
3HEPrOCfACTEMbl fA 3nEKTPfA'IECKfAE CETfA 
ill 

3.1TeXHMlfeCKMe peweHHR no peanH3aLlHH aBTOMaTHKM 
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Bbl~eneHMR Ha cfianaHCMpOBaHHblM 3HepropaMoH 
3JJ 

Te 

Tau CnonepelfHblMM CBR3RMM no napy Ha 

HI' 

[3 
.D.Y• 6apaKMH K. A" OAO " C~6Tex3Hepro " 

• ronb4 c. H" OAO "C~6TeX3Hepro " 
qa 

OT
• HaYMOBB.A"KaHIl TeXH . HaYK, 000 "Hnn "3KPA" 

Ka 
• Pa3YMOB P. B.1 , 000 "Hnn "3KPA" nel 

THI 

PaCCMOTpeHhI nO,D,XO,D,hI K opraHlnaUJiH CHCTeMhI aBTOMaTWIecKoro BhI,D,eJIeHlliI Ha C6aJIaHCHpOBaH

HhIM 3HepropaMoH npH rrry60KHx CHH)!(eHHRX qaCTOThI TeruJoBOH: 3JIelCTp0cTaHl\I1H C nOnepeqHhIMH CBR3R 201 
MI1 no napy Ha npMMepe OMCKOH T3U-4. IIpOaHaJIM3MpOBaHhI pe)!(J1MhI pa60ThI 3JIeKTpOCTaHl\MH M OM HU 
CKOH: 3HeproCI1CTeMbI npH napaJIJIeJIhHOH pa60Te C 03C, a TaK)!(e B cJIyqae nOTep" CBR311 Ha Y3JIOBOH no,D, Be_ 
CTaHl\I1I1. IIpl1Be,D,eHhI pe3YJIhTaThI MO,D,eJIl1pOBaHlliI xapaKTepHhIX pe)!(MMOB pa60ThI 3MMaiJIeTO, nOKaJaHa :.mt 
3cpcpeKTMBHOCTh npMMeHeHMR aBTOMaTMKM ABCH Ha OCHOBe MO,D,eJIH 3HeprOCMCTeMhi. 

eBe 

KmO"leBhle CJIOBa: peJIeMHaR 3auuna M aBTOMaTMKa 3Heproo60eKToB, npOTHBoaBapMHHoe ynpaBJIeHMe 

3HeprOCHCTeMaMH H 3Heproo6'he,D,MHeHlliIMH, 3JIeKTpMQeCKHe CTaHl\MM, aBapMHHoe CHH)!(eHMe QaCTOThI M 

HanpR)!(eHMR. 

B HaCT05!mee BpeM5I B :meprocMcTeMax POCCHH 

H.D.er rrpouecc MO.D.epHH3aUHYI H 3aMeHhI MOPaJIhHO H 

cpH3HqeCKH YCTapeBIIIero 060PY.D.OBaHH5I, B TOM qHCJIe 

YCTPOHCTB aBTOMaTHqeCKOro yrrpaBneHYUI, perymlpo

BaHH5I, 3aIUHThI H aBTOMaTHKH Ha 6a3e 3neKTPOHHhIX 

H rronyrrpOBO.D.HHKOBhIX 3neMeHTOB. liM Ha CMeRY 

rrpHXO.D.RT Pa3JIHqHhIe UHcppOBhle MHKporrpoueccop

Hhle YCTpOHCTBa. TeM He MeHee rrpo6JIeMa B03HHKHO

BeHH5I KpynHhIx CHCTeMHhIX aBapHH Bce ell(e 

oCTaeTC5I aKryaJIhHoH. TaK, 7 OKT5!6p5! 2003 r. qaCTh 

o6nacTeH L(eHTpaJIbHOH H QepH03eMHOH POCCHH OKa

3aJIaCh 6e3 3neKTpOCHa6)KeHH5I (BO Bna.D.HMHpCKOH 

06n. 6e3 CBeTa OCTaJIHCh 970 HaceneHHhIX rrYHKToB, B 

JIHnen:KoH H CMoneHcKoH - 580 cen, B TaM6oBcKOH H 

oenropO.D.CKOH - 200, H3-3a 06PhIBOB KOHTaKTHOH 

ceTH OCTaHaBnHBaJIHCh rrOe3.D:a .D:aJIhHero Cne.D:OBaHH5I 

H 3neKTPHqKH). 25 MaSI 2005 r. H3-3a aBapHH B 3Hep

roceTH L(eHTpaJIhHOH POCCHH rrOCTpa.D.aJliI MocKBa, 

TynhcKaSI, MOCKOBCKM, Kany)KCKaSI H PSI3aHCKaSI o6n. 

3a rrOCne.D.HHe .D.eCSITHneTH5I rrpoH30IIIno HeCKOJIbKO 

Pa3BaJIOB KpyrrHeHIIIHx 3HeprocHcTeM C HaHeceHHeM 

OrpOMHOro YIUep6a. 3TO 06CT05ITenhCTBo rrpe.zn,SIBn5I

eT Bce HOBhIe TPe60BaHH.II: K YCTpoHcTBaM peneHHoH 

3amHThI H aBTOMaTHKH, rrOBhIllleHHIO HX Ha.D:bKHocTH. 

I1PH aBapH.II:X B 06'he.D.HHeHHhlx 3HeprocHcTeMax 

(03C) C OT.D.eneHHeM perHOHaJIhHhIX 3HeprocHcTeM 

OT 03C C .D.eCPHUHTOM reHepHpYIOll(eH MOll(HOCTH 

B03MO)KHO 3HaqHTenhHoe CHH)KeHHe qaCTOThI HH)Ke 

..uOrryCHIMhIX rrpe.D:enOB (H CHH)KeHHe HarrpIDKeHH5I B 

Y3}IaX 3HeprocHcTeMhI), "ITO MO)KeT BhI3BaTh rrOBpe)K

I Pa.3)'MOB POMaH Ba.l(HMOBH'I: razumov _ rv@ ekJa.ru 

..ueHHe 060PY.D.OBaHH5I, HapYllleHHe HOPMaJIhHOH pa6o

ThI KaK rrOTPe6HTeneH, TaK H HCTOqHHKOB 3neKTpO

3HeprHH, HaXO.D..II:ll{HXC.II: B 3TOM paHOHe. OCHOBHaSI 

3a.D.aqa aBTOMaTHKH BhI.D.eneHH5I CTaHUHH Ha C6aJIaH

CHpOBaHHhIH 3HepropaHOH H, KaK Cne.D.CTBHe, Ha co6

CTBeHHhIe RY)K.D.bI (ABCH, comaCHO rrOCne.D.HHM H3

MeHeHH.II:M HMeHyeMoH Terreph qaCTOTHO-.D.eJIHTenh

HOH aBTOMaTHKOH, .D.aJIee LJ.,lJA) COCTOHT B rrOMep)Ka

HHH )KHByqecTH T3L( npH TaKHX KpynHhlx aBapH.II:X 

[1, 2]. 
KaK nOKa3hIBaeT rrpaKTHKa, rrpHqHH, KOTophle MO

ryT rrpHBecTH K .D.aHHOH cHryaUHH, MHO)KeCTBO: rrOTe

pR CBSI3eH C cHCTeMoH rrpH 6onhIlIoM BHYTpeHHeM .D:e

cpluIHTe perHOHa, rroTepSI 3HeprOCHa6)KeHHSI OT Kpyrr

HhIX 3Hepro6noKoB HnH .D.a)Ke uenhIX 3neKTpocTaHuIDl: 

H .D:p. Pe3Koe H3MeHeHHe 6aJIaHCa Me)K.D.Y reHepHpye

MOH H rroTpe6n.ll:eMOH MOIUHOCThlO B CTOPOHY YBenH

qeHH5I BTOPOH Be.D:eT 3a C060H H3MeHeHHe qaCTOTbI B 

CTOPOHY ee CHH)KeHH5I, rr03ToMY rrycK ABCH oCyIUe

CTBnSIeTCSI rrpH CHH)J(eHHH qaCTOThI, a npH He06xo.D:H

MOCTH H HarrpSI)J(eHlUI, "ITO onpe.D:eJUIeTCSI npOeKTOM. 

CTOHT OTMeTHTb, "ITO uenh BHe.D.peHH5I aBTOMaTHKII 

3aKJIlOqaeTCSI He B crraceHHH 3HeprOCHCTeMbI, a B c6e

pe)KeHHH C06CTBeHHhIX Hy)K.lJ: (C .H.) CTaHUHH, o6opy 

.D.OBaHHOH ABCH. TaKoe c6epe)KeHHe rr03BOnSIeT rrpe

.D.OTBpaTHTb rrOBpe)K.D:eHH5I 060pY.D:OBaHH5I CTaHUHl 

H3-3a OCTaHOBa C.H. H TeM caMhIM cOKpaTHTb rrocnea

BapHHHhIH nepHO.D:. KpoMe TOro, coxpaHSIeTcSI 3Hep

rocHa6)KeHHe rroTPe6HTeJIeH BhI.D.enSIeMoro rro ABCH 

3HepropaHOHa, "ITO TO)Ke HeMaJIOBa)KHO, nOCKonhl\ 

.D:aHHhIH paHOH MO)KeT 6hITb .D.OCTaTOqHO 60JIbIIIHM 
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:..JJBHraTeneH, 

..?)'I1G1M, a TaK)I(e nHTaTh OTBeTCTBeHHhIe rpyrr

O.neneH C HenpephIBHhIM UHKnOM pa60ThI. 

Hanp5I)I(eHH5I nepeMeHHoro TOKa OTHO

01l.H0M)' H3 maBHhIX nOKa3aTeneH Ka'IeCTBa 

)HeprHl1 . OT Hee 3aBHCHT 'IaCTOTa BpaIIIeHH5I 

cne~OBaTenhHO, H np0113BO~H
ITb BpaIIIaeMhIx HMH MexaHH3MOB (CTaHKOB, 

_~3, BeHTHn5ITOPOB H ~p.), n03ToMY npH CHH)I(e

'WCTOHI HX npOH3Bo~HTenhHocTh CHl1)1(aeTC5I 

3hIIlIeHHe )l(e 'IaCTOThI npl1BO~HT K nepepacxo

-eKI-p03HeprHH, n03ToMY BC5IKOe OTKJIOHeHHe 

';hi HaHOCHT YIIIep6 nOTpe6HTemo. 3Ha'IeHHe 

a eHllil: 'IaCTOThl pemaMeHTHpoBaHO rOCT [4]. 

:JBeCTHO, X035IHCTBO TermOBhlX CTaHUHH HaH60

'-:'BCTBHTenhHO K CHJ1)I(eHHIO 'IaCTOThI no om,eK

I npH'IHHaM. 

