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PA3PABOTKA ANTTOPUTMOB YNPABJIEHWA U AUATHOCTUKIK
CUCTEMbI YNPABJIEHUA ACUHXPOHHOIO ABUIATENb-rEHEPATOPA
C AKTUBHbIM IBYXYPOBHEBbIM MPEOBEPA30OBATENEM YACTOTbI

B coBpeMeHHOM MUpe B CBA3W C YBENUYeHWeM noTpebrneHns anekTpoaHepriv Gornee nepenekTUBHLIM
SBNSETCH CTPOUTESNBCTBO MMAPOAKKYMynupyroLwmx anektpoctaHumn — FASC. Ux gencTere 0CHOBAHO Ha K-
NIMYHOM MepeMeLLEeHUM OJHOrO W TOro xe obbema Bodbl Mexay ABYMS HaccerHamu: BEPXHUM W HWKHUM. B
HOYHbIE Yachbl, Koraa NOTPeBHOCTL SMEKTPOIHEPrMM Mana, Boga NepekavmBaeTcs U3 HUKHEro BOLOXPaHWUM-
lja B BepXxHMn 6acceitH, noTpebnss npu aTOM U3MULLKA SHEPTUM, MPOM3BOAUMON SNEKTPOCTAHLMSMI HOYBIO.
[Hem, Koraa pesko Bo3pactaeT noTpebreHue anekTpuyectsa, Boga cbpacbiBaeTcs U3 BepxHero HacceiHa
BHUM3 Yepe3 TypOuHbl, BolpabaTbiBas npu 3TOM dHepruto. O4EBUAHO, YTO U HOYHOW U QHEBHOW PEXUMbI UMEIOT
K03(hpULIMEHT nonesHoro Aencteusi, MeHblumin 100 %, To ectb TASC opmarbHo sBnseTcs yobiTouHon. Of-
HaKO B KPYMHbIX 3HeprocucteMax 60mbluyl0 AOMK MOTYT COCTaBMSATb MOLHOCTY TEMMOBLIX M aTOMHBIX dMnek-
TPOCTaHLWIA, KOTOPbIE HE MOTYT BbICTPO CHKATL BbIPabOTKY SNEKTPOIHEPTUM MPU HOYHOM CHUKEHUN SHEPrO-
notpebneHuns unu xe AenaT 310 ¢ GonbwmUMKU NoTepsmMU. ITOT (PaKT NPUBOAWT K YCTAHOBIEHWMIO CyLue-
CTBEHHO OOMbLLEN KOMMEPYECKON CTOMMOCTU MUKOBOM SMEKTPOSHEPrN B SHEProCUCTEME, MO CPaBHEHWIO CO
CTOMMOCTbHO 3NIEKTPOSHEPruK, BbipabaTbiBaeMoil B HOUHOM nepuog. B Takux ycnosusix ucnons3oeanue NA3C
9KOHOMMYECKN ACEKTUBHO 1 NO3BONSIET pewaTb Npobnembl MUKOBbLIX Harpy3ok. ArperaTtbl C NepeMeHHOM
4acTOTOM BpaLLEHNS, UMW aCUHXPOHWU3MPOBAHHBIE MMAPOreHepaTopbl, ABNSOTCA AOCTOMHBIM OTBETOM Ha Ta-
kne TpeboBaHus. Kpome Toro, B Yactu nosbleHus KI[, B cpaBHEHUM C TPAAULMOHHBIMWA CUHXPOHHBIMU Ma-
LUMHaMK, OHV NPeOCTaBNST BOMbLUE NPEUMYLLECTB C TOYKM 3pEHUs AUHaMUYeckoi paboTbl.

Cxema F'ASC ¢ Al'[], Typburoi (T), npeobpasosatenem yactoTbl (M4) 1 3awwmTHBIM ycTporcTeoM (3Y)
B LIENK poTOpa, TUPUCTOPHbIM MyckoBbIM ycTpoicTBoM ([TY) B Lienu ctatopa npeactaBneHa Ha puc. 1.

