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MPON3BOJICTBO 1 PECYPCbI

Onruvmzams padoTbl ABTOHOMHOM CHCTEMbI
sHeprocHad;KeHns OypoBoro Kycra

CA. LLniukuH, kQHA. TEX. HAYK

; it :

CoBpemeHHoe passuTme He@Tera3oBbIX MPOMbICTIOB OTIM4aeT
Bce BOnbLIEE MX YAQNeHue OT SHEPreTM4eckux M TPAHCTIOPTHLIX
LEeHTPOB, yXecToyaroLujee TpebosaHmne K PAUMOHQASLHOMY
UCTIONb3OBAHMIO SHEPMM TOMNIMBA QBTOHOMHBIX anexTpocTaHumi. B

70 xe Bpems, OCOBEHHOCTH 3nekTponoTpebnexns  pH
pa3BenoHom GypeHmm CKEOXHH, A€ COCTABIOLLOA SHEprosaTpar
nocrmraet nopsaka /... 1 0% ceb6ecToMmoCTH MPOXOAKH, MPEAbABIAET
creunpmyeckne TPebOBaHHS K chcTeme snextpocHabxerms (CIC)
no ycnosuio sHeprocéepexerus. B pesynsrare ¢asosoro casura 1
UCKAXEHMS CHHYCOMNQIBHOCTH TOKQ  HEMMHENHOM Harpy3sKko#,
OBYCOBIIEHHOIO — MPUMEHEHWEM  IEKTPOTEXHONMOMYECKOTO
060pYAOBAKHUS, MPEOBPAYIOLUErO INEKTPHIECKYIO SHEPIHIO C
[TOMOLLBIO  QUCKPETHOH —KOMMYTQUMK  KITKOYEBbIX  BEHTHITbHBIX
SIEMEHTOB  [PQ3/M4HOro  TMNa npeobpazosarenes, B
pacnpenenutenshyio cets CIC  reHepupyioTcs  peaKTHBHAS
mowHoCTs  (PM] M MOLIHOCTb — MCKOXEHMS,  CHMXQOKoWNe
SHepreTmyeckne — MoKO3aTen  MPMBOAQ  MPON3BOACTBEHHLIX
MEXOHUIMOB. KaK M3BECTHO, OAHMM M3 CrOCOBOOB MOBbILIEHNS
SHEPro3¢GeKTMBHOCTH nogobHeix CIC ssnsetca Mcrnons308aHe
BLICTPOREHCTBYIOLLIX PHITBTDOKOMIEHCHPYIOLLMX Y CTAHOBOK (PKY),
OLHOBPEMEHHO OCYECTBNFIOLLMX KOMIEHCALMIO PM u yactmdHoe,
COOTBETCTBYIOLLIEE KOIPPHUNEHTY YOCTOTHONA PACCTPOHKM cryneHesi
DEryIMpPOBAaHHS, MOBABNEHMNE [APMOHMK [1]

Paccmotpium ycnosus eeibopa PKY Ha KOHKpETHOM NPpUMEpe
SHEPreTMHEcKoro komnnekca BypoBoit yCTaHOBKK — BY 4500/270,
31eKTPOCHABXEHNE KOTOPO# OCYLLECTBASeTCs OT 6-TM gu3ens-
rerepatopos ([f) Perkins-800 cymmapHO# MOLLHOCTBIO 4800 «Bt
(6x800 kBT), npuuem okono 80% 3neKTpO3HEPrM NOTPebnaeTcs B
npeobpasosartom Buae. CornacHo NACMOPTHbIM _AGHHLIM,
MUHUMQNBHO [OMYCTUMBIN KOIDOUUMEHT 3arpy3Ku Ork,=0,4..0,5. B
pEXMME OXMAGHMS 3QrPY3KA AO YKASOHHOTO 3HAUEHWA ky v Ha
BPEMS CMHXPOHM3ALMW TEHEepATOpOs B COC sroanTcs 60K
PErYAMPOBAHKS MOLLHOCTH (BPM) — cbopka napannessHeix rpynn
QKTMBHBIX CONPOTMBEHMH, HEOBXOAMMBIA TAKXE ANA YCTPAHEH!A
nepexofd reHepaTopos B [BUTQTENbHbIA PEXMM “rawenma”
SHEPIUM PEKYNEPATUBHOTO TOPMOXEHMS nsuraTeneit nebenku npu
cnycke BypoBoit konoHHs! (TABL3). OTMETUM, 4TO YCTAHOBNIGHHOE
Ha ctopore 6,3 kB wratHoe DKY-6-1359Y1 oTko4eHO, NOCKOIbKY
g COC paccmaTpuBaemoro Komnnekca He obecneunsaeTca
mowrocts K3 (He menee 30 MBA], pernameHTupyemas
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NPEANPUATUEM-M3TOTOBUTENEM ANA €0 3KCANyaTaumn. CHATbI
nameputensHorn cuctemoit ION  Enterprise sBOmHOM sueiikm
pacnpeaenutensHoi bk 6,3 kB rpadmk snektponotpebnenms BY
3a wikn (147 u) npoBogkn CKBOXMHBI MOKA3aH HA pue.1, rae
0603HauEHbI CpeaHMe 3HAUEHNS MOWHOCTH: 1 — akTueHOV (kBT); 2 —
peakTvBHO (kBap); 3 — nonHoit (KBA).

