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3aropckas ruapoakkymynupytomas anekrpocranims (ADC) pacmonokeHa B MOCKOBCKOH oOmacTv U
SIBISIETCS KPYNHEWIIeH THIpOaKKyMyIUpyIomerd siekTpocTaniyeil Poccun. YcraHOBIEHHasw MONIHOCTH CTAHIWH B
TypOuHHOM pexxume cocraBisier 1200 MBT. B HacocHOM pexxuMme, Tpu Iepekauke BOIbI M3 HIDKHEro OacceifHa B
BepxHuii, morpedmsercst 1320 MBr [5].

Cyrounbie rpadukd Harpy3kd LIGHTpanbHOH 3HEPrOCUCTEMbI XapaKTEPU3YIOTCS SPKO BBIPAKCHHBIMU
YTPEHHUM U BEYCPHHUMH IHKaMH M TITyOOKUMH MPOBaJaMH B HOYHBIC Yachl. B yachl, KOraa B 3HEProcHcTeMe H30bITOK
NIEKTPUUYECKOH HHeprur (TPEenMyIIeCTBEHHO HOUbI0), ruapoarperatsl ['ADC paboTaloT B KadecTBe HACOCOB W,
MOTPeOIIsIsT IeMEBYI0 N30BITOUYHYIO DJIEKTPOdSHEPruro (puc.l), rmepekaunBaroT BOXy M3 HIDKHETO OacceiiHa B BepXHHI
aKKyMynupyromuii OacceifH. B wacel, korma B SHeprocucreMe oOpasyeTcst NeHIMT TeHepupyromeld MOIIHOCTH,
MIPEUMYIIECTBEHHO - B YTPEHHHE M BeuepHHe Jackl, ruapoarperatsl 'ADC paboTaloT B kadecTBe reHeparopoB (puc.l) n
TIPEBPAIIAlOT SHEPTHIO TaAal0IeH BOIBI — B JIEKTPHUYECKYIO.
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Puc.1 Tunoeoii cpagpux pabomur 3azopckoit 'AIC [4]

TakuMm 00pa3oM, BBINOIHSAETCS ONTHMM3ALMUS PEXKUMOB PabOTBhI 3JIEKTPOCTAHLMI SHEPrOCHCTEMBI, IyTeM
UCKIJIIOUCHHUS HEOOXOIMMOCTH OCTAHOBKH U TIyOOKOH pasrpy3KH B HOYHBIE Yachl TEIUIOBBIX arperaToB KPYMHOOIOYHBIX
I'POC u TOLL, yro NpUBOAUT K IKOHOMHUH TOILIMBA U U3JepxeK Ha peMoHT. Kpome ucnons3oBanus ['ADC B HacocHOM,
TypOMHHOM PEXHME, YaCTh arperaToB 3HAYMTEIbHOE BPEMsI UCIIONB3YETCs B PeKUMe CHHXpOHHOro komreHncaropa (CK)
B LEJISAX PEryJIMPOBaHMs HANpsDKEHUs cucTeMoodpasyronieit cetr 500 kB sneprocucremsr [1].

W3-3a HeOanaHca reHepaluMM W HOTPEONEHUs, KOTOPBI MOXET INPOU30WTH NPH BHE3AIHBIX aBapHHHBIX
OTKJIIOYCHHUSAX B DHEProcUCTEME, HPOM30HAET M3MEHEHHE 4YacTOThl, HANpSDKCHHS, YTO MOXET HPHBECTH K
BO3HMKHOBEHHMIO JIaBHHBI JJAHHBIX BEJIMYMH B Cllydyae MX YMEHbIICHHS M norepe ycroiumBocTH. [ADC spisercs
OBbICTPOJICHCTBYIOIMM DETYIATOPOM, MO3BOJISAS cOAJaHCUPOBATh MOIIHOCTH I'€HEpalud U MOTPeOIeHUs, TEM CaMbIM
MOJ/IEPKUBAsi HOPMAaTUBHbIE 3HAUEHHS YaCTOThI U HAIIPsDKEHUS [2].