O6moTka ctatopa Al'[] nogkntovaeTcs K aHeprocucteme yepes MY unm Beiknovatens. ObMoTka poTopa
nogkntodaetcs kK MY, koTopbIn Yepes TpaHctopMaTop noakyaeTcs K sHeprocucteme. Al cHabxeH gatyu-
koM nonoxexns potopa (AMP). OcobeHHOCTbI0 cucTEMbI SBNsieTes To, YTo MY B Lenu poTopa BhINOMHAETCS
[BYXYPOBHEBbIM.

MY copepxut TpaHcopmatop (Tp), akTMBHLIN BbINpsMUTEND (AB), aBTOHOMHbIA ABYXYPOBHEBLIN WH-
BepTop HanpsixeHns (AMH). AB cogepxut HeCKONbKO Npeobpa3soBaTenbHbIX MOCTOB, COEAMHEHHbIX NOCNEA0-
BaTenbHO, 06Pa3yHoLLMX BbICOKOBOMbTHBIN BbINPSMUTENb. B 3BeHe BbINpsMMEHHOro HanpsxeHus MY umeetcs
HECKOMbKO KOHAEHCATOPOB, COEANHEHHbIX NOCNEA0BATENBHO.

TupuctopHoe MY cogepxuT Boinpsmutens (B), 3aBucumblin nieeptop (M), crnaxusatowumin peaktop Ld
W TOKOOrpaHuumBatowme peaktopbl L1 1 L2 B (hasax BbinpsMuTens. 3alyUTHOe YCTPONCTBO COOEPKUT pe3n-
CTOPbI 1 BCTPEYHO-NapasnnesnbHO BKIKYEHHbIe TUPUCTOPBI B kaxaon hase 06MOTkM poTopa.

C nomoLybto nporpammbl Comsim BbINOHUM pacyeTbl Mo paspabotaHHon Mogenu ALl ¢ AByxypoBHe-
BbIM 14 co cnegytowymmn napameTpamu: akTueHas MoLHocTb Al[] 274 MBT, koachduumeHT mowHocTm 0.95,
HanpsbkeHne 0bMoTku cTaTopa 15.75 kB, yactoTta HanpshxeHus ctatopa 50 Iy,

Ha puc. 2 npeacTaBneHbl KpyBbIE 3aBUCUMOCTM TOKOB, HaMPSHKEHWA, MOLLHOCTEN, YacTOTbl BpaLLEHMs
OT BPEMEHM, NONYYEHHbIE NPYU MOAENMPOBaHUM pexuMoB paboTbl AL ¢ AByXypoBHEBbIM M4 B nporpamMMHON
cpeae Comsim.


http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
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Puc. 1. Cxema FTASC ¢ Ar'[] u MY B uenu potopa
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Puc. 2. YCTaHOBMBLLMECS PEXMMBI NPU PA3NNYHBIX CKOMBXKEHWSX YacTOTbl BpaLleHns Al

34ech nokasaH WHTepBan BPeMeHM, OXBaTbIBAOLMA BCe pexuMbl paboTbl. Kak BUOHO U3 pUCYHKa, Ha
45-11 cekyHIe NPOUCXOAMT Nepexos C HOMUHANLHOTO pexuma paboTbl Ha pexuM +7% W NpUbNU3UTENLHO K
50-#1 cekyHaie OH yxe SBNsSeTCs yCTaHOBMBLUMMCS. Ha nHTepBane ¢ 57-1 no 65-10 cekyHbl NPOUCXOAMT nepe-
xog pexuma pabotbl ¢ 7 % Ha -7 % OT HOMMHanNa 4acToTbl BpalleHns. W HaumHas ¢ 75- CEKYHAbI, PEXUM
paboTbl CHOBA CTAHOBUTCH HOMUHAITBHBIM.

PaccmoTpum 6onee noapobHo ycTaHoBmBLMiAcA pexium npu 107% yacTtoTe Bpawenns Al (puc. 3).