Mpomexytkn spemenn 1..7 u 331..343 cootsercrayior
nonHomy otkmodennio bY; 7..51 u 172-331 - pabore BPM
(Harpyska masHoro npusosa otcytcteyer); 51..172 - peXumy
6ypenms. CpenHessseLleHHOe 3HAUEHUE KO3PPULMEHTA MOLIHOCTH
(cosg) — 0,52 >ksueanenTHo notpebnermio 1,62 keap PM na 1 kBT
aktueHoi (pMe.1). PacyetHas makcumanbHas aktueHas u PM
pexuma Bypenmnst — 1760 kBt u 1980 keap, cregosatensHo, ans

r. Cankr-letepbypr.

Pexxum oxmpanus 6ypenms. B stom pexume paboraior
tou Ml Toaknouen BPM. TMpu stom or TpaHcdopmaTopa
COBCTBEHHBIX HYXA, KPOME BCMOMOTATESbHBIX MEXQHW3MOB bBY,
ocBelleHns 1 0bOrpesa, 3anuTaHb OBMOTKM BO3GyXaeHMs
MEKTPOABMTATENEH NPUBOAOB HACOCOB W nebenku. Pesynstars
npusegeHs & Taén. 1.

Pexxum 6ypenms. Pabotaer cuctema sepxHero npusoag,
ABa BypoBLIX Hacoca (06a Hacoca umetoT No 67 Xonos & MUHYTY,
pacxop 6yposoit cmecn — 34,8 n/c, nasnenme B manmudonbae —
150 atm., anametp py6awku — 160 mm, my6Guna 30605 — 2050 M).
Nebenka B pexume yaepxarus seca konowHsl Tpy6 (43,9 7). BPM
BEIKIIIOYEH. JHEpPronoTpebnieHe Ana 3TOro Cyuas NPUBELEHO B

obecneyenms pabots bY Tpebyetcs napannenshas pabota 4-x A, Ta6m.2.

Oanako 6onblyio 4aCTb BPEMEHM OXMAQHMS BypeHus

(ra6n.1) u criyckonoavemHbix onepaLmii (ra6n.3) O 6yayT Haumerosarme Axtmhas | Peaktuenan| [Monkas Tpebyemas PM
HenOI’py)KeHbl‘ B peSyﬂbTOTe 3HCILH4T6J'IbHy}O 4acTb npucoeauHeHns MOUIHOCTb, | MOWHOCTb, | MOUHOCTD, COosQ KoMnerncauyma
BLIDAGOTAHHOM MMM 3MIEKTPO3HEPTMM  HEOBXOAMMO xBr KeAp KBA Keap
paccensaTs Ha BPM, TupuctopHoe (mponopusoransHoe yry [SobcTaentsie Hyxas 334 395 5173 1065 140,3
PETYNIMPOBAHMS O YNIPABNEHUE KOTOPbIM NPUBOAMT K BLIBPOCY [nasreit npuson 912 1700 1929 0,47 1016

