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3HEPrOCMCTEMbi M 3nEKTPMlIECKME CETM 

o 6blCTpOAeMCTBMM ynpaBnsweMblX 
WyHTMpyHlLUMX peaKTOpOB 

• 6ellHeB A. H.1, KaH,D,. TeXH. HayK, CaHKT-n8Tep6yprCK~L1 roCY,D,apCTB8HHblL1 non~TeXHWj8CK~L1 YH~B8PC~T8T 
• CMOllOBMK C. B., ,D,OKTOp T8XH. HayK, OAO "HTW E3C" 

PaCCMOTpeHbI BapHaHTbI yCTaHoBKH ynpaansresrsrx IIIyHTIIpyJ{)IIIHX peaKTOpOB - na TpaH3HTHoH 3JIeK
rponepenase KJIaCCa 500 KB II B aBToHoMHOH aneprocacrene Heqnen06bLBaJ{)IIIero KOMnJIeKCa Cnpeofina
naJ{)IIIeH nBHraTeJIbHOH uarpysxoii. 80 scex cnynaax rra OCHOBe paC'IeTOB CTaTH'IeCKOH II nrlHaMWleCKOH 
yCTOH'IIIBOCTH nOKa3aHO, 'ITO npmreaeaue yCTpOHCTB ynpaBJI5IeMOH nonepe-moii KOMrreHcarrIIH C BbICO
KIIM 6bICTponeHCTBHeM He Tpe6yeTC5I. 

Kmo-rensre CJIOBa: 3JIeKTp03HepreTH'IeCKa51 CIICTeMa, CTaTII'IeCKa51 yCTOH'IIIBOCTb, ynpaBJI5IeMbIH IIIyHTH

PYJ{)IIIHH peaxrop, 6bICTponeHCTBIIe, Me)l(CIICTeMHa51 3JIeKTporrepe)J,a'Ia, nonepesnas KOMrreHCarrHll, )J,HHa

MII'IeCKall yCTOH'IHBOCTb, aCHHxpOHHbIH )J,BHraTeJIb. 

Yrrpasnaexure WyHTHpylOIIIHe peaxropsr (YWP) 
llBJUllOTOI anp06HpOBaHHbIM cpep,CTBOM rrOBbIweHHR 

Hap,bKHOCTH epyHKrrHOHHpOBaHHR CHCTeMo06pa3ylO
IIIlfX cereii E3C POCCHH sa C'IeT HopMaJU13aUHlf pe
)I(lfMHbIX rtapasserpos TpaH3HTHbIX mIHHH 3JIeKTpOrre

pep,a'IH [1,2] H ycnonnii pa60TbI reaeparopos snex
TpOCTaHrrHH [3]. Oznraxo axryansnoii RBnReTCR H 

rtpofinexra 06eCne'IeHHR yCTOH'IHBOCTH Y3noB narpys
KU, IIUTaeMblX OT cereii 110 - 220 KB, a TaK)Ke B an

TOHOMHbIX aneprocncrewax HeepTe)J,06bIBalOIUux 

KOMIIneKCOB [2, 4, 5]. 
Haxonneimsrii OnbIT 060cHoBaHHR xapaxrepn

CTUK paccnarpnsaeaoro 060pyp,oBaHHR nOKa3bIBaeT, 
'ITO B 60nbWHHCTBe cny-raee rtoasmreime 6bICTPO
neliCTBHR YWP He npe,UCTaBnReTCR He06xop,HMbIM. B 
Ka'IeCTBe nO,UTBep)K,UeHHR yxasanaoro nOnO)KeHHR 

,Uanee paCCMaTpHBalOTCR ,UBa napnanra yCTaHOBKrI 

ynpaansevoro urynrnpyroutero peaxropa: 
B COCTaBe TpaH3HTHOH 3neKTponepep,a'IH xnacca 

500 KB; 
B aBToHoMHOH anexrpoaneprernuecsoii CJlCTeMe C 

npeofinanarouteii aCHHxpoHHOH narpysxoii. 
TIPH pacnerax CTaTH'IeCKOH U ,UHHaMH'IeCKOH yc

TOlI'lHBOCTH perynarop YWP MO)KeT 6bITb 3aMerrreH 
llHepUHoHHbIM 3BeHOM C 3KBHBaneHTHoH rrocToHHHOH 

BpeMeHJI t; 

(1+ pTp )b p = b po +K o"fJ.U p' 

rne bp H bpo - TeKYIUaH H ncxoznraa (B yCTaHOBHBIlleM
C5I pe)KHMe) rrpoBo,UHMOCTb YWP; K ou - K03epepHrrH

eHT yCrIneHHR rro OTKnOHeHHlO HarrpR)KeHHH f:..U p B 
TO'lKe ero rrO,UKnlO'IeHHR; Tp - 3KBHBaneHTHaR rrOCTO
51HHaH BpeMeHH CHCTeMbIperynaposaana YWP. 

