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NCIIOJb30BAHUA CHJIOBBIX TPAHC®OPMATOPOB
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Kamnpa. texn. nayk, nou. PAJIKEBUY B. H., acn. TPYITHUKOB A. JI.

benopyccruii nayuonanvbuulil mexnuyeckuil yHusepcumen

B cucremax »neKTpocHaOXEeHHS NPOMBIIUICHHBIX NPEANPHIATHI HCIIOJb-
3yI0TCS CHJIOBBIE TpaHcopmaropsl HampspbkeHuem (6—10)/(0,4-0,69), 10/6
u (35-220)/(6-10) kB. Ot ux paboTs! 3aBUCAT dHPEKTUBHOCTH (HYHKIIHOHUPO-
BaHUsI IPOU3BOICTBEHHBIX OOBEKTOB PA3IMYHBIX OTpacieil HapOAHOTO XO3SIHCT-
Ba M BEJIMYHMHA IIOTEPh ANEKTPOIHEPTHH B CETSAX PAa3HBIX HAMIPSHKEHUH.

Haubonee pacrnpocTpaHeHHBIMH SIBISIOTCS TPaHC(HOPMATOPHL C IEPBUUHBIM
HanpspkeHreM 6—10 kB, nuraiomye pasHooOpa3HbIe MEKTPONPUEMHUKY Ha Ha-
npsokeHnd 0,4—6 kB. PexuMbl paboThl yKa3aHHBIX TPaHC(HOPMATOPOB B 3HAUH-
TEJIbHOW CTENeHH OOYCIIOBJIEHBI TEXHOJIOIMYECKUM MPOLECCOM KOHKPETHOTO
MPOM3BOACTBA. B 3aBUCHMOCTH OT 00beMa MPOU3BOIUMON MPOIYKLUHN HATPY3KH
TpaHC(POPMATOPOB KOJEOIIOTCS B IIMPOKOM Juarna3oHe. [Ipu 3ToM BO3MOXKHEI
KaK IEepHOAbI XOJIOCTOTO XO/a, TaK U IEPerpy3Ku OTIENbHBIX TpaHchopmaro-
poB. IlosToMy 3TH TpaHchOpPMATOPHl B MEPBYIO OYepelb HY>KAAIOTCS B MOBbI-
neHur 3QPEKTUBHOCTH UX HCIOJIB30BaHUS IIyTEM CBOEBPEMEHHOTO M3MECHEHHUS
qrcia paboTarmuxX TpaHc(HOopMaTopoB, TaK Kak TpaHC(HOPMATOPHI IVIABHBIX I10-
HusutenbHbIX noncraniuuid (I'TIII) m moacranumii riryOOKOro BBoAa ¢ MEpBHY-
HBIM HanpspkeHHueM 35 KB W BhIIE C eTbI0 CHIKECHUS TTOTEPh AIEKTPOIHEPTUH
BO MHOTHX CIy4asx OTKJIIYaThb HEIOIyCTUMO IO TPeOOBaHUSIM HAJAEKHOCTH
AJIEKTPOCHAOXKEHUs oTpeduTeneii [1].

PeanmusyeMeble B mporiecce TOCTPOCHHS CHCTEM JICKTPOCHAOKECHUS TTPUHITH-
bl TIIyOOKOTO CEKLMOHUPOBAHMS CXEM BIUIOTH 0 LEXOBBIX PacIpereNnTeNb-
HBIX MYHKTOB, TEXHOJIOTHUECKOTO PE3EPBUPOBAHUS OTBETCTBEHHBIX MPOU3BOI-
CTBEHHBIX YCTaHOBOK, BBEIOOpa 3JEKTPOOOOPYOBaHMS C OINpPEJCICHHBIM 3ara-
COM IO MOIIHOCTH U TOKY, T. €. C HESABHBIM (CKDBITBIM) PE€3€PBOM, a TaKXke
pE3epBUPOBAHMUS MTUTAHUS MYTEM CO3JaHUS TIEPEMBIYEK MEXIy TOACTaHIUSIMH
Ha HanpspkeHuu 10 1 kB co3paroT npeanocsuiky i noBblmeHus 3(hHeKTHBHO-
CTH HCIIOJb30BAHUSI YCTAHOBJICHHONW MOIIHOCTH TPaHC(POPMATOPOB C BHICLIMM
HanpsokenneMm 6—10 xB. Ilpu atom geiictBytommme CH 174—75 [2] npenycmar-
PHUBAIOT IIPUMEHEHUE B CHCTEMax 3JIEKTPOCHAOXKEHHS IIPOMBIIIICHHBIX Npes-
NPUATHHA CUCTEM TEJEyNpaBiCHHS U TEIECUTHAIN3ALNH B 00beMax, onpeense-
MBIX COOTBETCTBYIOLIMM TEXHHKO-YKOHOMHUECKIM 00OCHOBaHHEM.