-uap H5I B MOCKOBCKOH 3HeprOCHCTeMe neTOM 

: I " BO BpeM5I KOTOPOH npOH30wna nOTep5I nHTa

o onhworo 06'heMa nOTpe6HTeneH, H npo

!-3HhIH aHanH3 3TOH aBapHH nOKa3anl1, 'ITO p5I~ 

r.poCTaHUHH POCCHH He 06na~aeT Ba)I(HeHWHM 

- .:TBOM, a HMeHHO - )l(HBY'IeCThIO. ABapl15I B Moc

~":OH 3HeprocHcTeMe ocrpo nOCTaBl1na Bonpoc 0 

=:XO~I1MOCTH TeXHH'IeCKoro nepeBoopY)l(eHl15I H 

HCTPyKUHH OCHOBHhIX 06'heKTOB 3neKrp03Hepre

rpaHhI C uenhIO 06eCne'IeHH5I ee )l(HBY'IeCTH. 

,Ie Toro, CTOHT OTMeTHTb, 'ITO BhIXO~ H3 3TOH aBa

p aCT5IHynC5I 60nee 'IeM Ha ~Be He~enH, ~aHHoe 
05ITenhCTBO eIIIe pa3 nO~TBep~Hno He06xo~H

:-rb B03pO)l(~eHH5I aBTOMaTHKl1 BhI~eneHH5I Tenno

T aHUHH Ha c06CTBeHHhIe HY~hI, Ha'IanO npaK

eCKoro BHe~peHH5I KOTOPOH OTHOCl1TC5I K nepBOH 

-OBHHe XX B. 

O .::lHH H3 OCHOBHhIX cnoc060B nOBhIWeHH5I )l(l1By

~:>11 3neKTpOCTaHUHH - YCTaHOBKa Ha Hl1X aBTOMa

J BhI~eneHH5I Ha c6anaHCHpOBaHHhIH 3HepropaH

.::lanee ABCH; no~ c6anaHCHpOBaHHbIM paHOHOM 

lMaeTC5I 3HepropaHOH CTaHUHH, KOTOPhIH Bhl~e

"~eT aBTOMaTl1Ka 11 ~anee B HeM np0I13BO~I1T 6anaH

• BKY no Bhlpa6aThiBaeMOHI1 nOTpe6n5IeMOH MOIII

:TH nYTeM BhI~a'Il1 ynpaBn5IIOIIII1X B03~eHCTBI1H), 
~pa5I cpa6aThIBaeT npH He~onycTI1MoM aBapl1H

I CHl1)1(emm 'IaCTOThI 11 Hanp5I)I(eHI15I B 3HeprOCI1C

:'lle 11 OT~en5IeT OT 3HeproCl1CTeMhl Typ60reHepaTO

T3l( ~n5I pa60ThI Ha C6anaHCI1pOBaHHyro HarpY3

_ C. H. I1nl1 3HepropaHOH CTaHUl111 BMeCTe C Tynl1Ko

m nI1HH5IMI1, nl1TaIOIIII1MI1 Harpy3Ky. YCTaHOBKa 

-.BCH rpe60BanaCh COmaCHO CTaH~aPTaM 11 ~l1peK
::IBHhIM MaTepl1anaM U)J;Y E3C 11 PAO "E3C POC

- ...-,<:1". 

B pe3ynhTaTe OT~eneHI15I CTaHUl111 no pe)l(l1MHhIM 

-::3paMeTpaM npOI1CXOMT nepepaC'Ie:r 6anaHca reHe

~HpyeMoH 11 norpe6n5IeMOH MOIIIHOCTI1 B BhI~enI1B
eMC5I 3HeprOY3ne 11 BhIpaBHI1BaHl1e 3Toro 6anaHca 

C'IeT OTKJIIO'IeHI15I HarpY30K 11 I1crrOnh30BaHI15I Bcex 

f eIOIIII1XC5I pe3epBOB 3neKTpOCTaHUI111 [5]. <DaKTl1

."eCKI1 Ha MOMeHT BhI~eneHl15I 3HepropaHoHa ABCH 

~p0I13BO~I1T aHanl13 no 6anaHcy MOIIIHocTeH B BhI~e
_-;eHHOM 3HepropaHoHe, a I1MeHHO: 

eCITH PLIT <P l:cH +P LHr' 

r~e Pr.rr - MOIIIHOCTh reHepaTopOB; PUH - MOillHOCTb. 

nOTpe6n5IeMa5I C.H.; PI!fT - MOIIIHOCTh HarpY3KIf, TO 

yrrpaBn5IIOIIIl1e B03~eHCTBH5I aBTOMaTHKl1 HanpaBJIeHhl 

Ha OTKJIIO'IeHl1e HarpY3KI1 Ha 3a~aHHOe 3Ha'IeHl1e He

6anaHCa (npI1COe~I1HeHI15I, KOTOphle MoryT 6hITb OT

KJIIO'IeHhI, 3a~aIOTC5I OnepaTOpOM CTaHUl111 C 

B03MO)l(HOCThIO 113MeHeHI15I B pe)l(l1Me peanhHoro 

BpeMeHI1); 

eCJII1 Pr.rr>PuH +PIHP TO ynpaBn5IIOrul1e B03~eH
CTBH5I aBTOMaTI1Kl1 HanpaBneHhI Ha CHI1)1(eHl1e Bhlpa

60TKI1 3JIeKTp03Heprl111 Ha 3a~aHHOe 3Ha'IeHI1e 

He6anaHCa. 

CTOI1T TaK)l(e OTMeTI1Th, 'ITO ~aHHhIH no~xo~ 

YHI1BepCanhHhIH 11 n03BOn5IeT 6anaHCI1pOBaTh JII060H 

BhI~eJII1Bn.Il1HC5I 3HeprOpaHOH CTaHUl111 BHe 3aBI1CI1

MOCTI1 OT BI1~a aBapl111 11 ee npl1'II1HhI, KOHqmrypaUl111 

3HeprOpaHOHa 11 Benl1'II1H Bhlpa60TKR 11 nOTpe6neHI15I 

3neKrp03Heprl1l1, a TaK)l(e OCTanhHhlX <paKTOPOB, KO

Tophle KaKHM-nH60 06pa30M MOml1 6hI CKa3aThC5I Ha 

pa60Tocnoc06HOCTI1 CI1CTeMhI B uenOM. 

CTaH~apTHhIM peWeHl1eM BhI~eneHH5I TennOBhIX 

CTaHUI1H npl1 rny60KRx CHI1)1(eHH5IX 'IaCTOThI 6hllO 

BhI~eneHl1e O~Horo reHepaTopa Ha nl1TaHl1e C.H. CTaH

UI1I1 (B cnyqae BhlBo~a BhI6paHHoro reHepaTopa B pe

MOHT aBTOMaTI1Ka nepeBo~l1naCh Ha ~pyrOH pa60TaIO

IIII1H reHepaTOp). O~HaKO rrpl1MeHeHl1e no~o6Horo 
BapHaHTa "CnaCeHH5I" CTaHUl111 OT rrOCa~KI1 Ha Honh 

3aBI1CI1T OT CTpyKTyphI CB5I3eH no napy. 

B ~aHHOH CTaThe paCCKa3hIBaeTC5I 0 np06neMe 

BhmeneHH5I CTaHUl1l1 Ha C6anaHCI1pOBaHHhIH 3Hepro

paHOH 11 rryT5IX pellIeHH5I ~aHHoro Bonpoca npl1MeHI1

TeflbHO K OMCKOH T3U-4 (OT3U-4), r~e BhI~eJIeHl1e 
o~Horo reHepaTopa Ha c6anaHCI1pOBaHHYIO HarpY3KY 

C.H. 6hInO HeB03MO)l(HO 113-3a nOnepe'IHhIX CB5I3eH no 

napy B TennOTeXHl1'IeCKOH 'IaCTI1. Cne~yeT OTMeTI1Th, 

'ITO Ha OT3U-4 no~06HoH aBTOMaTI1KI1 He 6hInO 11 

peWeHl1e rro rrpl1MeHeHI1IO CI1CTeMhI nOBhIWeHI15I )1(11

BYIJeCTI1 CTaHUl111 OTCYTcTBoBano. 

B xo~e pa60T 6hInO rrpopa60TaHO 11 npe~nO)l(eHO 
TeXHHIJeCKOe peIlleHHe no BhI~eneHI1IO CTaHUl111 rrpl1 

my60KoM CHl1)1(eHlrn 'IaCTOThI Ha c6anaHCHpOBaHHblH 

3HepropaHOH OT3U-4 C Tynl1KoBoH HarpY3KoH 110, 
35 11 6 KB. )J:aHHoe pellIeHl1e He TonhKO TeXHI1'IeCKI1, 

HO 11 3KOHOMI1'IeCKI1 060CHOBaHHO, TaK KaK B cny'Iae 

aBapl111 3neKTp03HepmeH 06eCne'II1BaeTC5I 3Ha'Il1

TenhHqe 'Il1cno nOTpe6l1TeneH. 

)J:l1c6anaHC no aKTI1BHOH MOIIIHOCTII B Bhl~eneH
HOM 3Heproy3ne TennOBOH CTaHUl111 YCTpaH5IeTC5I 

3neKrpOTeXHI1'IeCKOH 'IaCThIO ABCH, l1MeHYeMOH 

ABCH-3. )J:l1c6anaHC no napOBOH MOIIIHOCTI1, Bb3HI1

KaIOrul1H B TennOTeXHl1'IeCKOH 'IaCTI1, YCTpaH5IeTCli 

TennOTeXHl1'IeCKOH 'IaCThIO ABCH, I1MeHyeMoH 

ABCH-T. Cne~yeT TaK)l(e OTMeTI1Th, 'ITO pellIeHH5I, 

npl1H5IThle Ha OT3U-4, I1H~I1Bl1~anhHhle 11 IIpl1 npl1

MeHeHl111 Ha ~pyrl1X CTaHUH5IX Moryr 'IaCTI1IJHO I1JIH 

~a)l(e nonHOCThIO BI1~0113MeH5IThC5I (HO npl1 coxpaHe

HI1I1 06rueH KOHuenUI1I1), nOTOMY 'ITO HaHTH a6co
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PHC. 1. OMCKali T3.Q-4 H ee CB1I3H C 3HeprocnCTeMOH 

JIIOTHO H.ll.eHTH'lHble .ll.Be CTaH~HH no COCTaBY 060py
.ll.OBaHIDI H cxeMHO-pe)l(HMHbIM oc06eHHocuIM pa60
TbI npocTo HeB03MO)l(HO. 

YcrpoHCTBa ABCH Ha 6a3e MHKponpo~eccopHoH 
TeXHHKH n03BOJUIIOT .ll.OCTaTO'lHO TO'lHO onpe.ll.enHTb 
oCTaBrnyIOC5! HarpY3KY C.H. H HarpY3KY ryp60reHepa
TOPOB T3U B MOMeHT OT.ll.eneHH5! ee OT :meproCYlcTe
MbI, BbmonHHTb 6anaHC Bblpa6aTbIBaeMoH H nOTpe6
JI5!eMOH aKTHBHOH H peaKTHBHoH MomHOCTH ryp60re
HepaTopOB T3U H HarpY3KH C.H. nYTeM .ll.HCKpeTHbIX 
nepeKJIIOqeHHH B CHCTeMe OCHOBHOro 3neKTpOTeXHH
'leCKOrO H TennOTeXHH'leCKOrO 060pY.ll.OBaHIDI H HC
KJIIO'lHTb 3Ha'lHTenbHoe nOBbIllleHHe 'laCTOTbI Bpame
HH5! ryp60arperaToB. 