PM (rabn.1), YBENUUMBAIOLLIEMY MOTEPW M HEPALMOHAMbHbINA |BEpXHHi npuson 104 768 775 0,13 690
pacxon motopecypca Ol M3 npueepernbix 8 Ta6n.1-3 [Yroro 1846,3
AQHHBIX BUAHO, YTO AMHOMMYECKAR (B PEXUME PEANBHOTO Taén. 2

spemenn [1]) komnencaums PM B gnanasore no 1600

KBap nosBoAuT MAKCMMANbHO npubnuants Pexxum cnyckonogbemubix onepaumi. MakcimanbHoiii
anektponoTpebnenne CIC (npumepro 1250 kBA) k aktusHomy Bec Ha kpioke — 128 1, mybuna 3abos — 2491,2 m. Cucrema

n obecneunts paboty ogHoit BY ot asyx A ¢ k,=0,78.
Bennunny cTynenn komneHcaumu MOXHO MPUHATL KPATHOJ
MaKCMmansHoM PM KoMMyTaQuMM TUPUCTOPHOTO KOHTAKTOPQ
(ans konTakTopos tina TSL-AT-690 — paswoit 100 ksap [2]).

3nextponorpe6nenne BY 4500/270 npu pasnuuHbIx
peXXxumax pa6orsi

MpuBeseHHbie HMXE AAHHBIE MONyYeHb B pesynsTaTe
TexHmnyeckoro ayamnta, seinonHeHHoro OO0 “A 1. Cepsuc”,

BEPXHEro MpWMBOAA B PEXMMe oxuaaHus. Byposele Hacocs
ortkniodeHsl. BPM skniouaetcss npu manbix Harpyskax 1 B pexime
pekynepaumm cnycke 6yposoro MHCTPYMEHTQ.
SHepronoTpebreHme B STOM PeXMMe NPUBEAEHO B TAGMN.3.

Takum obpasom, comacHo ycnosuio komnercaum PM, no
CpenHeBsBelleHHoro sHaderus cos@=0,8 (tabn.1-3), 30 kaxayo
TEXHONOTMYECKYIO ONEPAUMIO UMKIA NPOXOAKM Bbinu BLIBPAHI
cneayoume OCHOBHbIE TexHUYeckue napameTpsl
asTomaTManposaHHbix PKY (tabn.4).

HactuyHas nokanusaums HaMBonee MOLLHBIX TaPMOHMK

Haumerosarue AxtueHas | Peaktushas | [Monwas Tpebyemas PM HenocpeacTseHHO B y3nax npucoeanHeHuns
npucoeamHeHus MOULHOCTb, | MOWHOCTb, | MOWHOCTb, | COSQ | KOMNEHCAUMs, npeo6po3oso'renel71 npueogoe bY (HO CTOPOHE HM3KOTro
kBt Ksap kBA KBap Hanpsxenns CIC) obecneunt 301LUMTY KOHAEHCATOPOB U
Cobcrsentisie Hyxay 186 178 25744 10,72 39,1 BLINOSHEHME MMM dyHKUMM Komnercamm PM [1]. Mostomy
[naBHbii npusos, 5 7 8,6 0,58 3,25 CneayoWmii 3Tan PACYETA 3AKNIOYANCS B ONpeaeneHmm
pexum XX TPeBYeMOit 4aCTOTbl PACCTPONKH BUMLTPOKOMMEHCHPYIOLLMX
EPM 149 367 396,09 | 0,40 2295 CTyneneit ycrarosku. 1o AaHHbIM aHAnM3a, NPoBEaEHHOTo 8
BepxHuii npusog, 12 14 18,44 1 0,65 5 Tedenne /2-x uyacos pabotsl BY papa nepuognueckmy
pexum XX M3MEPEHUI MPUCYTCTBYIOWErO B CETU  MOAKIIOU
Wroro 27685 | npeobpasosareneit rapMoHUIECKoro crekTpa, Hame
Ta6n. 1 3apukcrposarHoe sHaveHmne THD (total harmonic
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coctéBuno 47%, HOMMEHbLLIEee 20%,
MPEBANMPYIOWMMA OKA3ANUCh 5-8 WM 7-8 rOPMOHMKM

(puc.2). B csolo ouepemb, cpeaHee 3HaueHue

KOIDPULMEHTA MCKAXEHUS CUHYCOMAANBHOCTM KPUBOIA
Hanpsxenus — K| j 3a spems nsmepenms — 13,5% sbiwe