Hapexnas u nnaurenbHas paboTa CHIIOBBIX TPaHC(OPMATOPOB BO3MOXKHA
JHIIb PH YETKOM COOJIIOICHUH BCeX TPeOOBaHMH, perJaMeHTHPOBAHHbBIX ACH-
CTBYIOIEHl HOPMAaTHUBHO-TEXHUYECKON MOKyMeHTanued [3], u pyKOBOJACTB IO
9KCIUTyaTallud KOHKPETHBIX THIIOB TpaHchopmaropos. s 3Toro Heo0XoaumMo
cOOI0AATh YCTaHOBJICHHBIE TEMIIEpaTypHbIE PEKUMBI U YPOBHH HAINpsDKCHHS,
KOHTPOJIMPOBaTh MaKCUMaJIbHbIE HArpy3Kd B HOPMAIBHBIX U MOCIICaBAPHAHBIX
pEeKUMax, OTCIC)KUBATh IpaUK HArpy3KH, B 3aBUCHMOCTH OT KOTOPOTO OIIpe-
JCNIATh ¥ COOJII0JATh ONTHMAIbHOE 4YHCIO PAabOTaKoIMX TpaHC(HOPMATOPOB
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B IIETISIX CHYDKEHHS TIOTEPh MOIIHOCTH H 3JIEKTPO3HEPTHH U T. 1. Ilpu sToM cre-
JyeT YYUTHIBATh KOHKPETHBIC YCIIOBHS AKCILTyaTallMH, TaK KaK BHYTPUIICXOBbIC
Tpanchopmaropuasie moactannuu (TI1) MakcuManbHO TPHUONIKAIOTCS K TEXHO-
JIOTUYECKHM 3JICKTPOIPUEMHUKAM U TIPU OTKPBITOH YCTAaHOBKE MOTYT IOJBEp-
ratbCsi HEOJArONPUATHOMY BO3JICHCTBUIO OKPYIKAIOIICH Cpe/bl, 00YCIOBICHHO-
MY TIPOHM3BOJICTBEHHOH JIESITETBHOCTHIO.