COBMeCTHO C OAO "CH6Tex3Hepro" Ha 6a3e Tep
MHHaJIa peneHHoH 3amHTbI, aBTOMaTHKH H ynpaBne
HH5I cepHH 3KPA 200 KOMnaHHeH 000 "HllTI 
"3KPA" peanH30BaH npoeKT aBTOMaTHKH BbI.ll.eneHIDI 
C.H. OT3U-4 C nepeXO.ll.OM Ha aBTOHoMH)'lO pa60ry C 
BbI.ll.eneHHOH HarpY3KoH C.H. H TynHKoBbIX nHHHH. 

OMCKa5! 3HeprocHcTeMa CB5!3aHa (PHC. 1) C 03C 
Ka3aXCTaHa no JIHHIDIM 500 KB EpMaK - I1PTbIlllCKa5I 
- TaBpH'leCKa5I (BJI 555), 3KH6acry3 - TaBpH'leCKa5! 
(BJJ 557), a C 03C Ypana no JrnHHH KypraH - fIerpo
naBJIOBCK - TaBpH'leCKa5! (BJI 556). Pe)l(HM napan
JIenbHOH pa60TbI OMCKOH :meprocHcTeMbI C 03C CH

lI·13 

'--.....:;..11·'. T311':;.;.._ 
.0.18 

....._--... nSTpOnaBnOBCK 

...._____...1 3KH6aCTY3 

6HpH B HaCT05!mee BpeM5! 06eCne'lHBaerC5! no M 
cHcTeMHoH JIHHHH 220 KB (BJI 246) OT OMC: 
T3U-4 .ll.0 fIC 220 KB TarapCKa5! H .ll.anee.ll.o HOB 
6HpCKa, a TaK)l(e no JIHHH5!M 110 KB (C-J5 u C-J6 
TIC BanepHHo .ll.0 fIC TaTapCKa5!. I1MeIOTC5! mrn 
CB5!3H 220 KB C EapHaynoM, no KOTOPbIM TaK)l(e 
)l(eT ocymeCTBJUITbC5! napanJIeJIhHa5! pa60Ta OM 
3HeprocHcTeMbI C 03C CH6HpH. 

B KaqeCTBe aBapHHHoro paC'leTHOrO pe)l(HMa .:. 
OMCKOH 3HeprOCHCTeMbI BbI6HpaeTC5! HaH6 
T5!)I(enbIH (OH H paCCMOTpeH B .ll.aHHOH CTaTbe, 0)lH 
B npoeKTe HCCJIe.ll.OBanHCb H OCTanbHble Bep05ITI
pe)l(HMbI, KOTopbIe 3.ll.eCb He onHcaHbI BBH.ll.Y 06n.: 
MaTepHana), KOTOPblH npHBO.ll.HT K aBapHHHOMY 
)l(eHHIO qaCTOTbI .ll.0 He.ll.OrryCTHMhIX npe.ll.eJIOB H 
6aTbIBaHHIO ABCH OMCKHX T3U. Ha MOMeHT p3 ~ 
HIDI Bonpoca Ha OT3U-4 YCTPOHCTBO ABCH OT_ 
CTBOBano. 

OMCKa5! 3HeprocHcTeMa - .ll.eqmllHTHa5!. JIe
2006 r. aKTHBHa5! MomHOCTb reHepaTopoB 3neh
cTaH~HH OMCKOH 3HeprocHcTeMbI Pr = 569 MEl. 
aKTHBHa5! Qr = 184,8 MBap, B TO BpeM5! KaK . _ 
HOCTb HarpY3KH PH = 979,3 MBT, QH = 586,6 
3HMOH 2007 r. Pr = 1079 MBT, Qr = 421 ~f~ 

PH = 1519,1 MBT, QH = 668,9 MBap. I1MeIO 
.ll.e<pHllHT MOll.(HOCTH OMCKOH 3HeprocHcTeMbI ill 
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"-CH 3a C'leT Toro, 'lTO OHa HMeeT CBH3H rro lUI

· 0 0 KB C 03C Ka3axcTaHa (EpMaKOBCKaH 

~ H AES "3KH6aCTY3"), H 03C Yparra, rro KOTO

.:'Z)'IlI,eCTBmIlOTCH OCHOBHble rrepeTOKH, a TaIOKe 

UIM 220 II 110 KB C 03C CH6HPH (c HOBOCH

HH EapHaYJIbCKOM :meprocHcTeMaMH) . 

,.::. .a6JI. 1 rrpHBe)),eHbI )),aHHble rro nepeTOKaM aK

a MOIIIHOCTH no JIHHHHM CBH3H 500 

- 110 KB OMCKOM 3HeprocHcTeMhl C 03C Ka3ax

0 3C Yparra H 03C CH6HPH B xapaKTepHble 

H 3HMHHM pe)KHMbI. 

_~~MoYpeHHble cpaKTopbI H JIemH B OCHOBY pa-

3.1eKTpl1'leCKOM 'laCTH aBTOMaTHKH BbI)),eJIeHHH 

H T3IJ;-4. 

CHOBHbIM YCJIOBHeM nycKa YCTpoMcTBa 

H-3 HBJIHeTCH CHH)KeHHe 'laCTOTbI HarrpH)KeHHH 

3peMeHHo Ha nepBoM H Ha BTOPOM CHCTeMax 

: 10 H 220 KB )),0 CJIe)),YlOIIII1X rrpe)),eJIOB (TpH yc

pa6aTbIBaHHH) : 

YCTaBKa 1: 'laCTOTa Cpa6aTbIBaHHH f < 47 fl.(, C 

_y iKKOM BpeMeHlI 30 c ; 

.: YCTaBKa 2: 'laCTOTa cpa6aThlBaHHH f < 46,5 fl.(, 

-':ep)KKOM BpeMeHH 0,5 c; 

: , YCTaBKa 3: rro CKOPOCTH CHH)KeHHH 'laCTOTbI 

KOPOCTH CHH.)KeHHH 'laCTOTbI dfldt> 1,5 fwc H 

:":11iKeHHH 3Ha'leHHH 'laCTOTbI 47 fl.( ABCH-3 cpa

::.maeT C BbI))'ep)KKOM BpeMeHH 0 , 1 c). 

_CTpOMCTBO ABCH-3 ))'eMcTByeT Ha OTKJIlO'leHHe 

:;ro'laTeJIeM JIHHHH CBH3H C 3HeprocHcTeMoM 

ill H Ha OTKJIlO'leHHe BbIKJIlO'laTeJIeM JIHHHM CBH

c: 3Hepr ocHcTeMoM 220 KB. Pe3epBHpoBaHHe 

,, _BmIlOIIIHX B03))'eMCTBHM no OTKJIlO'leHH.lO JIHHHM 

_-:ne CTBmI eTCH rrYTeM BbI)),a'lH rrpH Heo6xo))'HMOCn! 

aH)), Ha pa3)),eJIeHHe aBTOTpaHccpopMaTopHOM CBH

'::WIl I0 KB . 

PaC'lerHble )),aHHble pe)KHMOB pa60TbI OMCKOM 

_,?rOCHCTeMbI, B03MO)KHble BapHaHTbI nOCYpoeHHH 

.l eMhI ABCH OT3IJ;-4, BKJIlO'laH BbI)),eJIeHHe CTaH

Ha c6arraHCHpOBaHHbIM paMOH, pa60TaIOIIIHM rra

:'leJIbHO C HOBOCH6HPCKOM 3HeprocHcTeMoM, pac

:!IpHBarrHcb HCXO,ll,H H3 pe)KHMOB JIeTa 2006 r. 

I 2007 r. , CBe)),eHHH 0 KOTOPbIX HMeJIHCb Ha MO

-:'3T Ha'larra pa60T rro C03)),aHHlO CHCTeMbI. Pac'ler 

_ H3BO,uHJICH HCXO,ll,H H3 cYIIIecTBoBaHHH caMoM 

:-;en oM aBapHMHoM cHryal.(HH B OMCKOM 3HeprocHc

__Ie, BbI3BaHHOM rroTepeM CBSl3H C 03C Ha rIC TaB

~eCKaH B pe3YJIbTaTe OTKJIlO'leHIUI aBToTpaHccpop


."!TOPHOM CBH3H. rIPH BbIBe,ueHHOM B peMoHT aBTO


r'3n ccpopMaTope AT-2 Ha rIC TaBpJ1CleCKaSI B pe3YJIb


~e aBapHH BbIXO,uHT H3 CYpOSl aBToYpaHccpopMaTop 


: -1, rrpH 3TOM OMcKaSl 3HeprocHcTeMa TepSleT CBSl3b 


_ 0 3C Ka3aXCTaHa II 03C Yparra. B pe3YJIbTaTe aBa


'IDI B OMCKOM 3HeprocHcTeMe B03HHKaeT ,uecpHI.(HT 


::o.'HBHOM MOIIJ,HOCTH, 'lTO rrpHBo,uHT K aBapHMHOMY 


_31WeHHlO 'laCTOTbI B 3HeprocHcTeMe. 

rIepByIO O'lepe,ub rrpoTHBoaBapHMHbIX ))'eMcTBHM 

::p0H3BO,ll,HT YCYpoMcTBa NIP (aBTOMan rqeCKaSl 'lac

-OTHaSI pa3rpY3Ka) nYTeM OTKJIlO'leHHH HarpY3KlI Ha 

-O.J.CTaHI.(H.SlX rroYpe6HTeJIeM, HO HX )),eMCTBHM He,uoc

TaTO'lHO, TaK KaK cYIIIeCTBYeT 60JIbIDOM ,uecpHuHT aK

TIIBHOM MOIIIHOCTII. Ib-3a Pa3HOCTH 'laCTOT B03HHKa

eT aCHHxpoHHhlM xo)), OMCKOM 3HeprocHcTeMbI OTHO

CHTeJIbHO 03C CH6HpH no JIHHHH 220 KB (BJI 246) H 

JIHHHHM 110 KB CBSl3H C HOBOCH6HPCKOM 3HeprocHc

TeMoM, a TaIOKe no JIHHHSlM 220 KB CBSl3H C EapHaYJIb

CKOM 3HeprocHcTeMoM. HOBOCH6HpcKaH 3HeprocHc

TeMa CBSl3aHa C 03C CH6HPH no JIHHHSlM 220 H 

500 KB Ha rIC 500/220 KB 3ap5L rIPH aCHHxpoHHOM 

xo,ue OMCKOM 3HeprocHcTeMbI OTKJIlO'lalOTCSl aBTOMa

THKOM JillKBH,uaI.(HH aCHHxpoHHoro pe)KHMa (AJIAP) 

,uBe JIHHHH 110 KB Ha rIC BarrepHHo H )),Be JIHHHH Ha 

rIC MpTbIlliCKaSI. ITPH 3TOM BJI 246 ,uOJI)KHa OTKJIlO

'laTbCSl AJIAP Ha OMCKOM T3IJ;-4 HJIH Ha rIC TaTap

CKaSl. 

