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Ha cerognsamnuil 1eHp, B 3JIEKTPOIHEPTETHUECKOM oTpaciu Poccnn, akTHBHO MPOBOAUTCS
MOJINTUKA MaKCUMaIbHO-3()EKTUBHOTO HCIIOJIb30BAHUSI MPUPOJHBIX SHEPreTUYECKUX
pecypcoB. Tak, wHampumep, HedTemoObIBaroOIMe KOMIIAHMKM B  SHEpPropaiioHax
oOecnieunBaromnX J00bIYy HEQPTH U raza, akTUBHO BBOJIST B OKCIUTyaTallUIO 3JIEKTPOCTAHLIUU
Maioi momHocT (OCMM), KoTOpble MO3BOJISIIOT 3(Q()EKTUBHO HCIIOJIB30BATh IMOMYTHBIN
He(TAHOM ra3 Jyis MPOU3BOJICTBA AIEKTPUUECKON U TETJIOBON SHEPTHH.

[TockonbKy 37€KTpOCHAOXKEHUE JaHHBIX SHEPropaiioHOB 00ECIEeYMBAECTCSI OT CHUCTEMBbI
LEHTPATM30BAHHOTO 3JIeKTpocHaOkeHus, To BBOJ DCMM Bieuer 3a co0OW H3MEHEHHE
peXKUMOB PabOTHI pacmpeaenuTeaIbHoN ceTu. JIJia BBITIOTHEHHUS TpeOOBAaHUN TEXHUUYECKHUX
YCIIOBUH HaA TexHojormyeckoe mpucoenuuenne ODCMM K  JIEKTpUYECKOW  CeTH
SHEProCUCTEMbI, KaK MpaBuJIo, TpeOyeTcs yCTaHOBKa JenuTeNbHOM aBromaTuku ([A) Ha
muHax neHtpa nutanus (LII) sHepropaiiona. Peanmzanus 3Toro mMeponpusiTusi MO3BOJISIET
oOecnieunTh BbIJETEHHE 3HepropaiionHa ¢ OCMM Ha aBTOHOMHBIM pPEXUM pabOThl, MpU
BO3HMKHOBEHHMM aBapPHUMHBIX CUTYallUd BO BHEIIHEW 3JIEKTPUYECKON CETH, U UCKIKOYUTH P
po0JIeM IKCIUTyaTallK, KaK CaMO# paclpeIeIuTeILHON CEeTH, TaK U sHepropaiiona ¢ SCMM
[1].

OpHako, Kak IIOKa3bIBAaeT IMPAaKTUKA, IPU TEXHOJOTHYECKOM MPUCOETUHEHUHN
AJIEKTPOCTAHLIMM MaJIOM MOIIHOCTH K 3JieKTposHepreruueckoil cucreme (33C), ycraHOBKa
NEIUTEIbHOW ~ aBTOMAaTHKH, ocymectsisiercss Ha mumHax LIl npuHamiexammx
anekrpocereBbiM KoMmmaHusM (DCK), uro TpeOyeT [ONOJHUTENIbHBIX BPEMEHHBIX U
(UHAHCOBBIX 3aTpaT JJs  BBINOJIHEHHS TpeOOBaHHM TEXHUYECKUX YCIOBUM  Ha
TEXHOJIOTHYECKOE MPUCOEANHEHHUE.

DneKTpoceTeBble KOMIAHUM HE BCErJa B COCTOSHUM B KparTyaiilliee BpeMsl 00ecreuuThb
ycranoBky JIA wna LI, wu3-3a HEoOXOAMMOCTH BHECEHHUS OSTOTO MEPOIPUSITUS B
MHBECTULMOHHYIO TMPOrpaMMy, IPOBEIEHUS TEHJIEPOB Ha BBHINOJHEHHE IPOEKTHBIX U
CTPOUTEIbHO-MOHTAXXHBIX paboT, a TaKKe BBIIIOJIHEHUSI caMux padbotT. Beé aTo, mpuBoauT K
3aTATMBAHUIO CPOKOB BBOJIA B 3KcIutyarauuo SCMM.