npeaensHo  gonyctumoro (12%) ana C2C obuiero
HasHauenns o 1 kB [3]. CrneposatensHo, B |
paccmaTpueaemort CIC  ana  komnencaumn PM |
HEOOXOOMMO MPERYCMOTPETb NPUMEHEHUE YACTOTHO- |
paccTpoerHbix (detuned systems) sseHbes “mpoccens +
baTtapes  koHaeHcaTopos” nocnefoBaTensHoOe
BKMIOYEHME ~ C  KOHAEHCOTOPAMM  CMEUMANbHBIX
buneTpylowmx  apocceneit  [4],  obecneunsatowmx
nogasneH1e 5-oi 1 7-oi rapmoHuk He meree dem Ha 6 ab,
1 UCKIIOUAIOLLMX PE3OHAHC KOHTYPA “TpaHcdopmaTtop +
DKY”. Ha puc.2 (304epHEHHbIN NPAMOYrOfbHUK —
nameperne 6e3 PKY; ceemnsit npamoyronbHMk
nsmepenue nocne ycradoskn PKY) npencrasnens
pe3ynbTaTbl  W3MEPEHMA  MPUCYTCTBYIOWErO B
PACMPERENUTENBHOM CETH CMEKTPA FAPMOHMK A0 W Nocne
yctanoskn PKY ¢ uactoton pacctpoitku cryneweit
perynuposanua 189 Mu. Mpu 3tom sHauerne THD 8 CSC

31nocek A0 6..7%, 4TO COOTBETCTBYET AOMYCTUMOMY
L« JTOHEHMIO CUHYCOMAABHOCTH HANPSXEHMS.

Ha oOcCHOBaHUM BbLILIEU3NIOXKEHHOTO B
aBsroHomHoi CIC kycra BY 4500/270 6bino
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PEKOMEHAOBAHO YCTAHOBUTDb GbicTpoaeiicrayiowyio PKY
cymmapHoi PM 1600 keap (ra6n.4).

MpakTnueckn, nocne nogpknodenus PKY pexum Bypenus
(MakcmansHoi 3arpysku kycra) obecneunsanca pabotoit 4-x I,
emecto 6-tv [T B cnydae otcytetsus komnencaumn. B cpeaHem
NPOLOMKUTENBHOCTL pexuma Bypenns coctasnseT okono 70%
NPOM3BOACTBEHHOTO UMkna BY, nostomy skoHomws Tonmuea M
moTopecypca [ ouesnpra. OTMETUM, UTO NPK CNYCKONOABEMHBIX
onepauusx [tabn.3) pabora OKY nossonuna suisectn ua pabots
OI,D:)MH [T (8 3ToM cryyae snekTpocHabxXeHne OCyLECTBASETCH OT 3-X
arn.

MpuHUMNIMANbHOS  CXeMa  MOAKMIOYEHMS
koHTakTopom TSL-AT-690 npueeaexa Ha puc.3.

Yuntbisasi Tpebyemylo BLICOKYID CKOPOCTb MEPEKoYeHHs
CTyneHeit, ypoBeHb HOMMHANLHOTO HanpsbkeHus (660 B) u pexim
paboThl (HO CEeTb C M3OAMPOBAHHON HEMTPANBIO), OCTAHOBUMCS

crynenn  OKY

coepmmHeHbl  “3se3pon” B TpexdasHylo 6Gatapeid u  uepes
bunbTpytowmit apoccens L (¢ koadduumentom paccrpoiikn 5,67%
[4]) nopkniouersl kK cummcTopHbim kniodam VS1-VS3 koHTaktopos
kommyTaumu crynenen TSL-AT-690 (pmc.3), cxema ynpaenequs
KOTOPBbIX NOMNYYAET MUTAHUE OT BHELLHErO WCTOYHMKA NOCTOSHHOTO
Hanpskerus 12 B, Tpumensiemble  meTannonneHouHsie
koHpeHcatopsl cepun PhaseCap (MKK525--12,5-01, MKK525-I-
15-01) 06napaioT CBONCTBOM “CAMOBOCCTAHOBAEHHA” W CHABXEHDI
NPEefoXPaHUTENEM OT NPEBLILUEHMS M3BLITOYHOTO LABEHUS BHYTPU
kopnyca [4]. Ons nopknioYeHust CpeaHeit TOUKM KOHAEHCATOPHbIX
6atapent DKY B koMneHcHpyemyio CeTb YCTAHOBNEH TPexdA3HbIN
PeaKkTop C BbIBEAEGHHOM CPpeaHen pabouel TOUKOM 1 COEAMHEHUEM
obmoTok no cxeme “sursar” (puc.d). Takum 0BPA3OM, CHUXEHO
3HAYEHUE AOMYCTMMOTO MPAMOTO TOKA M OBPATHOTO HAMPSKEHUS,
CMHXPOHW3MPOBAHHBIX C CETHIO, MOOYEPEAHO KOMMYTUPYEMbIX