K coxanenuto, B pealbHbIX YCIOBUAX (DYHKIIMOHUPOBAHUS IEKTPHUECKOTO
XO03sICTBA MPOMBIIIICHHOTO MPEANPUSITUS, B COCTaB KOTOPOTO BXOJST U CUCTE-
MbI 3JICKTPOCHA0KEHHUS, BCETIa HAXOIATCS YaCTHBIC, HO B TO )K€ BPEMS BECOMBIC
MIPUYUHBI, CBS3aHHBIE C PA0OTO TEXHOJIOTHYECKOTr0 000PYI0BaHUS, PEIATCT-
BYIOIIME BBIMOJIHEHUIO B MOJIHOM 00beMe KOMILICKCa TpeOOBaHMiA, 00eceyu-
BaIOMINX ONTHMAILHYIO DKCIUTyaTallHi0 CHIIOBBIX TpaHc(hopMaTopoB. B otimune
OT DJIEKTPUYECKHX CETeld SHEProCUCTEM Ha MPOMBIINUICHHBIX TPEINIPUATHIX,
0COOCHHO HEOOJIBIINX, BCTPEUAIOTCS CIIydan 0e3pa3IMyHOr0 OTHOIICHHS K 3KC-
IUTyaTalud TpaHc(pOpMaTOpOB NpHU WX HOPMATFHOM (PYHKIMOHHPOBAHUHU IO
MPUYUHAM HEJOCTATOYHOTO YPOBHS KBaNMH(UKAMUU OOCITYKHBAIOIIETO MEPCo-
HaJila ¥ OTCYTCTBHS MOOYIUTEIIbHBIX MOTHBOB JUPEKTUBHOTO WU MOOIIPUTEIIh-
HOTO XapakTepa, UMEIONINX IeNbI0 MOBBIIIeHne 3((HEKTHBHOCTH WCIOIh30Ba-
HUsl 3JeKTpooOopyaoBanus. OTMETHUM TaKXe, YTO HEKOTOpble TpeOOBaHHS
MpaBWJI TEXHUYECKON 3KCILTyaTalldd CHJIOBBIX TpaHchopmaropoB [3] HeomHO-
3HaYHBl W TPYAHOOCYIIECTBUMBI B TIOJIHOM O0beMe 0e3 MOHHTOpWHTA pe-
KUMHBIX I1apaMeTpoB. DTO B MEPBYIO OYEPE/lb OTHOCUTCS K OINPEACICHHIO JI0-
MyCTUMBIX MEPErpy30K TpaHC(HOPMATOPOB M OOECIICUCHUIO MX TEMIIepaTypPHBIX
PEXKHUMOB.

TpanchopmMaTOpHBIE MOACTAHIIMHA TPOMBIIUICHHBIX 00BEKTOB, KaK MPaBUIIO,
IKCIUTYaTHPYIOTCS 0e3 TMOCTOSHHOTO 00CTy’KUBaroIiero nepcoHana. [loatomy
MPH OTCYTCTBHH YCTPOWCTB NWUCTAaHIIMOHHOTO KOHTPOIS 3aMepbl Harpy3oK H
TEMIIEPATypPhl MPOU3BOJATCS SMU30AUYCCKH M CO 3HAYMTEIBHBIMH IOTPEIIHO-
CTAMH. DTO HE MMO3BOJIAET OTCIEKUBATH MPOIIECC TETUIOBOTO M BUOPAIIIOHHOTO
M3HOCA M30JISIHH, a TAK)KE OCYIIECTBIATH ONTUMAIBHYIO KCILUTYaTalluio CHIIO-
BBIX TpaHc(hopMaTopoB. OpraHu3anuio TMOCTOSIHHOTO KOHTPOJS 3a paboToit
TpaHCc(OPMATOPHBIX TOACTAHIMNA TPEANPUATHS MOXKHO OCYIIECTBISATH IABYMS
MyTSMU: pacIiupeHrueM (YHKIIMOHAIBHBIX 00sS3aHHOCTEH TMepCcoHaIa SHEPreTH-
YECKUX CIIY)KO, YTO MOXKET MOTpeOOBaTh NMPUBJIICUYCHUS JIOTIOJIHUTEIBHBIX pa-
OOTHHMKOB, WJIM BHEJIPEHHEM aBTOMAaTH3WPOBAHHOW CHCTEMBI yIpaBICHUS pado-
TO# TpaHc(opMaTOPHBIX TOACTaHIMi. Ha Halr B3risi, IpeAoYTUTENEeH BTOPOH
myTh. Heo0X0IMMO OTMETHTh, YTO OTHOCHUTEIILHO KOMIIAKTHOE PACIOJIOKEHHE
IIEXOBBIX TPaHC(HOPMATOPHBIX MOJCTAHINN M CTAOMIBHOCTH CXEM pacrpeperie-
HUS DJIEKTPOSHEPTHH HA MPOMBIIUICHHBIX MPEIIPUATHSAX 10 CPABHEHUIO C DJIEK-
TpudeckuMu ceTsiMu 6—10 kB sHeprocucTeMbl SBISIOTCS OJIarompUsTHHIMH
(hakTopamMu IS BHEAPEHHS B CHCTEMAaX DIIEKTPOCHAOKEHUS TeIeMEXaHNIeCKUX
ABTOMATHU3UPOBAaHHBIX CUCTEM C (YHKIUSIMHU W3MEPECHHS, YIIPABICHUS ¥ CUTHA-
nm3anuu. Takxke B cirydae BHEJPEHHS aBTOMATH3UPOBaHHON CHCTEMBI HCKITFOYa-
€TCSI MJTM CBOAMTCS K MUHUMYMY YeJIOBEeYeCKH (haKTop.