Pemennem nanno# mpoOGiemsl Moryia Obl ctath ycraHoBka JIA He Ha mumHax LI, a Ha
ANIEKTPOCETEBOM 00BEKTE dHEepropaiiona ¢ JCMM.

OpHako, Ha CEroJHSAUIHMM JE€Hb HET YETKOTO OIpeNeieHMs, KaK OOLIUX IPUHIIMUIIOB
MIOCTPOEHHUSI, TaK U TpeOOBaHUM K PYHKIIMOHAIBHOMY COCTaBy TaKoro ycrpoicraa JIA.

Obecnieuenne HaznexxHOCTH padboTel DCMM B coctaBe 3HEpropaiioHa Mpu BO3MYILEHUAX
BO BHEIIHEH JJIEKTPUYECKONW CETH HaIpsIMYIO CBS3aHO CO 3HAUUTENbHBIM IOBBIIICHUEM
TpeOOBaHUH K JeIUTENbHOM aBTOMaTuke. Kpome TOro, BO3HHUKAEeT HEOOXOJIUMOCTb
COBEPIICHCTBOBAHUS  PEIEMHOM  3alIuThl  BHYTPEHHEH  pacHpeieiMTEIbHOM  CETH
sHepropaiioHa, a Takke yuéra BIUsHUS reHepaTopoB DCMM, npossisionieecs B CHIKEHUU
YyBCTBUTEJILHOCTHU 3aLIUT CETU B PEKHUME JAJILHEr0 PE3EPBUPOBAHUS.

MHoro¢yHKIMOHaIbHOE YCTPOUCTBO JIA, ycTaHaBiIMBaeMOe Ha JIEKTPOCETEBOM OOBEKTE
sHepropaiiona ¢ 9CMM n0yKHO 0TBEYaTh CIEIYIOIKUM TPEOOBAHUSIM:

1. 1A noiKkHa OCyHIECTBIATH ACJICHHE IIPU BOSHUKHOBEHMHM KOPOTKUX 3aMBIKaHUN
BO BHEIIHEW OJJIEKTpUYecKo ceTu (oOecrneynBaTh UYYBCTBUTEIBHOCTh K
yaJ€HHBIM KOPOTKUM 3aMbIKaHHSIM).
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2. JIA noykHA OCYLIECTBIISITH JIeleHHE 10 (aKTy CHUYKEHUS YaCTOThI U HAIPSKEHUS,
IIpU CUCTEMHBIX aBapusix B 99C.

3. WsmepurenpHble opranbl JIA He JOJDKHBI yCTaHABIMBATHCA HA LEHTPAX MUTAHUS
OCK.

4. JIA nomxHa obecrieuuBaTh ObICTpoAEHcTBHE, TpedyeMoe 1O  YCIOBHUSIM
ycroiunBocTH reHepatopoB JCMM.

5. CenexktuBHocTh JIA nomkHa obecrednBaThCs C YUYETOM PEKUMOB pabOThI 3alUT
reHepaTopoB OCMM.

OyHKIMOHAIBHBIA COCTaB MHOroQyHKIHMOHAIbHOrO ycrpoiictBa JIA BO MHOrom
OTpeJIeNIAeTCsl MEePeUYHEM aBAPUMHBIX CUTyallUid, NMpU KOTOphIX JIA N0JKHA OCYILECTBISATh
BbIAeNieHHe »HepropaiioHa ¢ OCMM Ha wuzonupoBaHHyo pabory. K Takum aBapuilHbIM
CUTYalUsIM OTHOCSTCS:

- CHUMMETpPUYHBbIE M HECUMMETPUYHbIE KOpPOTKHE 3aMbIKaHUS BO BHEIIHEH
AIEKTPUYECKOMN CETH;

- aBapuilHble CHUTyallUM, NPUBOJSIIME K CHIDKEHHIO HANpsHKEHUS B  y3lax
AIEKTPUYECKOMN CETH;

- aBapuiHbIE CUTYyallUU, IPUBOSIINE K CHUKEHHIO YaCTOTHI B DHEPTOCUCTEME.

