Pe3yIbTUPYIOIIAS YCTONYUBOCTD.

Peseiinas sammura n aBTomaTH4ecKoe ypaBiieHne
3JICKTPO3HEPreTHYeCKHX CHCTEM

IloBpexxnieHuss ¥ HEHOPMANbHBIE PEXHMBI paboTel 3IEKTPOIHEPreTHYECKUX
CHCTeM. 3aljau¥ U alrOPHTMBI YIPABICHHS OHEPIreTUYECKOM CHUCTEeMOUW U ee
S1eMeHTaMi.  IIporpaMMHO-TeXHHYECKHe  KOMIUIEKCHI  aBTOMATHUECKHX W
dBTOMATU3MPOBAHHBIX CHCTEM YIpaBiieHus. Mlepapxudeckde CTPYKTYpBI CHCTEM
yhnpasieHus. TepMUHaNbl pelneiHON 3amuTel U IIPOTHBOABAPUMHON aBTOMATHKH.
brmxnee u nanbHee pesepBupoBanme. PaGoTa IPU PasHBIX BUAAX MMOBPEKICHUM.
JlokanbHble W pachpeneneHHBIE CHCTEMEI IIPOTUBOABAPUMHON aBTOMATHKH.
Komrutekcel c6opa, mepemaun wu OTOOpaXKeHMsI OIIEPATHBHON M aBapHITHOM
uHQopmanuu. IlepBuuHBle WU BTOPHYHBIE H3MEPUTENBHBIE Ipeo0pa3oBaTeln
STCKTPUIECKMX ~ BENWYHMH. lLlermn BTOPUYHON KOMMYTAllMM SHEPreTHYECKHX
00bekTOB. Penelinas 3ammra CHHXPOHHBIX T€HEPATOpOB, TPaHCPOPMATOPOB,

4



ABUraTejey, IIWH, BO3AYIIHBIX U KaOENbHBIX JHUHUH OJJIEKTpOIEpenadd C
pasnuYHBIMU Ccroco0aMu 3a3eMieHHs HeWTpamu. [IpUHIMIBI [TOCTPOEHHS U
B3aMMOJIEUCTBHE KOMIUIEKTOB 3alUThl. ABTOMAaTHYECKHE TIEPEKITIOYCHUS B
3JIEKTPOIHEPIeTUYECKUX CHCTeMax (BBOJA pe3epBa, IIOBTOPHOE BKJIIOYCHHE,
YacTOTHAsT  pas3rpy3ka, OalaHCHPYIOUIWE  OTKIIOYEHHs). ABTOMATHYECKOE
peryaupoBaHHe HaOpsDKEHWs W paclpeselieHhe  PEeaKTUBHOM  MOITHOCTH.
Perynsatopsl Bo3OyxaeHHs U KO3GGHUIMEHT TpaHCHOpMaIy. ABTOMATHYECKOE
PEryJIMpOBaHHUE YaCTOThI U paclpeeieHue aKTHBHON MOIITHOCTH.

HajesxHOCTh B JHATHOCTHKA 3JIEKTPOIHEPreTHYECKOro 000pya0BaHus

HanexHOCTE  3IEKTpOIHEPreTHUECKHX  CHUCTeM. Teopuss IHArHOCTUKH
OCHOBHOIO OOOPYZOBAaHUS JIIEKTPOCTAHIUHN, 3JIEKTPOIHEPIETHYECKHX CHCTEM U
U30JISALMHN 3JIEKTPOOOOPYJOBaHHS BEICOKOTO HAIIPSIKEHHS.

JK0JIOTHYECKHe MPOGJIeMbI 3JIEKTPOIHEPreTHKH
OcHOBHBIE MOHATUS U ONpPENeNeHUs. DHEPreTHKa M Pa3sBUTHE LUBUIU3ALMM.
Texnuueckuii mporpecc u Ouocdepa. DIIeKTpOMAarHWTHas COBMECTHMOCTH B
3JIEKTPO3HEPIeTHKE.

JHepropecypcocoepexeHue
IIpoGneMel 3HEprosGdekTUBHOCTH B chepe MNOTPeONEHUS HA IMPHUMEPE
Poccuiickoli sxoHOMHKH. OCOOEHHOCTH U 3aKOHOMEPHOCTH 3HEProcOepexeHus.
OHeprocOepexxeHHe -  HOBBIM  DHEpPreTHYeCKMH  pecypc.  YIIpaBlieHHE
SHEprocOepexeHWeM.  3amachl  JHEPreTUYECKMX  pecypcoB.  TenpeHuuu
3HEPronoTpedIeHys ¥ IPOU3BOICTBA JIEKTPUIECKOM U TEIIOBOM SHEPIUH.
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