Wnes aBromatuzanuu yrpaeieHus paboTol TpaHc)OpMaTOPOB B 3aBHCUMO-
CTH OT HAarpy3KH MPHCOCIUHEHHBIX MOTPeOUTENIeH He HOBA, HO OTHIOb HE TPH-
BHAJbHA, TaK KaK Ha MPOMBINUICHHBIX MPEANPHUITAIX OHA MPaKTUIECKH He pea-
JU30BaHa B MOJHOM OOBEME C YYETOM KOMIUIEKCa TpeOOBaHWN HOPMATHBHO-
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TEXHUYECKOW NOoKyMeHTanuu. Vimeronecs TeopeTnieckre pa3paboTku Mo JaH-
HOMY BOIPOCY B OCHOBHOM KacaroTcs MapajyielbHON paboThl TpaHchopMaTopoB
Ha TIOJICTAHIUAX, B TO BpEMs KaK Ha NMPOMBIIIJICHHBIX 00BEKTaX, KaK MpaBuIIo,
npeaycMaTpuBaeTcs UX pasfenbHas padoTta Ha oOuryro Harpysky. Hampuwmep, B
[4] npennmaraercs MpPOU3BOAUTH AaBTOMATHUECKOE pPEKUMHOE OTKIIOUEHUE
TparcopmaTropoB ¢ mepBUUHBIM HampsbkeHneM 110 kB Bo Bpemsi mpoBajos
3JIEKTPUYECKO Harpy3ku. B kauecTBe mapameTpoB, ONpeAeiIONNX Heo0X01u-
MOCTB BKJIIOUEHHSI HJIH OTKJIIOUEHHS TPaHC(OPMaTOPOB, UCTIONB3YIOTCS HArpy3-
Ka TpaHcopmaropa u Tekymas nata. [lockoibKky Bo BpeMst KaXKI0TO BEYEPHETO
MpoBajia Harpy3K:d HEBO3MOXKHO OTKJIIOYATh TPAaHC(HOPMATOPHI 1O MPUYUHE OT-
paHMYEHHOIO0 KOMMYTAllMOHHOTO pecypca BBIKIIOYATeNel, Mmpeiaraerca OT-
KIIIOYaTh UX MPH 3HAYUTEIHHBIX CHIDKEHUSIX Harpy3KH B BBIXOAHBIE THU. Takoi
MOJXOA MPUMEHHM il TpaHcopmaTopoB Kiacca HampsbkeHus 110-330 kB.
s tpancdopmaropoB 6—10/0,4 kB cucteMm 31neKTpOCHAOXKESHHS TIPOMBIIIICH-
HBIX MPEOIPUSITUN XapaKTepHbI 0ojee M3MEHUYMBBIN IpadMK HArpy3KH, 3aBUCS-
UK OT KOJIMYECTBa MPOU3BOIUMON NPOLYKIMHU, U OOJiee CI0KHBIE CXEMBI pac-
MIpeJIeNIeHNs] IEKTPOIHEPTruy Ha BTOPHUYHOM HampspkeHuu. [lostomy HeoOxo-
JUMO KOHTPOJINPOBATh 3HAYUTEIBHOE YUCIIO 3KCIUTYaTallHOHHBIX TAPAMETPOB U
UMEThb TMOKHH aNropuTM YHpaBieHUs paboTOH MO HEKOTOPOMY BBIOpaHHOMY
KPUTEPHUIO ONITUMATBHOCTH.

