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TUPHCTOPHAA UMNYJbCHAS! CUCTEMA
BO3bY)KAEHUS TEHEPATOPOB NOCTOAHHOTIO TOKA

C. A. KHMTAEBA

(PexoMenmoBaHa HayudBIM CSMHHADOM 3JeKTpOMEXaHHueckoro GaxyJabpTeTa)

HMiMnynbcHble cHCTEMBl DeryJHPOBAHMS HAMPSIXKEHHST reHepaTopPoB I10-
CTOMIHHOTO TOKa B IIOCJEJHee BpeMs CTaJH INpHBJeKaTb K cebe BHUMAHHE
6aarojaps GbICTPOAEHCTBUIO H BBICOKOH TOUHOCTH.

[lostsienHe MPOMBIIUJIEHHBIX CePHH YNPaBJASeMBIX MOJMYIPOBOIHHKCBBIX
BEHTH./Ie-THPICTOPOB ¥ HCHOJb30BaHWe HX AJS MUTAHHS OOMOTOK BO36YXK-
AEHUS 3JEKTPHUYECKHX MAaLUUH OTKDBIBAET HOBbIE BO3MOXKHOCTH NIPHMeEHe-
HUS HMIYALCHOM TeXHUKH [1].

OcoGeHHOCTbIO yHIpabJeHUs] THPUCTODaAMH SBJsETCS HEOHXOTHMOCTD
HCIOJIb30BAaHUST CHNELUAJbHBIX METONOB 3anupanus nocaennux. C atoit ue-
JIbI0 JUIA YIPaBJeHHS TMPHUCTODAMH NPHUMEHSIOTCS CXeMbl HCKYCCTBEHHOH
KOMMYTRLHH, OCYLUECTBJsSIEMble ¢ [TOMOLIbI0 KOH/JIEHCATOPHBIX HaKOUHTesek
snteprud, CxeMbl HCKYCCTBEHHOH KOMMYTAllHH MOTYT NPHMEHSTbCS NPH IHA-
TAHIH HACPY3KH KaK OT CETH TMOCTOSTHHOPO TOKA, TAK H OT Ce1H MepeMeHHO-
ro toka {2].

B TakMXx UMNYJALCHLIX CHCTEMAxX 06MOTKa BO3OYXKIEHHUS MUTaeTCsl MO-/
CTOSIHHBIM HAMpAXKEHUEM, MOAYJHPOBAHHBIMH HMIIY/JbCAMH IIOBbILIEHHOH
YacTOTHI, OlpelenfaeMOd 4acTOTOH MOAAyH OTNHPAIOLIero CHUrHaJjga Ha Y-
paBASIOUIMH CHJIOBOH TUPUCTOP,

HMMnyabcHbIfl cioco® peryJaupoBaHHs Bo36yxkIeHHS 0COOGEHHO IeJte-
coo6paseH B BMjy 3HAUWUTENbHOH HHAYKTHBHOCTH OOMOTKH BO30VXKJeHUS,

obycinaniuBaoilieii OOJBLIYI0 BEJUUHHY MNOCTOSTHHON BpeMeHH T =5

ITosToMy npu JIOGBIX BEJHUHHAX OTHOCHUTEJBHON IIPOLOJIKHICIBHOCTH
BKJIOYEHHsT THPHUCTOpAa M HAJHUYHH BEHTHJ/S, MIYHTHpPYyolLlero OOMOTKY
BO30VXK/eHUs,, B MOCJAeIHE BO3MOKEH PeKUM HEeNpephiBHOTO TOKa BCJES-
CTBUE TOro, YTO BO BpeMsi HMINyJbkca yBeJHYHBaeTCs JHEPTHd, 3anacaeMas
B HHAYKTHBHOCTH OOMOTKHM BO30OY:KAeHHS, a BO BpEMs Haysbl TOK NoAaep-
JKHMBAeTCsl 3a CUeT 3HEPruH, 3aMaceHHOH B 3JeKTPOMAarHuTHOM nogae. Tako#
pexXHM DPaboTH OJIaTONPHUATHO CKA3bIBAETCA HA SHEPTETHYECKHX MOKAa3a-
TeJAX 37eKTPHUECKOH MallMHbl, TaK Kak 3((hEeKTHBHOE 3HaueHHe TOKA BO3-
OyKIEeHHsT HEe3HAUYHTeJIbHO OTJHYAeTCs OT CPeiHero 3HAYeHHsd M, CJaenoBa-
TEJLHO, TENJIOBble MOTEPH YBENHUMBAIOTCS HE HAMHOTO.