Ha OCHOBaHIIH ,uaHHbIX, rrPHCJIaHHbIX H3 p~y 

"OMcK3Hepro" H "OfK", a TaIOKe P~Y "HOBOCH6HP

cK3Hepro", 6bIJIa COCTaBJIeHa COBMeCTHaSl Mo)),eJIb 

OMCKOM H HOBOCH6HPCKOM 3HeprocHcTeM, comaco

BaHHaSl C O~Y CH6HPH, cMo,ueJIHpOBaHa paC'leTHaH 

aBapHH H 3a,uaHa pa60Ta ,ueMcTBYlOIIIeM aBTOMaTHKlI 

OMCKOM 3HeprocHcTeMbI, a TaK)Ke pa60Ta rrpoeKTH

PyeMoM aBTOMaTHKH ABCH-3, YCTaHaBJIHBaeMOM Ha 

OT3IJ;-4. rIPH pac'lerax rrpHHSlTbI CJIe)),YlOIIIHe )),orry

IIIeHHH: 

1) OMcKaSl 3HeprocHcTeMa 3a)),aeTcSl rrOJIHOCTblO, 

comaCHO cxeMe, rronyqeHHOM H3 P~Y " OMcK3Hepro"; 

2) HOBOCH6HpcKaSl 3HeprocHcTeMa 3a,uaercH no 

yrrpoIIIeHHoM cx eMe (yqHTbIBalOTcSl TOJIbKO KpyrrHble 

rIC, 3JIeKTpOCTaHI.(HH H JIHHHH CBH3H 220, 500 KB) ; 

3) 3a lllHHbI 6eCKOHe'lHOM MOIIIHOCTH B 03C CH

6HPH npHHHMalOTcH llIlIHbI 500 KB rIC 3apSl; 

4) Aqp Y3JIOB OMCKOM 3HeproCHcTeMbI 3a,uaeTcSl 

KaK OTKJIlO'leHHe 'laCTH HarpY3KlI Ha rIC 110 KB (BBH

,uy OTCYTCTBHH ,uaHHbIX no cpH))'epaM 10 KB, OTXO,uSl

IIIIIM OT 3TI1X rIC). 

PaC'leT Bcex pe)KHMOB 3HeprocHcTeMbi rrpoH3

Be,ueH C yqeToM cYIIIecTByIOIIIeM aBTOMaTHKlI OMCKOM 

Ta6JIHlla 1 

nepe-rOKH aKTHBHOU H peaKTHBHoH MOInHOCTH no J1HHHHM 

500 ~ 220 ~ 110 KB 

BJI 
HanplilKeHlfe, 

KB P,MBT Q, MBap 

AKrP3C  I1PTbllllcKali 500 482/475 -98/-152 

MbIHKYJIb - I1PTbllllcKali 220 1119,8 5/67,3 

BarrnxaHoBo - I1PTblIll
CKal! 

220 11 /9,1 -2/92,4 

3 fP3C - T aBpIf4eCKal! 500 32 11316 34/-23 

ABpopa  TaBplf4ecKali 500 -439/-471 129/-74 

TaTapCKal! - OT3U-4 220 -3/63 11-1 2 

TaTapcKali - BaJleplfHO 110 5,8/46 ,3 -8,9/19,2 

CYMMapHbIH neperoK B 
OMCKYJO :meprocHc-
TeMY 

388 ,8/448,2 77 ,9/-229,5 

IT p If M e 4 a H If 1I : 1. l.!lfcnlfTenb - xapaKTepHbIH neTHlfH pelKHM 
2006 r. ; 3HaMeHaTenb - xapaKTepHblH 3liMHHH pe)!(IfM 2007 r. 2. 
AKfP3C - AKcycKali fP3C; 3rP3C - 3KH6acry3CKal! rP3C. 

:, NQ 5 --1 3, NQ 5 33J~[~~~~~~~f0~pHE~~ 
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t, c 30 PHc.4. TOK BJI 246 CBB3H OMCKOH T3U-4 C HOBOCHfill~ 

CKOH 3HeprOCHCTeMOH (xapaKTepHbIH 3HMHHH pe)KHM)
PHC. 2. KOJlefiaHIDI reHepHpyeMoH aKTHBHOH PreA H peaK
THBHOH QreH MOmHOCTH Ha OMCKOH T3U-4 (xapaKTepHblH 
3HMHHH pe)KHM) 

H30JIHpOBaHHOH pa60TbI npH CI1CTeMHOH aBapl1H 

pa60Te aBTOMaTHKH ABCH. 

:meprOCHCTeMbI H 3aKJIa,n:bIBaeMoH ABCH OT3U-4. Pe:JYllbmambl pac1liima a6apuuHblX Pe:JICUMOC 

CB5I3b OMCKOH: H HOBOCH6HPCKOH 3HeprocHcTeM oCY npH OT,n:eJIeHHH TYp60reHepaTopoB OT3U-4 OT 3HC;:

meCTBJUleTC5I no JlHHHH CB5I3H 220 KB BJI 246 OT OM rOCHCTeMbI ,n:JI5I pa60TbI Ha H30JIHpOBaHHYJO HarpY3 --= 

CKOH T3U-4 ,n:o ITC TaTapCKa51 H no JlHHH5IM CB5I3H H c6anaHcHpoBaHHbIH 3HepropaHOH 6 nepuoi) 3UMH 

110 KB OT ITC BanepHHo ,n:o DC TaTapCKa5l, CB5I3b ZO MaKCUMYMa. B pe3YJIbTaTe aBapHHHoro CHH)KeHl!l 

OMCKOH H napHaYJIbCKOH 3HeprocHcTeM - no JIHHHH qaCTOTbI B 3HeprOCHCTeMe B03HHKaeT aCHHXpOHHI:.<:. 

CB5I3H 220 KB OT ITC l1PTbIlIIcKa5l. xo,n: OMCKOH 3HeprOCHCTeMbI OTHOCHTeJIbHO 0 :) 

PaCqeTbI aBapHHHbIX pe)KHMOB OMCKOH 3Hepro CH6HPH no JIHHHH BJI 246 H C-15, C-16 H BJI 2: 
CHCTeMbI npOH3BO,n:HJIHCb C yqfuOM HCCJIe,n:OBaHH5I BJI 225, H OHH OTKJIJOqaJOTC5I aBTOMaTHKoH AJIAP. 


B03MO)KHOCTH BbI,n:eJIeHH5I OT3U-4 Ha napaJIJIeJIb KaK cJle,n:YeT H3 pacqfua, B HaqaJIbHbIH 


HYJO pa60TY C HOBOCH6HPCKOH 3HeprocHcTeMoH. aBapHH, npH aCHHxpoHHOM xo,n:e no BJI 246 (B TC'i. ' 


,lJ;aHHoe peIIIeHHe npH3HaHo HeB03MO)KHbIM, BBI1,n:y HHe 2 ,8 c), Hanp5I)KeHHe Ha IIIHHax 220 KB OT3L
 

OTKJIJOqeHH5I BJI 246 CB5I3H YCTpOi1cTBOM AJ1AP ,n:o KOJIe6JIeTC5I B npe,n:eJIax OT 181 ,n:o 225 KB, Hanpffii:.
 

cpa6aTbIBaHH5I ABCH BO Bcex pe)KI1Max. HHe Ha IIIHHax 110 KB KOJIe6JIeTC5I B npe,n:eJIax OT I 

PaCqeTbI aBapl1HHbIX pe)KHMOB nOKa3aJIH, qTO npl1 ,n:o 120 KB. ITPH 3TOM CYMMapHa51 aKTHBHa51 H pc 

3a,n:aHHbIX HaqaJIbHbIX YCJIOBI151X OMCKa51 T3U-4 B THBHa51 MOmHOCTb TYp60reHepaTopoB OT3U·4 H3 . • 

cJIyqae B03HHKHOBeHH5I paCqfuHOH aBapHI1 Bcer,n:a 6y H51eTC5I B npe,n:eJIax OT 200 ,n:o 460 MBT H OT 195 :: 

,n:eT BbI,n:eJUlTbC5I Ha H30Jll1pOBaHHYJO pa60TY KaK B 420 MBap COOTBeTCTBeHHO (PHC. 2). 

JIeTHHH, TaK H B 3I1MHIDI: nepI10,n:bI. ITo JIHHHH CB5I3H Bo BpeM5I aCHHxpoHHoro pe)KHMa no BJI 246 
BJI 246 OT3U-4 C HOBOCI1611PCKOH 3HeproCI1CTeMOH THBHa5I H peaKTHBHa5I MOmHOCTh no JIHHHH KOJIe6.-: e
B03HHKaeT aCI1HXpOHHbIH XO,n:, 11 OHa Bcer,n:a OTKJIJOqa C5I B npe,n:eJIax OT -200 ,n:o +240 MBT H OT 
eTC5I aBTOMaTI1KOH AJIAP, YCTaHOBJIeHHOH Ha BJI 420 MBap COOTBeTCTBeHHO (PHC. 3). TOK 
246, Ha OMCKOH T3U-4I1JII1 AJ1AP Ha ITC TaTap npH 3TOM B TeqeHHe 2,8 C KOJIe6JleTC5I B npe,n:eJIax 
CKa5l. 0,100,n:0 1, 18 KA (PHC. 4). 

PaCqeTbI npoH3Bo,n:I1JII1Cb ,n:JUI Tl1nHqHbIX pe)Kl1- CHH)KeHHe qaCTOTbI B OMCKOH 
MOB pa60TbI 311Ma - JIeTO OMCKOH 3HeprOCI1CTeMbI, ee npHBo,n:HT K pa60Te NIP, npH 3TOM qaCTOTa B 3Her 

CHCTeMe H Ha IIIHHax 110 H 220 KB OT3U-4 B T 
P, MBT; Q, MBap 	 HHe 5,5 C CHH)KaeTC5I OT Hcxo,n:Horo 3HaqeHH5I 5(, 

,n:o 46,5 fI..l, (co CKOPOCTbJO 0,56 EVc). ABCH-3 

6aThIBaeT no BTOPOH YCTaBKe if::::; 46,5 fI..l" t = 0, 
OTKJIJOqaeT BbIKJIJOqaTeJIH JIHHHH CB5I3H C 3Hepro 

TeMoH 110 KB (C- 7, C-8, C-21, C-22) H 

(fi-17, ,4-18, ,4-19). ITPH 3TOM OT3U-4 BbI,n:eJI51 

Ha H30JlHpOBaHHYJO pa60TY C HarpY3KoH C.H. H r:
KOBbIX JIHHHH 110 - 35 - 6 KB (PHC. 1) H HMeHye

3HepropaHoHoM OT3U-4. 