Crienyer OTMETHUTh, YTO HEJB3sl PACCMATPHUBATh ONTHUMU3ALUIO PAOOTHI CHU-
JIOBBIX TpaHc(opMaTOpoB 000COOICHHO OT OCTABHBIX HJIIEMEHTOB CUCTEM JJICK-
tpocHaOxkeHust (COC). DTo CBSA3aHO € TEM, YTO MPH JHOOBIX U3MEHEHUSX PEXKU-
Ma paboThl TpaHchopMaTopa M3MEHSIOTCS HArpy3KH M CONPSIKCHHBIX C HUM
apyrux saeMeHToB COC, HampuMep MUTAIOMIMX TPaHCPOPMATOPHl KaOeIbHBIX
nuHUA HanpsokeHrneM 6—10 kB.

s onTuMHu3anuu pesKUMOB pabOThl CHIIOBBIX TPaHC(OPMATOPOB MPOMBIII-
JICHHBIX TIOJCTaHUUN HEOOXOTUMBI TEOPETUYECKUH ammapaT ONTUMH3ALUN H
porpamMMHoO-amnapaTHeid ynpasistomuid komimieke (ITAYK). Teopernaeckuit
anmapar ONTUMM3ALUH — 3TO HPEXKIEe BCEr0 HEKUH KPUTEPUH ONTHMAJILHOCTH,
($hopMan30BaHHBIN ¢ TOMOLIBIO MAaTEeMaTHYECKOH MOJAETH 00OPYAOBaHHS, IKC-
IUTyaTali0 KOTOPOTO Ipearoiaraercss ontumMusuposats. C 3TOHM LENbIO Co-
CTaBJSIETCSl AJITOPUTM, ONMKCHIBAIOIIMN PEAN3aLMI0 ONTHMAJIBHON JKCILIyaTa-
LIMU, B KOTOPBIN BBOJATCS JOMOJIHUTENbHBIE YCIOBUSA, KaK MPaBUIIO, OTpaHUYH-
Barome. Ha ocHOBe [aHHOTO anropuTMa paspadaTbiBaeTcs IpoOrpaMma,
MPUMEHEHUE KOTOPOH MO3BOJUT MOBBICUTH 3()PEKTUBHOCTD UCITIONB30BAHUS CHU-
n0BEIX TpanchopmaropoB B COC NpOMBIIUICHHBIX TPEATPHATHI.

[IpuMeHHTENBEHO K CHIIOBBIM TpaHChOpMaTOpaM MPOMBIILUIEHHBIX 00BEKTOB
B KaQUeCTBE KPUTEPHUSI ONTUMAIBLHOCTH MOXXHO NPUHATH MHHUMYM IOTEPb BIIEK-
TPOSHEPTHH 3a pacCMaTpUBAEMBId MEPUOJ IKCIUTyaTallid, TaKk KaK CTOMMOCTb
MOTEPh HIEKTPOIHEPTHH BXOAUT B SHEPIETHUECKYIO COCTABIIOIIYIO cebecTou-
MOCTH MPOAYKIMH. B 3TOM cityuae neneBas pyHKIus OyaeT UMETh BUT

min ) AW, (M

ien,

rae AW; — oTepu IIEKTPOIHEPTHH B i-M TpaHc(opMmarope; 7, — KOJIUIECTBO
TpaHc(OPMATOPOB B CHUCTEME DJICKTPOCHAOKEHUS TIPeANpUATHs (Ha TpaHcdop-
MaTOPHOW TIOACTAHIIUH).
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[Ipu 5TOM JOTKHBI COOTIOAATHCS CIEAYIONUE OrpaHUeHu [5]:

i=Ln, (2)

rae S; U Spom — TONHAS pacyeTHas W AOMyCTHMasi MOIIMHOCTHA HAarpy3KH i-TO
tparchopmaropa; /; u I, — paCUSTHBIN U JOMYCTUMBIA TOKH Harpy3K B HEMsIX
MEPBUYHOTO W BTOPUYHOTO HAINpPSDKEHUH i-ro TpaHchopmaropa; Oy u Opon —
OKUjaeMasl M JIOMyCTHUMasi TeMIIEPAaTypPhl KHUIKOTO JUIICKTPUKA (0OMOTOK) i-T'0
Tpanchopmaropa.