Tok ¢a3bl YHEPrOCHCTEMBI Hanpsokenue §azbl 3HSProCHCTEMBI

Tox 1 (a3bl mepBHuHON 06MOTKH TpaHchoMaTopa
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Puc. 3 YcTaHOBMBLUMECS PEXWUMBI MPY PA3MMYHBIX CKONMBXEHMSX YacToTbl BpaLleHus Al

B tabnuue npeacTaBneHbl pesynbTaTbl rAPMOHUYECKOTO aHamm3a YCTaHOBMBLUETOCS pexuma npu va-
CTOTe BpalleHus reHepaTtopa-asuratens +7% 0T HoMWHana. 34ecb nokasaHbl pacyeTbl BbIOOPOUHBIX KPUBbLIX
TOKOB W HanpsikeHUA. OMneKTPOMarHWUTHbIA MOMEHT npu yactoTe BpalleHns 107% paseH NpubnusutensHo
92%. AKTWBHas MOLLHOCTb CTaTopa M aKTUBHAs MOLLHOCTb CETU UMET 3HaveHns 256 u 274 MBT cootseT-

CTBEHHO. A aKTVBHas MoLyHoCTb 14 poTopa co CTOPOHbI ceTh pasHa 18 MBT.

Tabnuua
Pe3synbTaTbl rapMOHWYECKOrO aHanmsa
JenctaytoLlee hasHoe HanpsikeHue ceTu, B 8832.249
YacToTbl rapmoHuk (M) | [encTs. 3Hay. rapm. ®asbl (rpag.)
50 8819.703 -1.0363
KoathdhnLMEHT rapMOHMK: 0.05416
JencTaytoLmin pasHblit TOK cetu, A 9603.989
YacToTbl rapmoHuk (') [eicTBs. 3HaY. rapm. ®dasbl (rpag.)
50 9602.754 -21.1362
KoadhdhmumeHT rapMoHmk: 0.01603
JenctaytoLnin asHblid TOK cTatopa, A 9102.725
YacToTbl rapmoHuk (') [ecTs. 3Hay. rapm. ®dasbl (rpag.)
50 9101.836 -22.4694
KoadpduumeHT rapMoHuk: 0.01397
JenctaytoLmin pasHbli TOK poTopa, A 1863.913
YactoTbl rapmoHuk (M) | [ercTs. 3Hay. rapm. ®asbl (rpag.)
3.57 769.681 114.8704
KoadhdhmumeHT rapMoHmk: 0.5678




Kpueble napameTtpoB Al'[l ¢ aByxypoBHeBbiM MY 4ns ycTaHOBMBLLErOCA pexuma paboTbl Npu yactoTe
BpaleHns — 7 % OT HOMWHANa UMEIOT CXOXWIA XapaKTep, Kak 3T0 BUAHO M3 puc. 2. Tomnbko npu YactoTe Bpa-
LweHns 93% anekTpoMarHUTHbIN MOMEHT ByaeT UMeTb 3HauyeHne okono 106%, a akTuBHas MOLLHOCTL cTatopa
Bynet paBHa 295 MBT. B HOMMHanNbHOM pexume YacToTa Toka B poTope pasHa 0, HanpsikeHne Bo3OyxaeHus
Masio, U NOYTU BCe KpuBbIE, KPOME (ha3HOro Toka ctatopa, hPa3HOro HanpsHKeHUst CETU M (ha3HOro Toka CeTw
npeobpa3syloTcs B NpsiMble JIMHAW 1 NPaKTUYECKN He U3MEHSIOTCS.

Takum 06pa3oM, aCMHXPOHHbINA reHepaTop-ABuUraTenb MOXET paboTaTb B TPEX PeXumax 4acToTbl Bpa-
LleHs, B TO BPEMS Kak CMHXPOHHBbIA MOXeT paboTaTb TOMbKO B HOMUHANBHOM PEXUME C MOCTOSAHHON YacTo-
TOW BpaLUEHusl, YTO 3HaunTeNbHO BnmuseT Ha KIL. Tem cambiM aCMHXPOHHbIN reHepaTop-aABuraTens obecne-
ynBaeT cebe NPenmMyLLECTBO Nepes CUHXPOHHbIM.
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