B pe3YJIbTaTe cpa6aTbIBaHH5I ABCH-3 013_ 
ee ryp60reHepaTopbl BbI,n:eJUlJOTC5I Ha 

HYJO pa60TY C H36bITKOM reHepl1PyeMOH: MOIIIHC 
(3TO 06513aTeJIhHOe yCJIOBHe). ITPH OT,n:eJIeHHJ 

3HeprocHcTeMhI cYMMapHa51 reHepl1PyeMa5I aKTI:'=: 

MOIIJ.HOCTh TYP60reHepaTopoB CHH)KaeTC5I 

201 3. 

500 ,--·--- · -----"----~------~-----~--~-----_, 

400 -· 

300 -· 

200 .. .. f ft·····,.. ··· .. ·············· 

15 

-300 L-__--'-____--'-____---'-____-'-

Puc. 3. nepeTOK aKTHBBOR H peaKTHBHOH MOmuOCTH no BJI 
246 CBB3H CHOBOCHfiHPCKOH 3HeprocHcTeMoH (xapaKTepHbIH 
3HMmtH pe)KHM) 

34 
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- HanpIDKeHWI Ha WHHax 110 KB (1) H 220 KB (.2) 
-~ (xapaKTepHblH 3HMHHH peJKHM) 

·IBT (B COOTBeTCTBHH co CTaTH3MOM perYJI}lTO
30POCTH Typ6HH), a cYMMapHa}l peaKTHBHa}l 

- J MBap. qaCToTa Ha lllHHax 110 H 220 KB 
:J-4 Qepe3 2,5 C ,[(ocmraer 51,8 fu H Qepe3 He

"':'KO 3aTyxaIOIUHx KOJIe6aHHM (B TeqeHHe 15 c) 
:saBJIHBaeTC}l Ha ypoBHe 51,5 fu C MaKCHMaJIb

KOPOCTbIO H3MeHeHH}! qaCTOTbI 2,6 fulc . Ha
~'eHHe Ha lllHHax 110 KB OT3IJ;-4 nOCJIe 3aryxa
.,OJIe6aHHM B Te'-leHHe 15 C YCTaHaBJ1HBaeTC51 Ha 

3!ie 121 KB, Ha IlIHHax 220 KB - 235 KB, MI1HH
"::'Hoe 3Ha'-leHHe Hanp}l)KeHH}! Ha IlIHHax 3PY 
ill COCTaBJ1}leT 105 KB, MaKCHMaJJbHoe - 135 KB, 
UlHHax 3PY 220 KB - 181 H 250 KB COOTBeTCT

- ",0 (PHC. 5). 
iianp51)KeHHe Ha IlIHHax 220 KB TIC TaTapCKa}l B 

pe)KHMe H3MeH51JIOCb OT 200 ,[(0 215 KB npH 
'POHHOM xo,[(e no BJI 246 H BOCCTaHOBHJ10Cb Ha 

3He HOMHHaJIbHOrO 3HaqeHH}l qepe3 4 C OT MO
-ITa aBapHH. 
Pe:JYllbmambl pac'lema a6apUUltblX pe:HCUM06 
• or,[(eJ1eHHH TYP60reHepaTopoB OT3IJ;-4 OT 3Hep

. 1ICTeMbI ,[(JI51 pa60TbI Ha H30J1HpOBaHH)'lO HarpY3KY 
:6aJIaHCHpOBaHHbIM 3HepropaMOH 6 nepuoo llemlte
." UItUMYMa. B pe3YJIbTaTe aBapHMHoro CHH)KeHH}l 
:-rOTbI B 3HeprOCHCTeMe B03HHKaer aCHHxpOHHbIH 
.: OMCKOH 3HeprOCHCTeMbI OTHOCHTeJIbHO 03C 

u, ill , ___'. _-----,
300 1 -- 

30 
t, C 

c.6. HanpIDKeHHlI Ha WUHax 110 KB (1) H 220 KB (.2) 
T3U-4 (xapaKTepHblH JleTHHH pe1KHM) 

P, MBT; Q, MBap 
,---,-

P 
3001 ' 1 ~'C .....H.' ···· ...H.H. . .....H.....C.... 

250' 

0
0 5 10 25 30 

t, c 

PHC. 7. KOJleOalllUl aKTHBHoH PH peaKTHBHOH QMOmHOCTH 
Ha OT3U-4 (xapaKTepHbIR JleTHHH peJKHM) 

CH6HPH no JIHHHH BJI 246 H C-i5, C-i6 H BJI 224, 
BJI 225, H OHH OTKmOqaIOTC}l AJIAP. 

TIPH aBapHillioM CHH)KeHHH qaCTOTbI B :meprocHc
TeMe B JIerHHM nepHO,!l qaCTOTa Ha lllHHax 110 KB 
OT3D:-4 CHH)KaerC}l OT HOMHHaJIbHOro 3HaqeHH}! 
50 fu ,[(0 45,7 fu, npH 3TOM Hanp51)KeHHe Ha IlIHHax 
110 KB OT3IJ;-4 CHH)KaerC}l OT 122 ,[(0 100 KB 
(PHC. 6) . Typ60arperaTbI OT3IJ;-4 B 3TOM pe)KHMe 
nbITaIOTC}l J1HKBH,[(HpoBaTb B03HHKlllHM B 3HeprOCHC
TeMe ,[(eqmUHT MOIlJ,HOCTH, npH 3TOM Ha6mo'[(aIOTC}l 
K0J1e6aHH}! aKTHBHOM H peaKTHBHoM MOIlJ,HOCTH TYP
60reHepaTopoB OT3IJ;-4. TIocJIe OTKJ1IOQeHH}l YCT
POi1cTBOM AJIAP JIHHHH BJI 246 H 3aTyxaHH}! nepe
XO,[(Horo npouecca (PHC. 7) CYMMapHa}l aKTHBHa}l 
MOIlJ,HOCTb TYp60reHepaTopoB OT3IJ;-4 YCTaHaBJIH
BaeTC}l. 

ABapHHHoe CHH)KeHHe QaCTOTbI B OMCKOM 3Hep
rocHcreMe npI1BO,[(HT K pa60Te Al£P, qaCTOTa B 3Hep
rocHcTeMe H Ha lliHHax 110 H 220 KB OT3IJ;-4 B Te
qeHHe 3,0 C CHH)KaeTC51 OT HCXO,[(Horo 3HaqeHH}! 
50 fU ,[(0 45 ,7 fu (c MaKCHMaJIbHOH CKOPOCTbfO 
2,4 fulc) (PHC. 8). ABCH-3 cpa6aTblBaer no TperbeM 

YCTaBKe (f::; 47 fu, djldt > 1,5 rulc, t = 0,1 c) H OT
KJIIOqaeT BblKJIIOqaTeJIH JIHHHM CB}l3H C 3HeprOCHCTe
MOM 110 KB (C-7, C-8, C-2i , C-22) H 220 KB (1(-17, 
JI,-i8, JI,-i9). TIPH 3TOM OT3IJ;-4 Bbl,[(eJI51erC}l Ha H30

51 
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.
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25 30 
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PHc.8. qacToTa HanpIDKeHHlI Ha CHCTeMe WHH 110 KB npH 
pa3BHTHH aBapHH H paooTe ABCH-3: 
1- xapaKTepHbIHneTHIfH pelKHM; 2 - xapaKTepHblH 3HMHHM pelKHM 
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(B COOTBeTCTBHH co CTaTH3MOM peryJUlTOpOB CKOpO OTKnIOqaeMble nHHHH 11 rrop5!.uoK HX OTKnIOqeHH5! co

CTH Typ6rrn), cYMMapHa5! peaKTHBHa5! - ,lI.0 65 MBap rnaCOBbIBalOTC5! C 3aKa3ql1KOM). TIepeXO,lI. B pe)!(Jr! 

(pHc.7). O)!(H,lI.aHH5! YCTpOHCTBa ABCH-3 rrpOHCXO,lI.HT rrpH y 
B pe3ynbTaTe pa60Tbi ABCH-3 qaCTOTa Ha lllH TOHqHBOM YBenHqeHHH qaCTOTbI Harrp5!)!(eHH5! Ha KOF 

Hax 110 H 220 KB OT3IJ:-4 qepe3 3 C ,lI.OCTHraeT rponHpyeMbIx CHCTeMax lllHH Bblille 49,8 fl.l,; 

51,5 fl.l, H '1epe3 HeCKonbKO 3aT)'xaIOllJ,HX Kone6aHHH opraH He6anaHca MOmHOCTI1, Be.n:ymHH rrOCT05!E' 

(B TeqeHHe 15 c) YCTaHaBJUmaeTC5! Ha ypoBHe 51 fl.l" HbIH MOHHTopHHr 3HaqeHHH reHepHpyeMoH 11 rrOTp -

MaKCHMaJJbHa5! CKOPOCTb H3MeHeHH5! qaCTOTbJ COCTaB JUleMOH MOmHOCTH no Ka)!(,lI.OMY rrpHcoe.uHHeHHIO. 1. 
n5!eT 2,6 fWc. Hanp5!)!(eHHe Ha lllHHax 110 H 220 KB 3THM ,lI.aHHbIM rrpOH3BO,lI.HTC5! paC<fer OTKnIOqaeMC 

OT3IJ:-4 nocne 3aryxaHH5! Kone6aHHH B Te'leHHe 15 C HarpY3KH nocne Cpa6aTbIBaHH5! ABCH-3. B 06Ill 

YCTaHaBmmaeTC5! Ha ypoBHe 122 H 238 KB, Ha lllHHax BH,lI.e aKTHBHa5! MOmHOCTb TynHKoBoH HarpY3 
3PY 110 KB - 102 KB (MaKcHMaJJbHoe 3HaqeHHe T3IJ:, KOTOpa5! rrO,lI.ne)!(HT OTKnIOqeHHIO, BblqHCJUleT~ 
140 KB), a Ha lllHHax 3PY 220 ill - 182 (270) ill. cne.uYlOmHM 06Pa30M: 

HanpIDKeHHe Ha llHIHax 220 ill TIC TaTapCKa5! B 


3TOM pe)!(HMe H3MeH5!eTC5! OT 100 ,lI.0 140 KB npH 6P == 'iPr -'iP (1+ 1HOM - 11 K ) 

0TKJ1 105 Hr.CH 1 pf ' aCHHxpoHHOM XO,lI.e no BJI 246 H BOCCTaHaBnHBaeTC5! , HOM 


Ha ypoBHe HOMHHanbHoro 3HaqeHH5! qepe3 9 C OT MO


MeHTa asapHH. r,lI.e 'LPr - cyMMapHa5! aKTI1BHa5! MOllJ,HOCTb, Bblpa 


Cpa6aTbIBaIOT cne.D:)'lOllJ,He H3MepHTenbHble (BbI- TbIBaeMa5! T)'p60reHepaTopaMH T3IJ: .uo aBap 

5!Bn5!lOllJ,He) opraHbI rrpOTHBoaBapHHHoH aBTOMaTHKH 'LPHr.CH - CYMMapHa5! aKTHBHa5! MOllJ,HOCTb, rroTp e(

ABCH-3 3HeprOY3na OT3IJ:-4: JUleMa5! T3IJ: Ha C.H. 11 nHTaHHe T)'rrHKOBblX Harp) 

opraH KOHTPOJUl pa60TbI CTaHl.l,HH, BbI6HpaIOmHH .uo aBapl1l1;.fl - qaCTOTa Harrp5!)!(eHH5! Ha llIHHax T3~ 

O,lI.HH H3 B03MO)l(}lbIX BapHaHTOB BbI,lI.eneHH5! CTaHl.l,HH Kpf - K03CPCPHl.l,HeHT perynHpyIOmero 3cpcpe. 

aBTOMaTHKOH, orrpe,lI.eJUleT BBe,lI.eHHbIe B pa60T)' T)'P- HarpY3KH. 