[ToBbicHTh 3P PEKTUBHOCTL PabOTHI AIEKTPOOOOPYAOBAHUS MPU CHIKEHHH
06[11617[ Harpy3km MOXHO ITYTEM OTKJIIOUCHHA YaCTH MaJIO3arpyXCHHBIX TpaHC-
(hopmaTopoB ¢ MepeBOJOM IMHUTAHUS MX MOTPEOUTENCH Ha coceaHue TpaHchop-
Matopsl. [Iporpamma onTUMu3alKM B TAKOM CITy4ae HCIOIB3YeT JaHHbBIE O 3a-
rpy3kax TpaHcGOpMaTOpOB W BbIJAET CHTHAIBI Ha WX OTKIodeHue. [lo mepe
pocTa Harpy3KH ajJrOpUTM BBIJAeT KOMaHAY Ha BKIIOUYEHHE HEOOXOTUMOTO KO-
JIUYECTBA OTKIIOYCHHBIX TpaHchopMaTopoB. OTpaHUYUBAIONINMHE yCIOBHSIMH B
JTAHHOM CITy4ae sIBJISIFOTCS:

e HAJIGKHOCTD AJIEKTPOCHAOKEHHUS MOTpeOHTENel, MPUCOeTNHEHHBIX K pac-
cMaTpuBaeMoi TpaHC(hOPMATOPHOH MOJICTAHITNY;

e MaTEMaTHYECKOE OKHUJIAHUE JIEKTPUUYECKON HAarpy3Ku JAPYTHX, CBSI3aHHBIX
¢ cuioBeIM TpaHchopmaropom, 3ieMeHTOB COC W WX TPOIyCKHAs CIOC00-
HOCTB;

e TIpe/IBapUTEINILHAS 3arpy3Ka TPaHCHOPMATOPOB;

e TIPEAIIECTBYIONIEE 3HAUCHIUE CYMMAapHOTO 3HOCa Tpanchopmaropos [5];

e CTEIICHb M3HOCA U JIOIYCTUMOE YMCIIO KOMMYTAIIMOHHBIX ITUKIOB BBICOKO-
BOJIBTHBIX BBIKJITIOUATENIEH.

[Ipu y4ere nmepeyncieHHBIX YCIOBUH 00eCIeunBalOTCsl ONTUMaIbHAA paboTa
CHJIOBBIX TpaHC(OpMaTOpOB MO KPUTEPHUIO MUHHMYyMa MOTEPh aKTUBHON MOIII-
HOCTH ¥ 3JICKTPOIHEPIUU U PABHOMEPHBIH pacxo]] pecypca CHIIOBBIX TpaHchop-
MaTopoOB, MHUTAIONINX Kabeled W APYyrmx 3JIEMEHTOB. B mpocTteimem cirydae
YKa3aHHBIM CIOCOOOM MOXHO JIOKQJIbHO ONTHMHU3MPOBATh PabOTy JBYXTpPAaHC-
(hopMaTOpHO# TOJCTAHITNH.

i mporpaMMbl ONITUMU3AIUHN TPEOYIOTCS HCXOTHBIE TaHHBIE, YaCTh U3 KO-
TOPBIX ABJIACTCA YCJIOBHO-IIOCTOSHHBIMHA (HaCHOpTHI)IC JaHHbIC. HOMHWHAJIbHAsA
MOIITHOCTb, MOTEPU XOJIOCTOTO XOJa K KOPOTKOTO 3aMbIKaHUS U T. II.), & 9aCTh —
YCIIOBHO-TIEpEMEHHBIMU (TEKYIIHHA KOA(PUIMEHT 3arpy3Kd, TeKyllee 3HaUCHHEe
OTHOCUTENBHOTO M3HOCA BUTKOBOW HM30JISILUM, TEMIIEpaTypa Macjla B BEPXHHUX
closix | T. 1.). Ilepeunciennple BeIMYMHBI XapaKTepPU3YyIOT CHIOBON TpaHChHOp-
Matop u ero pabory. IloMumo 3TOro, B anropuTMe ONTUMH3ALUHU CIEAYET
y4ecTh U MapaMeTpbl CONMPSDKEHHBIX ¢ HUM JApyrux anemeHToB COC, Ha KoTO-
pBI€ CTETIeHb 3arpy3KH BIHSET B OOJBIIEH CTETIEHH.