NOMYNPOBOAHMKOBLIX Kioder koHTaktopa TSL-AT-
Haumenosarue Aktusras | PeaktusHas | TMonwnas Tpebyemas PM | 690, BctpoeHHsIl B KOHTAKTOP aucnnei otobpaxaet
npucoeanHeHua MOWHOCTb, MOWHOCTb, MOWHOCTb, COsQ KomneHcauus, yCTOBKM 7] M3MepeHHb|e 3HAYEHUS ﬂOpOMeTpOB MeH}O,
KBr KBAp KBA KBAP O TAKXE BLILQET TEKCTOBble COObLeHUs O cOosx B
| Cobereriuie L 240 183 302 0,80 - paborte [2]. ABapuitHOe pene OTKIIOYAET KOHTAKTOP
rty»T;:’oMgnp;;;ﬂ' e 1 206 °82 0.23 464 npu  AOCTUXEHMM KPUTMHECKMX  3HQYEHWIA
[naBHbIR NpUBOA: NOABEM 601 1311 1442 0,42 847.,4 Egg:ﬁg&wepjjgblx PM nOp[:}]K':'\]eK;{peoHBgﬂ T%T'IZHHTGO;
VOKEANATA0I0 seca Bypozor 1:1:1:1:2:2:2:2:2:2 (BR  6000-T12  umeer 12
T nGBHOA NOWBOR: CTIycK 2163 842,3 8570 1019 | 720,05 TpaHamucTopHbix Bbixopos [4]). Bce anements PKY
[ NGBHbIA NPUBOM: TOPMOXEHME 91 786 7913 0,12 717,75 pasmewieHb B 6-T  wkadax  pasmepamu
Bepxinii npusoa: pexvin XX 12 13 17,7 0,68 4 2200x800x1000 mm, 060pYyAOBAHHBIX YNPABSEMbIMM
TEPMOPENE, CUCTEMAMM BEHTUAALMK M NOJOTPEBA, W
Ta6n. 3 YCTQHOBMEHb B  MEPEABMXHOM  KOHTEMHEPHOM
momyne. Buewwnuit  BMA  pacnpenenuTensHoro
Gonee NogpOoBHO HA KOHCTPYKLMOHHBIX ocoberHocTax PKY. B atom VCTPOiCTBA 3nekTpocHaBxXeHus BY nokasan na pme.d. Ha
cnydyae cosmecTHo ¢ perynatopom PM muna BR 6000-T12, anroputm NepeHem NiaHe (BepxHmit Sipyc) — KoHTedHepHbIH moayns DKY.
MopobHoe ucnonHewne obecneumsaeT  BO3MOXHOCTb
Haumerosanwe Homunansroe PM Tun . -
npucoennHeHns HanpsaxexHue, Komnercaymu, KOMneHcauum HEMOHTOXO i’ nepeMeU—leHMﬂ ®K\/, 30ﬂeMCTBOBOHHOM Ha
B ceap QBTOHOMHOM 3HEPreTMYEeCcKOM KOMMNEKCe 6yeosor9 kycta TA
oo PHBOR 0.66 1000 Lo eckas Bepxre Cansimckoro mecropoxaenms HO 3A0 “CCK”.
Bepxrnit npusog 0,66 700 [Hamuueckast
CobcrseHnbie Hyxabl 0,4 150 Cratuyeckas Jlureparypa
Ta6n. 4 1. Whwkmn CA. KomnnekcHas cucrema BUHamMmMYeckon

LencTeua  KOToporo obecneurBaeT MNOAAEPXKY 3ALAHHOTO
3HaueHms cos@, ucnonsayetcs anantep 4R9702 [4]. Bxon anantepa
NPUCOEMMHAETCA K TPEM GO3aM KOMMEHCHPYEMOM CETU, O BBIXOZ — K
KNemMmam noaauun mamepwutensHoro (He npessiwaowero 300 B)
Hanpsxenus  perynatopa. [lpu 3TOM  BXOZb  M3MEPSEMOTO
HANPSKEHUA M HANPSKEHWS MUTAHWS PETYNSTOPA AOMKHbI ObiTb
pasbeanHens. OaHodasHbie kocuHycHble koHgercatopsl C1-C3,
PM 12,5 u 15 kBap Ha HomwuHansHoe Hanpsixenne 525 B
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