60reHepaTopbI, CHCTeMHbIe nHHHH H nHHHH, CB5!3bI YcrpoHcTBO ABCH-3 HerrpepbIBHO 

BaIOllJ,He CTaHl.l,HlO C 3HeprocHcTeMoH COCe,lI.Hero pe MOmHOCTb Ka)!(,lI.OrO rrpHcoe.uHHeHH5!, 

mOHa (npH cpaKTe HanHqH5! TaKOBbIX: ,lI.JUl OT3IJ:-4 - MOllJ,HOCTb reHepaTopoB, cYMMapHYIO rrorpe6JUle.. 

3TO BJI 246 CB5!3H OMCKOH H HOBOCH6HpCKOH 3Hep MOmHOCTb HarpY3KH C.H. OT3IJ:-4, HarpY3KY T)'Ill 

rOCHCTeM); BbiX nHHHH 6 - 35 - 11 0 ill, onpe,lI.en5!er H36b: 

opraH KOHTPOJUl rrpHcoe,lI.HHeHHH, BbI5!BJUlIOmHli HnH .ueCPHl.l,HT aKTHBHOH MOmHOCTH B OT,lI.en5!eMO. 


pa60T)' Bcex CHCTeMHhIX miliHH H rpaHccpopMaTopoB OMcKoH 3HeprocHcTeMbI 3HeproY3ne ,lI.0 pa3,lI.eJIe-:. 


Ha HHX, 3arrpeT ATIB nHHHH H CHrHaJJH3al.l,HH HX co OT3IJ:-4 C JIHHl15!MH 110 H 220 KB OMCKOro 3He:


CT05!HHH BKJ1lOqeHO - BblKJ1lO'IeHO. Pa60Ta ABCH-3 pemoHa. YCTpoHcTBo ABCH-3 nOCT05!HHO 


B03MO)l(}la TOnbKO rrpH rrOJJY'leHHH CHrHana 0 ,lI.OCTOBep nHpyer HarrpaBneHHe neperoKoB MOllJ,HOCTH rro 


HOM OTKnIOqeHHI1 Bcex CI1CTeMHbIX JJHHHll pemOHa; COe,lI.HHeHH5!M IIIHH 110 H 220 KB OT3IJ:-4, qaCT 


qaCTOTHbIH opraH, ocymeCTBJUlIOllJ,I1H B pe)!(HMe HarrpIDKeHH5! CHCTeM llIHH CTaHl.l,I1H H CKOPOCTb ee 

peaJJbHoro BpeMeHI1 MOHHTopHHr qaCTOTbI Harrp5!)!(e MeHeHl15!. 


HH5! lllHH CTaHl.l,HH. qacToTHbIe pearl1pYIOllJ,He opra Ha Pl1c. 8 rrpHBe,lI.eHO paCqeTHOe H3MeHeHHe 


HbI HMeIOT YCTaBKH cpa6aThIBaHH5! rro CHl1)!(eHHIO TOTbl B 3HMHHH H neTHI1H rrepHO,lI.bI npH 


qaCTOTbI Harrp5!)!(eHH5!, a TaK)!(e CKOPOCTH 3TOro H3Me aBapHH, BbI3BaHHoH ,lI.ecpm . .(HToM reHepal.l,HH H3-32 


HeHH5!. qacToTHbIH opraH TaK)!(e 3a,lI.eHCTBOBaH B aHa TepH CB5!3eH C 3HeprocHcTeMoH. BbI6paHbI H Y'I-=-e

nH3e 3HaqeHH5! qaCTOThI nocne rrpOBe,lI.eHI15! He06xo Bce YCTaBKH, rro KOTOPbIM Cpa6aTbIBaer ABCH-3 


,lI.HMblX OTKJ1lOqeHHH B BbI,lI.eneHHOM 3HeprOY3ne C l.l,e OCHOBe rrpl1Be.ueHHbIX paCqerOB. 


nbIO BbIT5!rHBaHH5! qaCTOTbI 60nee 49,8 fl.l, (BepxHHH OT3IJ:-4 C pa60ToH Ha c6anaHcHpoBaHHbrn 3H 


rrpe,lI.en qaCTOTbI orrpe,lI.en5!eTC5! CTaTHqeCKHMH xapaK paHoH YCTPOHCTBOM ABCH-3 rrpoHcxo.uHT KOP 


TepHCTHKaMH Typ60reHepaTopoB, YCTaHOBneHHhlX Ha HO, H He06xo,lI.HMOe ,lI.OCTl1)!(eHHe H36bITKa 


T3IJ:). ,ll,anee cpa6aTbIBaeT CHfHaJJH3al.l,H5! B YCTaHO pyeMoH MOllJ,HOCTH rrpOHCXO,lI.HT 3a KopoTKHH n 


BHBllleMC5! pe)!(HMe 0 cTa6HnbHoM HaXO)!(,lI.eHHH qac )!(YTOK BpeMeHH (oTBeqaeT BceM pe)!(HMHbIM Tp 


TOTbI B ,lI.OrrYCTHMbIX rrpe,lI.enax 11 BbI,lI.aerC5! KOMaH,lI.a B HH5!M, rrpe,lI.'b5!BJI5!eMbIM K rrO,lI.06HbIM YCTpoHcT5 


TerrnOBYlO qaCTb ABCH-T ,lI.n5! 6anaHcHpoBKH rro BbI ,ll,OCTHfHYTbIH H36bITOK reHepHpyeMoH 


pa6aTbIBaeMoH 11 rroTpe6n5!eMoH rrapoBoH MOllJ,HOCTH npHBo.uI1T K rrOBbIIIleHHIO qaCTOTbl Ha ,lI.orryCTI 


B TerrnOTeXHHqeCKOH qaCTH CTaHl.l,HH, TaK KaK ,lI.JUl co- BenHqHHY [2] H YCTpaH5!eTC5! pa60ToH peryJUl 


36 2013 

JU!pOBaHHYIO pa60T)' C HarpY3KoH C.H. H T)'nHKOBbIX 

nHHHH 110 - 35 - 6 KB. 
B pe3ynbTaTe pa60TbI ABCH-3 OT3IJ:-4 ee T)'P

60reHepaTopbI BbIAeJUlIOTC5! Ha H30JJJfpOBaR.H)'1O pa

601)' C 1136blTKOM MOIl.{HOCTH. IIpH OT,aeJIeHHH OT 

3HeprocHcTeMbJ cYMMapHa5! aKTHBHa5! MOllJ,HOCTb 

XpaHeHH5! 3Hepr06anaHca Y3na He06xo,lI.l1M0 TaK)!(~ 
npHBeCTH B COOTBeTCTBHe pacxo,lI. rrapa C Bblpa60TKo 

Ha KOTnax. Ecnl1 qaCTOTa B 3HeprOY3ne MeHbIll ::' 

49,8 Ta, TO aBTDMaTHxa BhlJl,Oer YllPOBJIJllOllJHe B03

,aeHCTBHfl H8 /l.8JIbHeHILHCe OTKJIfO<feHfffl T)'IlHKOBbIX 

nHHHH Ha pacqerHYJO BenHqHHY, 'ITO 06eCrreqHBaer 

http:rrpOHCXO,lI.HT
http:rrpe,lI.en
http:rrepHO,lI.bI
http:aBapl1l1;.fl
http:rrpOHCXO,lI.HT
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3, N; :' 

;:::w (npHBO,lJ;HTCR K HOMHHaJIY 50 fu), BMeCTe C 
;:-:ynaeT B pa60ry ABCH-T, npOBO,lJ;R 6aJIaHCH

• 	no BbIpa6aTbIBaeMoMY H nOTpe6nReMoMY rrapy 
-vreXHH'IeCKOM'IaCTH. 
:TpOMCTBO ABCH-3 aHaJIH3HpyeT aHaJIoroBbIe 
.:hI TT H TH ryp60reHepaTopoB, TCH H TpaHc
::!TOPOB CBR3H, aBToTpaHccpopMaTopoB, nHHI1M 

-

-

-
: ~ 

-

~ 5 - 110 - 220 KB , IlIHH 3PY (3aKpblTbIX PY). 
~ Ha BXO,lJ; ycrpoMCTBa ABCH-3 nocrynalOT 

,?C'THbIe CI1rHaJIbl 0 nOnO)l(eHHH BbIKnlO'IaTeneM 
; eHepaTopoB, TCH H TpaHccpopMaTopoB CBR3H, 
~HccpopMaTopoB, nHHHH 6 35 

220 KB. YCrpOMCTBO ABCH-3 Be,lJ;er 06pa60T
TOKOB H Hanpjl)l(eHHM, KOHTPOJIHPYR npH 3TOM 

,. ilcOe,lJ;HHeHHM 6, 35, 110 H 220 KB 3HepropaM
JT3~-4. 
- ,:m ftIeCKHH KOHTponnep 06pa6aTbIBaeT nony

:-'10 HHcpopMaUHIO 06 3Heproy3ne ynpaBneHI1R H 
,,-'TBeTCTBHH C aJIrOpHTMaMH ABCH-3 CPOPMHPY
~e3 6nOKll BbIXO,lJ;HbIX pene ynpaBAAIOlll.He B03

:-:-BHR Ha OTKnIO'IeHHe BblKnIOQaTeneM CllCTeMHblX 
- 110 11 220 KB C 3anpeToM AIIB, a TaK)I(e Ha 

:::-oqeHHe BblKnlO'IaTeneH TynHKOBbIX nHHHH Ha
K 110, 35 H 6 KB no Mepe He06xo,lJ;HMOCTI1. 

:>eiKllM neTHero MHHHMYMa 2006 r . xapaKTep113Y
a60ToM Tpex ryp60reHepaTopoB Tr-4, Tr-6 H 

. -. CYMMapHaR MOIUHOCTb CTaHUHl1 PLIT COCTaBAA
. ~9 MBT. ITo CI1CTeMHOH miHHll 246 CB5I3I1 C Ho

. .. OHpCKOH 3HeprOCl1CTeMOH nepeTOK COCTaBn5IeT 
. ":6 MBT, no ,lJ;BYM Cl1CTeMHbIM nHHH5IM OMCKOM 
~roCl1CTeMblp-18 11,17-19 - 42,7 MBT; no CI1CTeM

! nHHIl5IM ,17-17, C-8, C-7, C-2l 11 C-22 
.63 MBT. HarpY3Ka Tynl1KOBbIX JIHHHH OT 

:J~-4 11 MOIUHOCTb C.H. PLIfr.CH= 113,43 MBT 
-.1. 2). 
flPH nOTepe CB5I3H OMCKOH :meprOCI1CTeMbI 11 

3C HaQl1HaeTCR pa3BHTHe aBapI1I1 (3TO C06blTI1e 6y
C'lHTaTb TO'IKOH OTC'IeTa, T.e. BpeMeHeM 0,0 c). 