BeIXOAHBIME TaHHBIMU SBISIFOTCS WH(OpPMAIUS O JOCTHXKCHUU KOHTPOIIU-
PYEMBIMH IapaME€TpaMU HEKOTOPBIX KPUTHYCCKHUX 3Ha‘-ICHHI7[, mocJjI€ 4€ro npu-
HUMACTCA PCUICHHUE W MOAACTCA CUI'HAJI Ha OTKIIOYCHUC WJIM BKIIIOYCHUE KOH-
KpPETHBIX TPaHC(HOPMATOPOB.

VYnporieHHas cxema (yHKIIMOHUPOBAHUS CUCTEMBI yIpPaBICHUS TpaHCOp-
MaTopamu nipuBefeHa Ha puc. 1. KoHkpeTHas peanmzanus MpUBEIEHHON CXEMBI
CYLIECTBEHHO 3aBHCUT OT mpumeHnsiemoro ITAVK, umeromiero B cBoeM cocTase

S. <8 I.<1]

i jomi® i o °

®,,<0

Jiomi >
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KakK CpeIcTBa IPOTPaMMHUPOBAHUS B COOTBETCTBUM C 3aJaHHBIM aJrOPUTMOM,
TaK U TEXHUYECKUE CPENICTBA IS MOJIYUYECHHS] MCXOAHBIX NAHHBIX, UCIIOTHEHUSA
MIPOTPaMMBI U BEIPAOOTKY CUTHAJIOB YIIPABIISIONINX BO3ACHCTBHIA.

M3meHeHune 3HaueHui
TOKOB W HaNpsXKeHWiA,
onpeaeneHne NonoxeHWs
KOMMYTaLMOHHbIX
31eMeHTOoB

i

PacyeT TekyLlmx 3HaveHui
aKTUBHOW K peakTUBHOWM

MoOLLHOCTEen
Hakonnenue MocTpoeHne ) PacyeT noTtepb akTUBHOMN MporHo3MpoBakie
CTaTUCTUYECKNX KOH(MUrypaLMOHHON ——= MOLLHOCTM AN Harpy3oK
[aHHbIX MOZENN CXEMbI BO3MOXHbIX KOHMUrypauui
PacueT nsHoca ConocTaBneHne pacyeTHbIX
ob6opyaosaHus noTepb M TeKyLIero nsHoca
obopyaoBaHusa ans Bbibopa
TpaHcchopMaTopoB,
noanexawunx oTKAKYEHND Uin
BK/IOYEHUIO

AHanus BbI6paHHOro Ans
oTKNYeHns 06opyaoBaHmua 1 ero
rpacduka paboTbl C Lenbio
onpeaeneHns LenecoobpasHocTu
M3MeHeHUs yncna paboTaroLmx
TpaHchopMaTopos

MpuHsaTHE peweHns Ha
M3MeHeHMWe uncna paboTaroLmx
TpaHcchopmaTopos

i

Bbigaya curHana
yrnpasneHus

Puc. 1. YnporeHnHas cxema (GpyHKIOHUPOBAHNS aBTOMATH3UPOBAHHON CHCTEMBI yIIPABICHUS
paboroii TpanchopmMaTOpoB

BbIB O I bl

1. CunoBsie TpaHCQOPMATOPHI IPOMBIIUIEHHBIX 00BEKTOB HYKAAIOTCS B TO-
BBHIIEHUN 3P PEKTUBHOCTH HX HCIOJIB30BAHUS C YUIETOM KOHKPETHBIX YCIOBHIMA
SKCIUTyaTallul M OKpYy’Karoliel cpeabl. BeimonHenne B monHoM o0beme Tpebo-
BAHWM HOPMATHUBHO-TEXHHUUYECKON JOKYMEHTAllUU U MHCTPYKLUH 10 3KCIUTyaTa-
MU, PETJIaMEHTUPYIOUINX NMPUMEHEHHE CHJIOBBIX TpaHC()OpPMaTOpOB Ha TPO-
MBIIUIEHHBIX MPEINPHUATUSAX, BO3MOXHO JIUIIb NP BHEAPEHUHM aBTOMaTH3HPO-
BaHHOH CHCTEMBI yIIPaBIeHUs TPAaHC(HOPMATOPHBIMH MOICTAHIMSIMH.