Iloxaaarenn Ka'IeCTBa nepexozmsrx nponeccos 

npOmRJlCeHHOU mpausumuou sneumponepeoauu 

I Eensca Annpeii HHKOflaeBWI: andreybclyaev@yandcx.ru 

totacca 500 KB, oCHaIIIeHHoH utym-apyiounnan peax
ropaan Tpap,HUJlOHHOH KOHcTpyKrrHH, o6yCJIOBneHbI 
HCKnlO'lHTenbHO HaCTpoHKoH aBTOMaTH'IeCKHX pery
naropoa B036y)K,UeHHR (APB) 3KBHBaJleHTHbIX rene

paropos. O'IeBHp,HO, 'ITO HJl3KaR crenem, 3aTyxaHHR 

HeKOTopbIX COCTaBnRlOIUHX BbI3BaHa KaK 'Ipe3BbI'IaH
HO BbICOKHMH MOIUHOCTRMH rrpHMbIKalOIUHX anepro
06beP,HHeHHH, TaK H rrpOTR)KeHHOCTblO TpaH3HTHbIX 

nHlIHH anexrponepena-m (Tpa,UHUHoHHO 400 
1000 KM H 6onee). 

TIpaKTuKa paC'IeTOB (B TOM 'IHCJle ,UnR pe)KHMOB, 

6nH3KHX K npenerrav nepenaaaewoti MOIIIHOCTH) CBH
nererrscrsyer 0 cpaamrrensno He60nbWOM BnHRHHH 

rrOCTORHHOH BpeMeHH YWP na CTaTH'IecKylO yCTOH
'IHBOCTb CHCTeMbI (B npezrenax 10%). TI03TOMY pas
pa60TKa cneuaansnsrx H ztoporocroanmx MeponpHR

THH, uanpaanemrsrx na yxreasuienue (B nexoropsrx 
KOHCTpyKUHRX YWP srrnorr, ,UO 0,01 c) 3KBHBaneHT

HOH nocToRHHOH BpeMeHH CHCTeMbI peryrmpoaauns 
YWP, He RBJIHeTCR nerrecoofipasaoii [1]. Ilony-rea
nsre pesynsrarsr MoryT 6bITb ofisacnem.r TeM, 'ITO 
TpaH3HTHaR 3JleKTporrepe,Ua'la pafioraer Me)Kp,y xpyn
HbIMH :meproo6be,UHHeHHRMH (uarrpxvep, CH6Hpb 
Ypan IIJ1H cesepasni Kasaxcraa - lO)KHbIH Ka3aXCTaH 

H UeHTpaJIhHaR A3HR; B Mop,enH - Me)K'uY COOTBeTCT

BylOIUHMII HM 3KBIIBaneHTHbIMH reaeparopaan C 
HHeprrHOHHbIMH rrOCTORHHbIMH T; OT 150 zro 450 c), 
rroaroxry 60nee 6bICTpoe ynpasneime pe)KHMaMH pa

60ThI TaKOH anexrponepena-nr 6yp,eT npocro He3ep
epeKTHBHo. 

Ha pnc. 1 rtpencrasneuu nO,UTBep)K,UalOIUJle yxa
aaansre co06pa)KeHHR npnaepsr KpHBbIX pasnoro sa

ryxarraa B rrnOCKOCTH 3KBHBaneHTHbIX rrOCTORHHbIX 
spewean CHCTeM peryJIHpOBaHHR YWP npn HX WH

pOKOM aapsnposanaa (BrrJIOTb,Uo 20 c). 

B 60JIbWrIHCTBe CJIy'IaeB snexmposuepeemuue
CKaR cucmema napmeeasoootiueatotuezo «osennetcca 
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