B pesynpraTe npoBeAEHHBIX UCCIEIOBAHUN 10 ONPEACICHNI0 (PYHKIIMOHAIBHOTO COCTaBa
MHOTO(YHKIIMOHAJIbHOE YyCcTpoiicTBO JIA, Ha OCHOBaHMM pACYETOB TOKOB KOPOTKOIO
3aMbIKaHUS, TPOBEIEH aHalu3 3((EKTUBHOCTU PA3IUYHBIX (YHKUUNA peslelHOMN 3alUThl U
JlaHa OLIEHKA MPUMEHUMOCTH, Ka)KJI0il U3 HUX B COCTaBE€ MHOTO(YHKIIMOHAJIBHOE YCTPOMCTBO
JA.

Ananu3 3QPeKTUBHOCTH pa3IU4HbIX (QYHKIUN peneiiHON 3aluThl [I0Ka3aj, YTO B COCTaB
MHOTO(YHKIIMOHAJIbHOE YCTPOMCTBO JIA TOJKHBI BOMTH CIEAYIOIINE U3 HUX:

QDYHKYUSL MOKOBOU CIYNEHYAMOU 3auumsl, COCmosujed u3 3 cmyneHeu.

[lepBas crynens — QyHKIUS TOKOBOM oTceuku. Tok cpabaThiBaHMsI, KOTOPOW paBeH:
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bnaronaps coueranuio TokoBbiX oTceuek 1 MT3 nannas pynkuus JJA oGiagaetr BBICOKUM
OBICTPOJICHCTBUEM U SIBIISETCS IPOCTON B UCHOJIHEHUH.

Dyuxyus derumenvHou asmomamuxu no Hanpsicenuio ([{AH).

JanHast pyHKuMs 001a1aeT JOCTATOYHOW YyBCTBUTEIBLHOCTHIO K y/IaJI€HHBIM TpeX(a3HbIM
KOPOTKUM 3aMBIKaHHSM, BO3HUKAIOIINM Ha BO3IYIIHBIX JIMHHSX AIIEKTPOIEPEaadl BEICOKOTO
HaNPsDKSHHS, BXOJIINUX B cXeMy Bbigauu mommHoctd DCMM. Hampspkenue cpabaThiBaHHS
MPUHUMAETCS PABHBIM:

Uc.p.=0,7 Unom (4)

Dynkyus O0enumenbHOU a8MOMAMuUKU, Oeucmeylowel npu CHUNCEHUU Yacmomsl 6

anepeocucmeme ([AY).
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B cnydae cucremHOl aBapuu, NPUBOASIIEH K CHIDKEHUIO YaCTOTHI B 3HEprocucreme, JAY
OCYILIECTBIISIET OTAeNeHue sHepropaitona ¢ 9CMM Ha u3o0aupoBaHHYIO paboTy. YcraBka
cpabaTbIBaHUS 110 YaCTOTE MOXKET OBbITh MpUHSATA paBHOIl 48,5 — 48 I'Ll, a BeIIEpKKa BpeMeHU
Ha cpabarbiBanue 0,3 — 0,4 c. Kpome Ttoro, nanHas (yHKUMS JOJDKHA OCYILECTBISTh
KOHTPOJIb CKOPOCTU CHU)KEHUSI YaCTOTHI.

Dyukyusi  OerumenvHoU  A8MOMAMUKYU  NO  MOKY  00pamHou U HYIeBol
nocneoosamenbHocmeli