KauecTho cTaOWIM3aUNKY HAMpsKeHHA Onpejessercs Moxlyuaunen Bbl-
XOAHOrO HampsI?KeHHs, B CBS3H C 3THM UYacTOTY NEPEKJIOYeHH{I THPHCTOpA -
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nesecoo6pas3no noBbiliaTh. ONHAKO ¢ TOUKH 3DeHHS CHHIKEHHS MOTePh Ha
BHXPEBblE TOKM M CHHIKEHHsI HarpeBa THPHCTODOB HMKHHH IpejeJi 4acTOTHI
nepexmoqelmu BoiOHpaeTcAd M3 'YCJAOBHSI 3aJaHHOTO KoadHuHHeHTa Nyab-
CallHii TOKa U OTHOCHTEJbHON NPOAOJKHTEJIBHOCTH BKJIIOUeHHs [3].

PaccmoTpuM nponeccel yCTaHOBJIEHHss TOKa B OOMOTKe .BO3OYIKAEHHS
reHepartopa Ipd HMOYJbCHOM THPHCTOPHOM peryJaupoBanuu. B atom cay-
yae Ha OOMOTKY BO3OY:KIEHHA TeHepaTropa WIOCTYHAIOT NPSMOYTOJbHbIE
HMIYJbChl Hanpsikedus ¢ amoantyjaoil U, mnepuogom nostropenus T u
CKBAXHOCTBIO 7 .

Taxas cucrema perynnposamm TOKa BO30yXkaeHHs] MOXKeT ObiTh mpen-
CTaBJieHa B BHUJe 3KBUBAJEHTHOH LeNH, IAe 'YIPaBASIOUIUA BEHTH/bL Hpei-
CTaBJ/s1eTC aBTOMATHYECKHM KJIOYOM, KOTOPBHIH HPOH3BOLHT. KOMMYTALHIO
E TJIABHOH W LIYHTHPYIOIIHX LENsX (pnc I). '

I'Ipoueccm VCTAaHOBJIEHUS TOKa Bo20yXKze- '
HHS B TakOH CHCTEMe paccMarpuBaloTcst B HH=
TepBajax BpeMeHH

. nT <tLT{(n+475)
T(h+1)<t<T(n+1),

rjle n — nejoe 4HCJIO, B MNPEANOJOXKEHHH, YTO
l. MHIYKTHBHOCTb H CONPOTHBJE-
Hue OOMOTKHM BO3OYMKJeHHUSI NOCTOAHHHI,
2. peakuusi AKops OTCYTCTBYET;
3. nuon [ uneasbHbli;
4. BHYTPEHHUM COMPOTHUBJIEHHEM HCTOUHMKA MHUTAHHS HPeHe-
Gperaewm; ,
5. rorepu B cTajiu, OOYCJAOBJI€HHble HYJALCHDPYIOIHM TOKOM,
npeHedpeKUTETLHO MaJibl.
Cornacho [3, 4] ypaBHeHHs H3MeHeHHsI TOKA BO30OYXK/IEHUSA B BHIE CMe-
LIeHHbIX peureTyaToiX (YHKIUHA HMEIOT BHA:
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3:‘— TB ’ TB ZT,
rae R u L — akTUBHOe CONPOTHUBJ/IEHHe H MHAYKTHBHOCTb OOMOTKHM BO3-

Oy aeHHs.
ITo ypaBdenuam (1) n (2) MoxKer ObITb ONPENENEHO MaKCHMaJbHOE H
MHHUMaJIbHOe YCTaHOBHBILIEeCs 3HaUeHHs TOKOB.

