
•••• 
------

aaoauiaercs 

IHblX 

'Ba Russia 
ra, nocen'ITe 

)m 

npV1 nOP.Qep>KKe 

t -MAI< 

roVlslo 
RUSS 

Y"lPE,Q~TE.n~ 

M~H3HEPfO POCC~~, 

CDEIlEPAJlbHMI CETEBAA 

KOMnAH~51 E3C, 

3nEKTP03HEPfETWIECKA51 ACCOl.\~Al.\~51 

"KOpnOPAl.\~51 E33K", 

HAYYHO-TEXH~YECKA51 CD~PMA 

"3HEPronpofPECC", 

Hn "HAYYHO-TEXH~YECK~~ CO BET E3C" 

PE,QAKU~OHHASl KOJlJlEr~Sl 

fnaBHbl~ penasrop OnbxoBcKMM r.r., 
,QOKTOp TeXH. HayK, YIl.-KOp. PAH
 
3aM. rnaeuorn penaxropa AHTMnoB K.M.,
 
KaH,Q. TeXH. HayK
 
50HAapeHKo Aell , BonKoB 3.n., aKaAeM~K PAH,
 
BopoTH~UK~~ B.3., AOKTOp TeXH. HayK, 
l1eH~coB B.~., AOKTOP 3KOHOM. HayK, 
110nMaTOB ~.A., KaHA 3KOHOM. HayK. 
30pyeHKO H.B.KaHA. TeXH. HayK. KacbHHoB fl.H.. 
KopH~eHKo Al. xouiees flA, AOKTOp TeXH. HayK, 
Ile~3epoB~Y A.W,AOKTOp TeXH. HayK (CWA), 
IlbBOB M.IO..AOKTOp TeXH. HayK, 
IlI06apCK~~ I1.P., AOKTOP TeXH. HayK, 
IlRweHKo B.C. M~cp~xaHoB M.W. AOKTOp TeXH. 
HayK, He-raes B.B.. KaHA. TeXH. HayK. 
HOBaK B., AOKTOp TeXH. HayK (Ilonuua), 
Opoees B.M., DxomH B.H. n~K~H M.A., KaHA 
TeXH. HayK. Peuieros B.~., KaHA. TeXH. HayK, 
CaBBa~ToB I1C.. KaHA. TeXH. HayK, 
CeAllOB A.C, AOKTOp TeXH. HayK, 
COKyp n.B., KaHA. TeXH. HayK, 
COnOBbeBa T.~., Tvnos B5, AOKTOp TeXH. HayK, 
W~poKoBa M.~., Wynbr~HoB Hr, KaHA. TeXH. HayK 

PEl\AKUHll 
3aM. masuoro penacropa 
COnOBbeBa T.~.
 

DTBeTcTBeHHbl~ cesperap»
 
W~poKOBa M.~.
 

HaYYHbl~ peaaoop

llonoea DA
 
Cesoeraps peAaKU~~
 
Bac~Ha C.A.
 
KOMnbIOTepHbl~ Ha60p
 
kouoeanosa D.ell.
 

AIlPEC PEIlAKUHH
 

115280, MocKBa,
 
3-~ ABT03aBo,QcK~~ npoesn, 4, xopn. 1
 

TE11ECDOHbl 

PeAaK~MR 
(495) 234-7417, 234-7419
 
rnaBHblH peaarrcp
 
(495) 234-7617 
CDaKc 
(495) 234-7417 
Internet 
www.elst.energy-journals.ru
 
E-mail
 
IlIlRnepen~cK~: el-stantsii@rambler.ru
 
IlIlRcrarea: el.stantsii@gmail.com
 

PeAaKU~H He HeCeT OTBeTCTBeHHOCT~ aa
 
AOCTOBepHOCTb ~H(jJopMau~~, ony6n~KoBaHHO~
 

BpeKnaMHblX 06bHBneH~RX.
 

np~ neoene-arxe ccunxa Ha xypuan
 
"3neKTp~"eCK~e CTaHU~~" 06H3aTenbHa.
 

CAaHO BHa60p 1112.2013
 
nOAn~caHo Bne-ars 2101.2014
 
ellopMaT 60x84 1/8
 
5yMara Galerie ArtSilk. neyaTb ooceraaa
 
ney. n. 7.T~pa)K 1800. lleuacB060AHaR
 

Dp~r~Han-MaKeT
 

BblnOnHeH B~3AaTenbcTBe "ellon~YM"
 

127411, MocKBa, I1M~TpoBcKoe ur., 157
 
Ten/oa«; (499) 258-0828
 
Internet: www.folium.ru
 
E-mail: prepress@folium.ru
 

Ome-arauo 
BT~norpa(jJ~~ ~3AaTenbCTBa "ellon~YM" 

© HTCD "3Hepronporpecc",
 
"3neKTp~YeCK~e crauuaa", 2014
 

E)KEMECRYH~~ npoM3BoIlCTBEHHO-TEXHMYECK~M )KYPHAIl 

V13AaeTClI 

C lIHBaplI 1930 r. 
990-~ sunycx 
CHayalla~3IlaH~R ~Olq 1 

ISSN 0201-4564 

lit 
CHOBblM rOAOM!
 