[TIyckoBbie opransl J[A, pearupyroomuie Ha TOSBICHHE COCTaBISIOMIMX TOKA W/WUIU
HapsLKEHUs: 00paTHOW MOCIIEI0BATEIbHOCTH, MOBBIIIAIOT YYBCTBUTEIBHOCTD JIA K pexxumam
HECUMMETPUYHBIX KOPOTKUX 3aMbIKAaHUM U MO3BOJIAIOT BBISBIATH HEMOJIHO(A3HBIE PEKUMBI.
HNannast @ynkuus J{A, mo3BossieT OCYILECTBIATh BbLIENeHUE dHepropaiiona ¢ DCMM npu
BO3HUKHOBEHUH HECUMMETPUYHBIX KOPOTKHUX 3aMbIKaHUM BO BHEIIHEN 3JIEKTPUUECKON CETH,
UCKJII0Yasi TeM CaMbIM BO3MOXHOCTh MOJNUTKH MECTa KOPOTKOIO 3aMbIKaHHS TOKOM OT
OCMM u He nomyckasi BOSHMKHOBEHMSI NEpEHAINPsDKEHHs] B HEUTpaiu TpaHc(HOpMaTopoB
nentpoB nutanus DCK.

DyHKyus 0enumenbHol asmoMamuKy — KOHMPOIb NEPEeMOKO8 PEaKmueHol MOWHOCHU.

OcHOBBIBa€TCS Ha CpaBHEHHE U3MEHEHUS IIEpeTOKa PEaKTUBHOM MOIIHOCTH IIO
CPAaBHEHHUIO C JOABAPUMHBIM PEKUMOM. /[ cpaBHEHHsS KOHTPOJIMPYEMOMN BEJINYUHBI C €€
J0aBapUNHBIM PEXXUMOM, UCIOIb3YeTCsl (PYHKIUS KOHTPOJISI IPEALIECTBYIOLIETO PEXKUMA.

Bce ¢ynkmun MHOTOQYHKIIMOHATBHOTO ycTpoiicTBa JIA  SBISIOTCS  OTIACIHHBIMHU
(Gu3MYECKUMU MOJYJISIMU M KOMIIOHYIOTCS B €IMHOM MOJYJIbHOM HIKady, IpU 3TOM s
KOKIOW M3 3TUX (YHKIUH NHpeaycMOTpPEHa BO3MOXKHOCTH 3aJaHMSI YCTaBOK M BBIICPIKEK
BpEMEHU Ha cpabaThIBaHUE.

Cxema NoJKIII0YeHUs] MHOTO(QYHKIMOHAIBHOTO ycTpoiicTBa JIA k TpaHchopmaropaM Toka
Y HaIpsDKEHUs, IPUBEJeHa Ha PUCYHKE 1.
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Puc. 1. Cxema noaxiro4eHus MHOTO(DYHKIIMOHAIBHOTO ycTporcTBa JIA k TpancopmaTopam
TOKA M HAMPSDKEHUS
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OcHOBHOI 0COOEHHOCTHIO TaKOTO ycTpoicTBa JIA sBiseTcs ero MHUPOKUN (QyHKIMOHAI,
oOecnieunBaroOlIMi HaAEKHOE BblJENIeHHE 3HepropailoHoB ¢ OCMM Ha H30JUMPOBaHHYIO
paboTy, IpH Pa3IMIHBIX aBAPUUHBIX CUTyaluax B 99C, a TakkKe TO, YTO €ro U3MEPUTEIHHBIC
U IIYCKOBBIE OpraHbl YCTAHABIMBAIOTCS TOJBKO Ha 3JIEKTPOCETEBOM 00OBEKTE SHEpPropaiioHa ¢
OCMM, uto cHumaer HeoOxomumocTh yctaHoBku JIA nHa mmnax I[II OCK, u mo3Bosser
COKpaTuTh (puHAHCOBBIE U BpeMeHHbIe 3aTpaThl Ha TII DCMM c anextpuueckum cetsim I9C.
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O EHKA D®»®EKTUBHOCTU PABOTHI BJIOKA PA3JAEJIEHUSA
HE®TEIIJIAMA
lNamaktnonosa E.B, Cypukosa A.H.
Bosoroackuii rocyjapcTBEHHBIN YHUBEPCHTET, I. Bosoraa

Ha cerogusmmHuil 1eHp B HAYYHO-TEXHUYECKOM JIMTEPAType MPAKTUYECKH HET
pe3yJIbTaTOB HCCIeNoBaHUs TerioBoi paborel ycranoBok BPHIIL, a takke mMeroauk ux
TEIJIOBOTO pacyera U CriocoOOB MOBBILIEHUS TEIIOBOM 3ppexTuBHOCTH. CBSI3aHO 3TO C TEM,
YTO JaHHbIE YCTAHOBKM TOSBWJINCh CpPaBHHUTEIbHO HEJAaBHO U paboTalOT BechbMa
HeA(pHEKTUBHO.