2. Ilpu uncne TpanchopmaTopoB Oosiee OJHOTO M BO3MOXKHOCTH IIE€pPeBOIA
Harpy3kd ¢ OJHOTO TpaHc(opMaropa Ha APYIHE€ MOXHO ONTHMHU3UPOBATH UX
SKCIUTyaTalMio MyTeM H3MEHEHHs 4Yuciia paboTalomux TpaHCPOPMATOPOB HIIH
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nepepacnpeaeieHus] MeXAy HUMU Harpy30K COTJIaCHO BBHIOPAaHHOMY KPUTEPHIO
ONTUMAJIBHOCTH. J[1s 3TOH 1enn MOKeT OBITh UCIONB30BaHa CUCTEMa aBTOMa-
THYECKOTO WJIM aBTOMAaTH3UPOBAHHOIO YIIPABJICHUSI TpaHC(HOPMATOPHBIMH IO/~
CTaHLMSIMH, TTOJIy4Yarolasi Ha CBOW BXOJ JaHHBIE M3MEpEeHHH U (OpMHpYIOLIas
yIpaBIsIONIMe BO3ACUCTBHUSI Ha BBICOKOBOJIBTHBIC BBIKIIIOUATENH, TaKMM O0pa-
30M U3MEHSISI KOJIMYECTBO Pa0OTAOIINX TpaHCHOPMATOPOB.
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[pencraBnena xadeapoit
3JIEKTPOCHAOKEHNUS Hocrynuna 6.06.2007
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K BOITPOCY UCCJIEJOBAHUS YACTOTHBIX CBOMCTB
3JEKTPOIIPUBOJIA ITPU IPSIMOM YIIPABJIEHUY MOMEHTOM
C IIMPOTHO-UMNTYJIbCHOM MOJIYJISILUEN
B IM®TOBBLIX YCTAHOBKAX

Kana. Texn. Hayk, nou. KOBAJIb A. C., acn. IIBASIKOB A. B.

benopyccro-Poccutickuti ynusepcumem

B Hacrosiee BpeMs B pelyKTOPHBIX JTU(PTOBBIX YCTAHOBKAX CO CKOPOCTBHIO
JBYOKCHUS 10 2 M/C TIPUMEHSIIOTCSI CUCTEMBI YIPABJICHUS 3JICKTPOIPUBOJIOM TIe-
PEMEHHOTO TOKa C BEKTOPHBIM ympaBieHueM [1, 2]. Pa3HOBHAHOCTBIO TaKWX
CUCTEM SIBJISIOTCS MPHUBOJIBI C MPSMBIM YIPABICHHEM MOMEHTOM, KOTOpBIE 00-
JAgar0T OBICTPHIM JUHAMHUYECKUM OTKJIIMKOM 1O MoMmeHty [9-12, 14, 15, 18],
YTO JIeJIaeT UX MIEPCIIEKTUBHBIMHU IS TPUMEHEHUS B IN(TOBBIX YCTAHOBKAX.

CaMu nTUQTOBBIC YCTAHOBKHU MPEJCTABIISIOT COOON CIOXHBIE JIEKTpOMEXa-
HAYECKUE CUCTEMBI, TMHAMHKA KOTOPBIX OMPEIEISIETCS MPOIeCCaMt B DJIEKTPH-
YECKMX U MEXaHHUYECKUX MapIHalbHBIX MOJCUCTeMaX. DTH MOACHCTEMBI 00pa-
3YIOT COOCTBEHHO 3JIEKTPONPUBO U PIEMEHTHl MEXaHUYECKOM CBSI3U JIBUTATENS
¢ kabuno# mudra. CTeneHs B3aUMOACHCTBHUS ITUX MOACUCTEM 3aBUCHUT OT MHO-
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