COAep>KaH~e 

Oli HE BonpOCbl H npOIi11EMbl 3HEPrETHKH 

OCMKa 11. K., lKypaBneB B.C. Tpe6oBaH~R K B~PTYallbHbIM MO,QeIlRM rennosux 3IleKTpOCTaHl1~~ ~ ~HCTPY-

MeHTaM ~x C03,QaH~R 2 

TEn110BbIE 311EKTPOCTAH HH 

TyroBA.H., WBap~ A.11., Komep B.P. OTeyeCTBeHHble KOTellbHbie YCTaHoBK~ HanOBblweHHble napanetpu 
napa: COCTORH~e ~ nepcneKT~Bbl . . 9 

OnbxoBcKMH r. r, 6epe3MHe~ n. A., AreeBA.B., MapKMHa B.H., 1106ay H.A., KocTeHKo B.H. 3KcnllyaTa­
l1~OHHble xapaKTep~CT~K~ Tenllo<j)~Kal1~OHHO~ naporaaosoa YCTaHoBK~ MOl.l\HOCTblO 420 MBT 14 

ATOMHblE 311EKTPOCTAH HH 

EMenbRHOBa A.A., Ka3HOBCKMH A.n., Ka3HOBCKMM n. C., KaCbRHOB K.r., PllCHblM C.H. 06 o6beMe ~ COCTaBe 
paCYeTHO-3Kcnep~MeHTallbHblx o6clle,QoBaH~~ ce~cMocTO~KOCT~ o6opY,QoBaH~R A3C. . 21 

3HEPrOCHCTEMbi H 311EKTPH"IECKHE CETH 

lienlleB A.H., CMonoBMK C.B. 0 6blcTpolle~cTB~~ ynpaBIlReMblx WYHT~PYIOl.l\~X neasropoa 27 

060PY OBAHHECTAHUHH H no CTAH HH 

AneBanOB B.A., 11ew B.H., MewanKMH C.M., YCTMHoBa E.A., lllanaes B.r. HOBaR cepas rypcoreueparopoa 
MaIlO~ ~ cpe,QHe~ MOl.l\HOCT~ 31 

11apMH B.C., caeroaecee B.n. 0 paapatorxe cyxoro rpancdiopaaropa 110 KB . . . 37 

reBopKllH B.M., Ka3aH~eB 10.A., CTapwMHoB B.A., 103MMeB K.W., ATaMaHoB B.B. 0 nOBpe>KlleH~RX rpauc­
<j)opMaTopoB HanpR)f(eH~R B uensx reHepaTopHoro HanpR)f(eH~R 3IleKTpOCTaHll~~ . . 43 

o HOPMATHBHO-TEXHH"IECKOH QKYMEHTA HH 

"IyraeBaA.H.,TyMaHoBcKMH A.r, Komep B.P., 6parMHa O.H.,HBaHoBa A.A., KMceneBa O.A. HOpM~poBaH~e 

Bbl6poCOB 3arpR3HRIOl.l\~X aeuiecre Baraocmepy ,QIlR npellnp~RT~~ rennosoa 3HepreT~K~ . . 50 

XPOHHKA 

OAO "a.OH POCCMll" - naypear Harpa,Qbl C~cTeMHoro oneparopa . 55 

HOBOCTM 3IleKTpOTeXH~YeCK~X ~ 3IleKTp03HepreT~YeCK~X KOMnaH~~ . 56 

KOHljJepeH~MM, BbICTaBK~, COBel.l\aH~R. 67 

OAO "HT4 E3C" 1
HaYYHO-TeXHUYeCKa~1 

6u6nuOT~K(! I 
_,_J 

mailto:prepress@folium.ru
mailto:el-stantsii@rambler.ru
http:www.elst.energy-journals.ru


lyMa­

,THOll 
3HOB­

I1CKa­

=no­
PllC­

2012, 

PYIlO­
UHHa­

3HOB­

:3HCbI 

mljJe­
repro, 

.nroro 
3HCp­

IOCTb, 

HaMH­

nOKOB 

HI1epH 

ceiic­
eHTOB 

n. C, 
2012, 

,18 

r. 

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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