O6bekToM wuccienoBanus spisiach ycranoBka BPHII-3. Temora, pacxonyemast Ha
IpolLecc Harpera HedTeniaMma 1 BelIapuBaHUs BJIard U3 HEro, OJIBOJAUTCS OT BOJIOTPEHHOTO
KOTJIa C HOMUHAJIbHOM TeruioBoil MomHocThio 90 kBT. [lo ycioBusM TeXHUKH 0€30M1acHOCTU
TeMIlepaTypa TpEIOIel BOAB Ha BbIXOAe M3 KoTaa He mpesbmmaer 95 °C. Mcxommas
MIOBEPXHOCTh HarpeBa BHIAPHOTO ammapaTa COCTOUT U3 JBYX PErHMCTPOB IJIaJKHX CTAJbHBIX
Tpy0 Hy-40 mm, mumHoM 1 =4 M, o n = 9 TpyOOK KaK](plif, COEJMHEHHBIX M10CIIEI0BATENBHO.
[Inomaas MOBEPXHOCTH HArpeBa BBIIAPHOTO amrmapaTa, ONpPEJENICHHas IO HapyKHOMY
nuameTpy Tpyo, coctasisier 11,5 M.

B pexume BblmapuBaHMs, KaK II0Ka3aJl OMNBIT OKCIUIyaTallMd, KOTeNl paboTaer cC
JUINTEIbHBIMU TE€pepbIBaMU, TaK Kak KOTEJl IEePUOJUYECKH BBIKIIIOYACTCSI CHUCTEMOM
aBTOMATHUKH, IOCKOJBKY IIOBEPXHOCTb TEIIOOOMEHAa HarpeBaTelsis BBIAPHOTO ammapara
SBJIIETCS HEAOCTATOYHOM [UIsl Mepeladyd HOMUHAJIBHOM TEIJIOBOM MOIIHOCTH KOTJIa K
Heprenuiamy. Ilpu BeImapuBaHuu Biark U3 HedTenulaMa C HAYaJbHBIM MAacCCOBBIM
Biarocojiep>kanremM He 6osee 30 % pacxonm oOpa3yromerocsi KOHJEHCATa, BBIBOJUMOTO W3
BBIIIAPHOTO armapaTa, IpU HEU3MEHHBIX TemIepaTypax He(TelamMa U Tperolieil BOJbl
OCTaeTcsi MPaKTUYECKH OJMHAKOBBIM B TEUEHHE BCEro Ipolecca BbimapuBaHus. Otcrona
CJIEyEeT, YTO TEIUIOBOM MOTOK Q, MOABOIMMBIN K He(TEenUIaMy OT Iperolliel BOJIbI, OCTAeTCs
MOCTOSIHHBIM, TaK KaK OH pacXOAyeTcsl Ha IOJydyeHHE Iapa C IOCTOSHHBIM MacCOBBIM
pacxosoM, pPaBHBIM PACXOJy IOJY4aeMOIo KOHAEHCaTa, M Ha IOKPBITUE MOCTOSHHBIX
TEIUIOBBIX IOTEPh C HApPY)KHOM MOBEpPXHOCTU Kopryca. [lo3ToMy MOKHO NpUHATH, YTO
ko3¢ duLmeHT Temonepeaadn k ot rperoiei Boabl K HeTenuiaMy B Mpoliecce BbIIapuBaHUs
MPaKTUYECKHU HE U3MEHSIETCS, YTO BO3MOXKHO B TOM CJy4ae, €CiM TerIopu3nyeckiue cBONCTBa
HedTeniama, BIMSIOIINE Ha TeIonepeaayy, HeCyIeCTBEHHO 3aBUCAT OT BJIArocoJep>KaHusl.
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