. t'~ 3 1,0 C 113-3a CHH)I(eHl15I 'IaCTOTbl 11 B03HHKHOBe
~ aCl1HXpOHHoro XO,lJ;a cpa6aTbIBalOT YCTpOMCTBa 

_-:..-\P nI1HHH 110 - 220 KB CB5I311 OMCKOH 3Hepro
:leMbI CCOCeAHl1Ml1 per110HaMl1 . OTKnIO'IeHHe CI1C

bIX CB5I3eH 110 - 220 KB npO,lJ;OJDKaeTC5I ,lJ;0 MO
;:;rra BpeMeHH 0,52 c, npH 3TOM OTKnIO'IaeTCR 11 nH

246 CB5I3I1 HOBOCI16wpCKOM 3HeprOCI1CTeMbI H 
-3~-4. qepe3 3,75 C cpa6aTbIBaeT ABCH no yc
'3Ke : f~ 47 fu, dfldt > 1,5 fulc, t = 0,1 c, 11 B COOT
C'TCTBl1H C 3a,lJ;aHHbIM aJIrOpl1TMOM pa60TbI YCrpOM

."33 OTKnlO'IaIOTCR BblKnIO'IaTenI1 nl1Hl1M CBR311 C 
~eprOCl1CTeMOM 110 KB (C-7, C-8, C-21, C-22) 11 
~O KB ([(-17, ,17-18, ,17-19). ITP113TOM OT3~-4 BbI,lJ;e
- eTC5I Ha I130nHpoBaHHYIO pa60ry CHarpY3KoM C.H. H 

-::·llliKOBbIX nHHHM 110 - 35 - 6 KB. OTKnIO'IeHI1R ry
(OBbIX .JII11II1M He rpe6YeTCR, TaK KaK PLIT > PLIfr.CH B 
~eneHHOM Y3ne OT3~-4 (AHC6aJIaHC no pe~, 
~n:rneCTBYIOIUeMY asapI1H, 149 II 113,43 MBT COCTaB
~er 35,53 MBT B cropoHY npeBbmreHllR reHepaUI1H). 

Pe)l(HM 3HMHero MaKcHMYMa 2007 r. xapaKTepH3Y
!'TC5I 60nbllIeM reHepaUHeM Ha CTaHUHH H 60nbllIHM 

nOTpe6neHlleM B CHCTeMe B COOTBeTCTBHI1 C 3I1MHHM 
rpacpHKoM HarpY3KH. B pa60Te HaXO,lJ;5ITC5I TUlTb ryp
60reHepaTopoB: Tr-4, Tr-5, Tr-6, Tr- 7, Tr-9 . 06
IUaR reHepHpyeMa5I MOIUHOCTb COCTaBn5IeT 251 MBT, 
npHToK no nHHI1RM 246 H ,17-19 - 94,96 MBT. MOIU
HOCTb, OTXO,lJ;5Illl.a5I OT OT3~-4 no CHCTeMHbIM JIllHI1
5IM ,17-17, ,17-18, C-7, C-8, C-2l, C-22, COCTaBn5IeT 
216,33 MBT, Harpy3Ka TynHKOBbIX JIHHHH OT 
OT3~-4 H HarpY3Ka C.H. - 129,63 MBT (Ta6n. 3). 

I1PH nOTepe CB5I3H OMCKOM 3HeprOCHCTeMbl H 
03C Ha'IHHaeTCR pa3BHTHe aBapllH (3TO C06blTI1e 6y
,lJ;eM C'IHTaTb TO'IKOH OTC'IeTa, T.e. BpeMeHeM 0,0 c). 
Qepe3 0,49 C H3-3a CHH)I(eHH5I 'IaCTOTbl H B03HHKHO
BeHI1R aCHHxpOHHoro xO,lJ;a cpa6aTblBalOT YCTpoMcTBa 
AJIAP nI1HHH 110 - 220 KB CB5I3H OMCKOM 3Hepro
CI1CTeMbl C 3HeprocHCTeMaMI1 COCe,lJ;HllX perHoHoB. 
OTKnIO'IeHHe cBR3eM npo,lJ;On)l(aeTC5I ,lJ;0 MOMeHTa Bpe
MeHH 0,89 C (npI1 3TOM OTKnIO'IaeTCR H nHHI1R 246 
CB5I3I1 OT3~-4 C CI1CTeMOM HOBOCI16I1pCKa). B MO
MeHT BpeMeHH 8,55 C cpa6aTbIBalOT ABCH no YCTaB
Ke: f ~ 46,5 fu, t = 0,5 c, 11 OTKnIO'IaIOTCR BbIKnIO'Ia
TenH nHHHM CB5I3H C 3HeprocHcTeMoM 110 KB (C- 7, 
C-8, C-2l, C-22) 11 220 KB ([(-17, ,17-18, ,17-19). OM
CKa5I T3~-4 BbI,lJ;eAAeTC5I Ha 1130JIHpOBaHHYIO pa60ry 
C HarpY3KoH C.H. H TynHKoBbIX nI1HHM 110 - 35 
6 KB . OTKnlOQeHHR rynl1KOBbIX nI1HllH He Tpe6YeTc5I, 
TaK KaK PLTr > PLFIT, CH B Bbl,lJ;eneHHOM Y3ne OT3~-4 
(,lJ;Hc6aJIaHC no pe)l(IlMY, npe,lJ;llIecTBYIOIUeMY aBapHH, 
251 H 129,63 MBT COCTaBJIReT 121,37 MBT B CTOPO
Hy npeBbIllIeHI1R reHepaUHH). feHepaTop Tr-8 BBO
,lJ;IlTC5I B pa60TY ,lJ;I1cneT'IepOM CTaHUHH no YCMoTpe
HHIO B 3aBHCHMOCTI1 OT 6aJIaHCa pa60Thl 3HeprOCHC
TeMbl B HOPMaJIbHOM pe)l(HMe. 

CHcTeMoM ABCH-3 npe,lJ;ycMOTpeHo B03MO)l(HOe 
,lJ;aJIbHeHllIee pa3BHTHe CTaHUHH II BKnIO'IeHHe ,lJ;onon
HHTenbHblX npHCOe,lJ;HHeHHH B aJIrOpllTM pa60TbI, a 

Ta6J1Hua 2 

llapaMeTpbl pa60Tbl OT3Q 4 (xapaKTepHblH JIeTH"H 
pelKUM) 

3neMelfT P, MBT Q, MBap ITpHMe'lalfHe i 

rr·4 45 14,8 -

rr·5 BbIBe}leH -

rr-6 57 26,8 -

rr- 7 47 18,5 -

rr-8 BbIBMeH -

rr-9 BbIBe}leH -

CYMMapHaJi no Tr 149 60,1 -

CHCTeMHhle JIHHHH 
246, /{-i8, /{-i9 

75,06 38,1 IlepeToK B 
CTOPOHY 
OT3lH 

CHCTeMHhle JIHHHH 
/{-i 7, C-8, C-7, 
C-2i, C-22 

110,66 29,31 IlepeToK OT 
OT3IJ.-4 

CYMMapHalr Ha
rpY3Ka TynHKoBbIX 
npHCOe}lHHeHHH 
OT3IJ.-4 

11 3,4 68,88 TynHKoBble 
JIHHIDl 110 

35  6 KB 

: )13, NQ5 37J~~~~~~~HM~HE~~ 
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I1MeHHO BBe,UeHHe B CTpOH 6JIOKa TT-J if BBO,U HOBblX 

JII1HHH. 

Ha paCCMOTpeHHhIX npHMepaX nOKa3aHO, 'ITO BhI

,UeJIeHl1e OT3I(-4 B H30JIHpOBaHHhIH :meprOY3eJI 

npOHCXO,UHT C npeBhIIIIeHHeM Bhlpa60TKH Ha,U no

Tpe6JIeHHeM. O,UHaKO B03MO)KHhl cHryaIJ;l1l1, KOr,Ua B 

pa60Te 6y,UeT HaXO,UHThCSI MeHhlllee 'II1CJIO ryp60re

HepaTOpOB 11 IIP0I130H,Uer OT,UeJIeHl1e CTaHIJ;1111 C ,Ue

<p11I..(I1TOM reHepl1pyeMoH MOII..(HOCTI1. Tor,Ua ,UJISI "BhI

TSlrI1BaHI1S1" 'IaCTOThI ,UO HOMHHaJIa 6Y,UYT IIp0I13Be,Ue

HhI OTKJIIO'IeHHSI rynHKoBhIX JIHHI1H (B cJIY'Iae, KOma 

PLIT> PLIlr.cH) Ha 3a.uaHHYIO BeJII1QI1HY ,Ue <pI1IJ;I1Ta. 

)J,aHHhle ynpaBJISlIOlI..(l1e B03.ueHCTBHSI Qllpe.ueJISlIOTCSI 

BHYTpeHHI1M aJIroPI1TMOM ABCH-3 11 .ueHcTBYIOT Ha 

OTKJIIO'IeHl1e He06xo.uI1MOrO 'Il1CJIa npl1Coe,UI1HeHI1H 

[JII1HI1H C-9, C-J 0, C-J5 (lloKa B pe3epBe), C-J6 (noKa 

B pe3epBe), C-45, C-46, a TaK)Ke HarpY3KI1 rpy 6 KB 
11 3PY 35 KB)]. Pe)KHM pa60Tbl CTaHIJ;1111 C reHepaIJ;l1

eH MeHhllle, 'IeM nOTpe6JISleMaSl MOIIIHOCTh no.u

KJIIO'IeHHhIX K OT3I(-4 rylll1KOBhlX JII1HI1H Harpy3KI1, 

B03MO)KeH JIeTOM, Koma 3a.ueHcTBoBaHhl O.uI1H-.uBa 

ryp60reHepaTopa. 

I1pH'IHHaMI1 TaKoH HH3KOH reHepaIJ;1111 MOryT 

6hITh MaJIOe nOTpe6JIeHI1e TellJIOBOH MOIIIHOCTI1 (I1JII1 

Bo06IIIe OTCYTCTBl1e TaKoro IIOTpe6JIeHHSI), peMoHT 

HJIH peKoHcTpYKIJ;HSI nepBH'IHoro 060py.uoBaHHSI, a 

TaK)Ke pSl.u .upyrl1x. OTKJIIO'IeHI1S1 npoH3Bo.uSlTCSI .uo 

Tex 1I0P, nOKa 'IaCTOTa He IIpeBhICHT YCTaBKY B 

49,8 rIJ;, TOJIhKO Tor.ua BcryllaeT B CBOIO pa60ry 

ABCH-T; BepxHHH )Ke npe.ueJI 'IaCTOThl B BhI.ueJIeH

HOM :meproy3JIe ollpe.ueJISleTCSI CTaTl1'IeCKOH xapaKTe

PI1CTI1KOH reHepaTopOB CTaHIJ;I1H. 