Ha puc.2 npezncraBiena rinaBHas cxema 3JeKTpuyeckux coeaunenuit 3aropekoit TADC [2].
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Puc.2 I'naenaa cxema anekmpuueckux coeounenuii 3azopckoii 'A3C

B MmammHHOM 3aie CTaHIMKM YCTAHOBIECHbI 6 00OpaTUMbIX rumpoarperatoB. Beimada mormnoctu 'ADC B
9HeprocucreMy (TMpUEM MOIIHOCTH W3 OJHEPrOCUCTEMBI) M paclpeleleHHe ee 10 JIMHHAM dJIeKTporepeaay
OCYIIECTBIIIOTCS. 4epe3 OTKPBITOE paclpeleNuTeNbHoe ycTpoiictBo Ha Hampsbkenne 500 kB (OPY-500 xB).
Onextprueckast cxema OPY-500 kB mpencraBisier co0oif cXeMy «JeTBIPEXyrodbHUKA», K IPOTHBOMNOIOKHBIM
BEpIIMHAM KOTOPOT'O MPHUCOSAWHEHBI JBa YKPYIMHEHHBIX dJeKTpudecknx Omoka b-1 m b-2 (BxmowaroT B ce0s mo Tpu
610Ka reHeparop-TpaHchopMaTop) U e JuHuK AMekTponepenay: «BJI-500 kB Kocrpomckas I'POC-3aropckas 'ADCy»
n «BJI-500 kB 3aropckas 'ADC-Tpybuno» [5].
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CEKLUA 12. DHEPI'OCEEPEKEHUE, ABTOMATHU3ALIMA OFBEKTOB
HE®TETA30BOH IIPOMBIIIJIEHHOCTH

Onextprueckas cuHxpoHHas MammHa ['ADC sBisercss oOpaTUMBIM arperatoM (peBepCHBHOM MaIInMHOW). B
TypOMHHOM peXHMe OHa paboTaeT KaKk CHHXPOHHBIM THIPOr€HepaTop, B HACOCHOM pEXHME — KaK CHHXPOHHBII
nBurarens. s mepexona u3 TypOMHHOI'O peXuMa B HACOCHBIN HEOOXOAMMO M3MEHHTH HallpaBJICHUE BPAICHUs Bala U
paboduero koieca THapoarperara Ijisi W3MEHEHHWs] HAllpaBJICHWs MABIKEHHS II0OTOKAa BOIBI B TIPOTOYHOW YaCTH
rUpoarperaTa ¥ BHEIIHUX BOJOBOAAX. JTO MPOU3BOANTCS BKIIOUECHHEM BBIKIIOUaTeIst Ba (puc. 2), KOTOpPHIN coeuHEeH
rapajuielIbHO ¢ TEHePaTOPHBIM BhIKITIOUaTesieM Br u mMmeer oOpaTHoe yepenoBanue das [3].

Ecnu B reHepaTOpHOM peKMMe CHIDKAaTh aKTHBHYIO MOIIHOCTb, 3aKPbIBast JIONATKK HAINPABIIOIIETO amnrapara
(HA) TypOuHBI, 1 OIHOBpPEMEHHO YBEIHYMBATH TOK BO3OYXKICHUS (IJIs MepeBO30YKIEHHS), TO TeHepaTop NepeieT B
pexuMm padorsl CK, BbImaBas B CEeTh TONBKO PEAKTHUBHYIO MOIIHOCTb. UTOOBI YMEHBUIMTH IOTEPH SHEPTUH B I3TOM
pexuMe, HEoOXOAMMO OTXaThb BOAy M3 obmactm pabodero Koieca ruapoarperata. IIpu HenoBO3OYXKICHUN
JIEKTpHYEcKas MalliHA OyIeT MOTPeOsTh PEaKTHBHYIO MOIIHOCTD, YTO TaKkKe OBIBAET MOJIIE3HBIM JUIS PETYIHNPOBAHUS
HampsDKeHUs B y3i1ax dHeprocucreMbl. Paborars B pexxume CK MammHa MOXeT Kak IpH T€HepaTOpHOM HarlpaBIeHUN
Bpamienus poropa (pexnm CKr), tak v npu asurarensHoM (pexxum CKn). [IBurarensusiii pesxxum CKH He nctonb3yeTcs.
Kpome toro, ans arperatoB ['’ADC npuMeHseTCsS pexiM Bpamfaromierocs pesepra (BP). Bpamiatommuiics pe3eps — pe3eps
B BHjie PaboTalONIMX M YaCTUYHO HEJOTPYKEHHBIX arperaTroB, Ha KOTOPBIX BpeMs 3arpy3Kd /IO IMOJHOH MOIIHOCTH
n3MepsieTcss MUHyTaMu. OTO caMblii MaHEBpEHHBIH pe3epB MomHOCTH [3]. B pasmuunbIX pexnmax pabGoTaromux
THpOArperaToB KOHTPOINPYETCsl 3HaUEHHE ITOTPeOIIsIeMOl/BbIIaBaeMOil aKTHBHOI 1 peaKTHBHOI MOITHOCTH) [4]:

Taonuya 1
Koumponupyemvie 3nauenus nompeonsaemoi/gvidasaemoii mowgpocmu I/
Bua MomHOCTH Pexum I'eneparopHsIit HacocHhsrit CKr u CKu
A BbIJIaYa 1o 200 MBT - -
KTHBHad noTpebieHne - 210-220 MBT 14 MBt
npHu Prom
PeaKTHBHAS BbIJIa4a 0120 MBAp 0-73 MBAp Jo 180 MBAp
norpediieHne 0+65 MBAp 0+50 MBAp 120 MBAp

B ycnoBusix HOpManbHOH 3KCIUTyaTalliM BKIIIOUEHHE THApOArperata B CETh JOIKHO BBIMOIHATHCS METOIOM
TOYHOH aBTOMaTH4YeCKol cHHXpoHu3alumu. [1pu mycke B I' (reHepaTOpHBIN pexnM) MPOUCXOAUT Pa3BOPOT POTOPA BOAOH
myreM oTkpbITHs HA. Tlo nocrmxeHun 060poToB 95% OT HOMHHAIBHBIX B 0OMOTKY BO30Y)KACHHUS POTOpa MOJASTCs TOK
Bo30OyxaeHus Ip=Ixx=780 A (40% or HomuHanbHOro). Ilpy BBINONHEHWM YCIOBHH CHHXPOHHU3ALMH BKIIHOYACTCS
Beikmouarenb B-I" (puc.2). ITyck B CKr BBINONHACTCS aHAJIOTMYHO, HO € MOCIEIYIOINM aBTOMAaTHYECKHM 3aKpbITHEM
HA u omxaTtrem Bopl U3 KaMephl pabouero koneca [3].

IIyck B H BbImonHsieTcst mpu OTXKATOM BoAe W3 Kamepsl pabouero koneca u 3akpeitoM HA. HawanbHbiii
Pa3BOpOT M pasroH pOTOpa OCYIIECTBISETCS MyckoBoro tupucropHoro ycrpoiicrBa (IITY). Ilpu stom B 0OMOTKY
BO30YXXIeHHsI poTopa nomaercs Tok Bo3oyxnenus Ip=Ixx=780 A, a oomorka craropa ['J] momkitodaercss K MyCKOBBIM
umHaM ot [ITY-1 wu IITY-2 BrmoueHuneM Boikittouarens B-A (puc.2). Tok craropa perymupyercs I[ITY u cocrasisier
800 A. Ilpu BBINONHEHUH YCIOBUHA CHHXPOHU3ALMK OTKIIIOYAeTCs BhIKIIOUarenb B-A u BkiItouaercs BeIKiIouaTens B-/1.
3aTeM aBTOMAaTH4ECKH BBIIIYCKaeTCs BO3JYX W3 Kamepbl pabouero komeca M HA OTKpbIBaeTcs 10 HOMMHAJIBHOI'O
3HAUCHHUSI.

Ipu ocranoBe u3 I' mpousBoauTcs ymeHbleHHe Toka Bo3Oyxaenus no Ip=Ixx=780 A, pasrpy3ka ['/J] mo
aKTUBHOM M PEaKTUBHOM MOIMHOCTH IyTeM 3akpbiTusi HA. 3arem orkmrouaercst Bbikitoyarens B-I' u momHocThIO
3akpbiBaeTcst HA, TOK BO30YXISHHUS] CHIKASTCS 10 HYJSI U MPOMCXOMUT MOJIHBIM OCTaHOB I MOCPEICTBOM TOPMO3HBIX
KOJIOZIOK.

IIpu ocranoBe u3 CKr mpousBoauTcsa oTkiIO4YeHHe BhIkIouarens B-I' mocne pasrpysku ['Jl mo peakTuBHOMI
MOIIHOCTH, C MOCJIEAYIOIIM BBIITYCKOM BO3yXa U3 KaMephl pabouero Komieca.

IIpu ocranose u3 H ymenbiiaercst Tok Bo30yxaeHus 1o Ip=Ixx=780 A u 3akpsiBaercs HA 1o 5%, npoucxoaut
oTKII0YeHHe BbIKItouarens B-J1 ¢ mocnenytonmm 3akpoitiem HA. Tok Bo30yxaeHus TJIABHO CHIDKAETCs 10 Hyis [3].

Taxum obpaszom, pabora 3aropckoit [ADC B pa3nuuHBIX PeKHUMAax MO3BOJSIET MMOBBICHTH HAJCKHOCTh PabOThHI
o0bemMHEeHHON 3HeprocucteMbl lleHTpanbHoit Poccum, ydacTByst B aBTOMAaTH4eCKOM PETYIHUPOBAHUH YacTOTHI H
MEPETOKOB MOIIHOCTH B MOCKOBCKOM pETHOHE M IIOKpbIBAas CYTOYHBbIE ITHKOBBIE Harpy3kd B MOCKOBCKOH U
LlenTpanbHOM 3HEPTrOCUCTEME.
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