. U (1—e™ PT)
' MaKe — P 3
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bvuis = ga—e T) ! . (4)

R(l—e™ ")
Kosdduunent nysnbcauuii Toxa, XapaKTepHE)leLlle OTHOIISHHE MaK-

CHMaJIbHOr0 YCT4HOBMBIIErocst TOKa K MHHHMaJbHOMY YCTAHOBUBILHEMYCH

TOKY, paBeH
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‘K:Eq(l—” . : (5)
IMoansrit pasMmax HyﬂbCaH\Hﬁ TOKa B YCTAHOBHBULICMCA peXKHME

U (l———e_'fw) [l——e:’@ (-7 ] (6)
R(l—e™")

M3 nmonyueHHOTO 'ypaBHEHHs] BHJHO, UTO pasMax NyJ/bCalHH TOKa MpH
ﬂaHHOﬁ BeJHUHHe 7 3aBHCHT TOJAbKO OT [NapaMeTpoOB caMOHf Uernu H 4acTo-
TbI HepEKJIlO‘leHHPI THPHCTOPA.

HpH HE3HAYHTEeJAbHOM pasmaxe Hy.ﬂbcaHI/IH TOKa nponecc yCTaHOBJIe-
HUA TOKa B OOMOTKe B036y}Kﬂ,6HHH XdapaKTCpH3YETC st mauxon cocTaBJId-
IOI.U.CI/I ~

YpaBHeHMe l‘JIaJ_IKOI/I COCT&BJIHIOHJ,GH MOKeT ObITh Hpe,TlCTaB.HeHO B BH-
ze [3, 4]

AL - imaKc '—'iMHH =

ic (t);%( 1 - e_Tt‘rT ) )

[Ipu paGore remepaTopa Ha JAMHEHHOM yuYacTKe KPHBOH Hamarhudu-
BAHHS 3aBHCHMOCTb 3.1.C. OT TOKAa BO3CYXK/eHH: JIMHeHHA, TOTAa ypaBHe-
HHE TIJ1aJIKOH CcOCTaBJSOMER 3.1.C., 06YCJIOB.HeHHOP[ T3 KO cOCTaBARIOULIEH
TOKa BO36YXAeHHUdA, Oyler HMeTb BHJL

Ean(0=E ( 1_{'“) ®)

Eyc’r —_ kU

k — nocTogHHasA BeJMYHHA, ONpejediseMass yIJIOM HakKJOHA4 XapaKTepHuC-
TUKHM XOJIOCTOrO XOJa K ocu abucc.

C uespio yMeHblUIEHMS NMyJAbCcalMil TOKA, & TakXe KoJebaHU# 3.7.C. re-
HepaTopa 4YacTOTa KOMMYTAHMM THPHCTOPOB MPH 3aJaHHOM KO3(QUIHEeH-
Te MyJbCalHil TOKA ¥ OTHOCUTEIBHOM HPOHOJIKHTEHLHOCTH BKJIIOYEHHUS OI-
peneasieTcss Kak

Tae

Inx
T={t7,, ®

rje » — KO3(ppHIHEHT MyJabCanHii TOKa.

HMnynbcebie cHCTEMBl aBTOMATHYECKOTO pEryJHpPOBaHUsA BO3OyxKe-
HHS 3JIEKTPUUCCKUX MALIMH HA THPHCTOPAX € MCKYCCTBEHHOH KOMMYyTaunHeH
TOKa B CHJIOBOJI uenu pa3paboTaHbl u HccjaeayioTcsi Ha Kadenpe DIIA
Tomckoro monutexnuueckoro uHcTHTyTa. CHCTeMbI MNoOKasaan cebsi Kak

6bICTp0I[eI/ICTBy1011LPIe OG.HHI[EIPOU.[HG BBICOKOH TO‘IHOCTbIO O’T‘pa6OTKI/I H BbI-
»COKI/IM KagecTBOM PEI‘YJIHPOB&HI/IH
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