PaC'IeThI 6aJIaHCOB aKTHBHOH MOIIIHOCTI1 Be.uyTCSI 

I1CXOM 113 nepeTOKOB MOlI..(HOCTI1 110 rrpI1Coe,UI1HeHH

SlM, IIpe.ullleCTBYIOIIII1X HacryllJIeHI1IO aBapl1l1, 'ITO 

Ta6 JI Hua 3 

napaMeTpbl pafioTbl OT3r.t;-4 (xapaKTepHbI.H 3HMH1fH pe
)KHM) . 

MOIUHOCTb 
3JleMeHT IlpHMeqaHHe 

P,MBT Q,MBap 

TT-4 34 39,4 -

TT-5 48,0 40,5 -

TT-6 56,5 57,8 -

TT-7 56,5 61,9 -

TT-8 BbIBe,AeH -

TT-9 56,0 74,0 -

Cj'MMapHaJI no Tr 251 ,0 273,62 -

CHcTeMHble JIHHHH 94,96 20,8 I1epeTOK B 
246,1(-19 CTOPOHY 

OT3U-4 

CHcTeMHble JIHHHH 216,33 239,58 I1epeTOK OT 
1(-17,1(-18, C-7, OT3U-4 
C-8, C-21, C-22 

CYMMapHaJI Ha 129,63 54,84 TynHKoBble 
rpY3Ka TynHKoBbIX JIHHHH 
npHCOe,AHHeHHH 110  35
OT3U-4 6KB 

Ba)KHO .uJISI CKopeHlliero .uoCTI1)KeHIDI 6aJIaHCa MOIr

HOCTI1 H cTa6HJI113aIJ;1111 'IaCTOThl B BhI.ueJIeHHOM y~-:_ 

B 3a.uaHHoM .ul1alla30He .uOrryCTI1MhIX OTKJIOHeHI1H. 

B aJIropl1TMe .ueifcTBHSI ABCH-3 rrpe,UycMoTpe 

B03MO)KHOCTh 113MeHeHHSI O'Iepe,UHOCTI1 OTKJIIO'IeHY. 

rylll1KOBhlX HarpY30K, a TaK)Ke B03MO)KHOCTh BhIBO=_ 

OT.ueJIhHhIX n0311IJ;I1H 113 :noro nepe'IHSI. O'Iepe.uHO .' 

11 BhIBO.u OT.ueJIhHhIX n0311IJ;I1H MOryT 6hITb 113MeHe 

onepaTopOM CTaHIJ;1111 I1JII1 OllepaTI1BHbIM lIepCOHaJI 

'Iepe3 nepe'IeHh 3a.ueHCTBOBaHHhIX 11 BhIBe,UeHHl:L 

IIpI1Coe.uI1HeHI1H. 

)J,aHHhIH aJIropl1TM peaJIH30BhIBaeTCSI Ha 6 

llIKa<poB npOTI1Boasapl1HHOH aBTOMaTHKH 11 TepMHH:

JIa cepl1l1 3KPA 200, KOTOPhIH Be.ueT rrpOTOKOJI CO~ · 

TI1H H no 3allpocy lIepe.uaer HX 'Iepe3 KaHaJIbI CBF.3 

Ha lIepCOHaJIhHhIH KOMllhIOTep. )J,JISI Ka)K,Uoro CO 

THSI 3anl1ChIBaIOTCSI .uaTa, BpeMSI, OCHOBHhle napa. fe-
phI pe)KI1Ma 11 ClleQI1<pH'IeCKaSl I1H<popMaIJ;I1S1, COL-

BeTCTByIOIIIaSl 3TOMY C06hITHIO. Be,UeTCSI lIepe.]c.

.uaHHhIX 0 COCTOSlHHI1 pa60ThI aBTOMaTHKH Ha ru: 
T3I( B P)J,Y pemOHa. 

BcSI ABCH-3 caMa 110 ce6e He HBJISleTCSI.uO _ 

TO'IHOH )J.JISI 6aJIaHCHpOBKI1 11 HOPMaJIhHOH 

T3I( npl1 CI1CTeMHhIX aBapHSlx. DOJIhlllYIO CJIO)KH 

pa60ThI Ha C6aJIaHCI1poBaHHYIO HarpY3KY npe.ucr 

JISleT pa60Ta C KOTeJIbHhIM 060py.uoBaHHeM, HaHM 

MaHeBpeHHoH 'IaCTbIO TenJIOMeXaHH'IeCKoro 

.uOBaHHSI. l1MeHHo ABCH-T 11 npe.uHa3Ha'ieHa 

3THX IJ;eJIeH. 

AHaJIOrl1'IHO .uHc6aJIaHcy, 

3JIeKTpH'IeCKOH 'IaCTI1 no aKTHBHOH 11 

MOlI..(HOCTI1, B03HI1KaeT IIpl1 Bhl.ueJIeHHH CTaHIJ;HI1 

6aJIaHC 110 Bblpa6aThIBaeMoH 11 1I0Tpe6JISleMOH II 

BOH MOlI..(HOCTI1, KOTOPhIH YCTpaHSleTCSI TenJIOTe. 

'IeCKOH aBTOMaTHKOH ABCH-T. 
'IaCTh aBTOMaTHKI1 ABCH HHTerpHpoBaHa B COB~Ie
HyIO pa60ry c ABCH-3 (PHC. 9). l1MeHHo 3TO C 

TaHHe 11 1I03BOAAeT ,U06HThCSI )KeJIaeMOrO pe3YJIb

npH aBTOHOMHOH pa60Te CTaHIJ;HI1. 

TenJIOTeXHl1'IeCKaSl 'IaCTb Be.uer aHaJII13 

KOTJIOB, KaK 3a.ueHcTBoBaHHblx, TaK H rOTOBhIX K -: 

KY, YtIHTbIBaeT B CBOI1X aJIr0pHTMaX HOMI1HaJIh

peaJIbHyIO 3arpY3KH KOTJIOB B I1X 

.ul1aIIa30HaX, BH.uhl TOllJIHBa 11 ero napaMeTpbl ( B'

'IaSl B03MO)KHble 113MeHeHHSI napaMeTpoB o.uHoro 

TOnJII1Ba), onpe.ueJISleT lIoTpe6HocTb B nape ryp6 

Be.ueT BBO.u / BhIBO.u HOBbIX MOlI..(HOCTeH. <l>113H'Ie

3JIeKTpOTeXHI1'IeCKaSl 11 TenJIOTeXHHtIeCKaSl 

ABCH pa3.ueJIeHhl Ha pa3Hhle YCTpoHcTBa, 

nepBaSl 'IaCTh SlBJISleT C060H no CBoeH CyTH YCT 

BO TIA, ynpaBJISlIOIIIee pe)Kl1MOM 3HepropaHOHa 

Bhl.ueJIeHI1H CTaHIJ;I1H, a .upyraSl -

TOp TeIIJIOTeXJllilleCKoro 060py.uOBaHHSl IIpH Bbme:: 

CTaHIIIDl, KOTOpM pa60TaeT ropa3.uo MeMeHHee H [i

BepllleHHo .upyrnM aJIropHTMaM yrrpaBJIeHHSl ( 

HHSI TeXHOJIOrHt:{eCKHMH rrpoIJ;eccaMH CTaHIIIDl). 

o clloc06e opraHH3aIJ;I1H TenJIOTeXHl1'IeCKOll 

TH ABCH-T, He06xo.uHMOCTH ee npl1MeHe 
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n H ee B3aHMOiJ.euCTBHe C 3J1eKTPlf'leCKHM H TenJlOTeXHH
o6oPYiJ.OBaHHeM CTaHUHH 

Imax CPYHKUI10HI1POBaHIHI 6y)]'eT paCCKa3aHO B 

_ e.ThHoH CTaTbe. 

SOAbl 

l . llpe)]'JlO:>KeH cIloc06 OpraHI13aUI111 nOBblweHIUI 

~eCTI1 TenJlOBbIX CTaHU.I1H C nOnepeqHbIM.I1 CB5!

.m no napy, r)],e B 60JlbWl1HCTBe CJl~aeB Ha cero

_ ::aJIIHI1H )],eHb no)]'06Ha5! aBTOMaTI1Ka He YCTaHaBJlI1

1aCb BBI1)],y HeB03MO:>KHOCTI1 np.l1MeHeHI15! BbI)J,eJle

reHepaTopHoro 6JlOKa. 

2. 	 llOKa3aHbl OCHOBHbIe np.l1HUl1nbI BbI)J,eJleH.I15! 

H UI1I1, )],Jl5! paCqerOB C03)],aHa MaTeMaTI1QeCKa5! MO

_-=.Th OMCKOH 11 HOBOCI1611PCKOH :meproCI1CTeM C I1X 

_3 lB 5!M.I1 C 03C, a TaK:>Ke npoeKTMpyeMaH aBTOMaTI1Ka 

i..J,eJleHIUI OT3U.-4, npoBe)],eHbl paCqeThI Bcex xa

<KTepHbIX pe:>KI1MOB pa60Tbi CTaHUI1I1. 

3. PaCqeTaMI1 Ha UI1CPPOBOH Mo)],eJlI1 3HeprOCI1CTe

J )],OKa3aHO, QTO 3JleKTpOTeXHI1QeCKa5! QaCTb CI1CTe

~I ABCH (ABCH-3) pa60TaeT KoppeKTHO BO Bcex 

jCP05!THbIX pe)KJ1MHbIX COCT05!HIUlX CTa HUM 11 C 

_"!1eTOM I1MeIOruerOC5! Ha HeH 060pY)]'OBaHI15!, KOTopoe 

CneQI1BaeT )],Jl.l1TeJlbHbIH aBTOHOMHbIH pe:>KI1M pa

-TbI I1CXOM 113 JlI06bIX npe)]'asap.l1HHbIX COCT05!H.I1H, 

QTO B ueJlOM n03BOJl5!eT nOBbICI1Tb :>KI1BYQeCTb CTaH

IJ.I1.11 rryTeM ee Bbl)],eJleHIUI Ha C6anaHCHpOBaHHbIH 

3HepropaHoH. 

4. 	Ha OCHOBaHl1.11 nonyQeHHbIX pe3YJlbTaTOB C03

)],aHbI 3JleKTPoTeXHMQeCKa5! qaCTb aBTOMaT.I1KI1 

ABCH-3 .11 TenJlOTeXHI1QeCKa5! - ABCH-T )],Jl5! 

OT3U.-4, KOTopble .11 6bIJll1 YCTaHOBJleHbI Ha 06'beKTe. 
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