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NOJYNPOBOOHHUKOBBI¥ PEIYJIATOP HANPSI)KEHUA
FTEHEPATOPA NEPEMEHHOI'O TOKA

B. B. IVKYTHH, A. B. IYREYBJIMH

(IIpegcraBiaeHa HayYHBIM CeMHHAPOM Kademp 3JAeKTPHYECKHX MalluH
U OOIIeH BJIEKTPOTEXHHUKH)

B cBasu ¢ pacmupeHneM 06/1aCTH IPHMEHEHUs THPUCTOPHBIX mpeobpa-
30Barejsell W CO3JaHHEM Ha HX OCHOBe MALIHHHO-BEHTH/IbHBIX KOMILIEKCOB,
BO3HHKAeT Npo6JjeMa CO3JaHHUs OBICTPOAEHCTBYIOUINX PEryJIsiTOPOB Hamps-
XKeHHs, paboTalomux NpH HECHHYCOHXATbHOH (POpMe KDPHUBOH HaNpsSKEHHs
regeparopa. [ss reHepaTopoB NepeMeHHOr0 TOKa NPHHUHUNHATIBHBIM SIBJS-
ercsi BOIPOC — 110 KAaKOMY 3HAUeHWIO HAlpPfAXKeHHs OCYLIeCTBJATb peryJu-
poBaHue: 1o aMIVIMTYJZHOMY, CpelHeMy WU JeicTBylomeMmy. B 3asucumo-
CTH OT pelLIeHust 3TOTO BOIpPOCA BBIOHPAETCS CXeMa YYBCTBHTE/IBHOTO 3JIe-
meHTa. Cjexyer OTMETHTb, YTO NPH CHHYCOMIAJbHON (opMe KPUBOH MOK-
HO [IO0OUTBCS JOCTATOYHOM CTAaOUJIBHOCTH IIEPEMEHHOIO HaNpPsKeHHsa Iy-
TeM pPeryJHpoBaHus 1o JioOoMy u3 ero 3Hauenui [1, 2].

Ha npaktuke uacto TpeOyercs IoJaydyaTb CTaOH/IbHOe [eHCTBYIOIEe
3HaueHWe HECHHYCOHJA/JIbHOT'0 HANpsi2KEHHS CHHXPOHHOIO reHeparopa B ILIH-
pPOKOM JAMala3oHe M3MEeHeHWd HAaTPy3KH H 4acTOTH. B 3ToM ciyyae 4yBCT-
BUTEJbHBIH 3/7€MeHT [OJKEH pearupoBaThb Ha [CHCTBYIOIlee 3HAYEHHE He-
CHHYCOUAJBbHOTO TePEeMeHHOTO HaNpSIKEeHHUs:

U: S 2
‘/Tgudt.

W3 storo BbIpaxeHust CJA€AyeT, 4TO AATYHK HAEHCTBYIOUIErO0 3HAYCHHUSA
qonmed ObITL PeHIAOUINM YCTPOHCTBOM, BBINOJNHAIOIUM MOCAELOBATENbHO
omepanuy BO3BeNEHHs B KBaJparT TEeKYLIEro 3HAYCHHS HaNpsXKeHHs, HHTEr-
pUPOBaHuUs ¥ H3BJeueHHs KBajapaTHOro KopHfA. To ecTb JaT4MK AEeHCTBYIO-
Iero 3HayeHusi MOJyJYaeTcst HOBOJNBHO CIO0XKHBIM, HEHaJAeXHBIM M He obecre-
YUBAION(MM BBICOKYIO TOUHOCTh HU3MepeHHs. 3HAUUTENbHbIH HHTEPeC B 3TOH
CBSI3H NPEACTABJSAIOT METOABl H3MepeHUs ACHCTBYIOIIErO 3HAYEHHUs, UCIOJIb-
syioinye 3Qp@deKrT TEII0BOro Bo3peicTBHs. M3 HuX Haubosee INPOCTHIM U
TOYHLIM $BJsIeTCS NpPHMeHeHHe B KauyecTBe JaTyMKa AEHCTBYIOMIEro 3Haye-
HHUs JaMIIOYKH HaKajduBaHusi, npeobpasyloliefl HalpsizKenWe reHeparopa B
CBETOBOH IIOTOK, KOTODBIH perucrpupyercs oTonpraeMHUKOM. Dortonpuem-
HHKOM MOryT ObITh (OTOpE3UCTOpB, (HOTOAMOABI, (HOTOTPAH3HCTOPBI U JIP.
JlaMnouka Haka/JMBaHHs TpeACTaB/seT COOOH YHHBEPCAJIbHBIA YIIpaBJsie-
MBIl HCTOYHHK CBeTa /g MHPOKOro Kjiacca ONTpPoHHBIX map. Ona mosBoJs-
€T JIerko II0JydaTh BBICOKHE YPOBHHM OCBEIEHHOCTH Ha pabodell mJIomainu
doTonpUEeMHIKa, UTO CHHXKAaeT TpeOOBaHUA K €ro YyBCTBUTEJBHOCTH H
K03 dunuenty ycunenus [3].

B pacrosime#l cratbe OMHCAH PEry/asTOp HaNpsiKEHHs reHepaTopa mepe-
MEHHOTO TOKa, B KOTOPOM B KauecTBe JaTyhKa [IEHCTBYIOIIETO 3HAYEHHUS
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IIpHMEHEHa ONTPOHHAs Iapa: JaMIOykKa HaKaJuBaHUI — (GOTOPe3UCTOp.
BKIIOYEHHAass B MOCTOByI0 cxemy (puc. 1a). Hanpsxenue U,, nponopuuo-
HaJbHOE HAaNpAXKEHHIO TeHepaTopa, CHHUMaeTcs C JHarcHaad MocCTa
(puc. la), Kk npyrofi IHAroHaJH KOTOPOTO NpPHK/IaABIBAeTCS HaNpsyKeHHe
nutanusg Uo. B niedo mMocta BKIOUeH GOTOPE3UCTOP Iy, KOTOPHIH paboTaer

ol

U, Uy
umi,n allp giay
Upw

Puc. 1. Jlaruuk [eHCTBYIOUIEN0 3HAYEHHA: a — CXeMa;
0 — 3aBHCAMOCTE COIPOTHBJIEHUA (OTOPE3UCTOPA OT
HANPAMEHNA Ha JaMIO4YKe HAK3JIHBAHHUSA

[N

B pexXuMe YNPaBJSEMOTO COIPOTHUB/JIEHUS. 3aBHCHMOCTb COIIPOTHUBJAEHHUS
toTopesncropa OT HaNpSIKEHUsT Ha JaMIOuKe HAKaJUBaHHUs IIPELCTaBJIEHA
Ha puc. 16. Hanpsaxkenue remepatopa u COOTBETCTBEHHO Ha JaMIOYKe Ha-
KaJIUBaHUS MeHsieTcss B y3KOM nuamnaszoHe oT Umin 10 Umax, TO3TOMY pabo-
yuii yuactok 3aBucumoctu ro=f(U;) MOXKHO anmnpoKCHMHPOBaTb HPAMOi C
COOTBETCTBYIOUIUM KO3(p(PHUNEHTOM HaKJI0HA. Torga B COOTBETCTBHHM C
puc. 1.

Phis Uplg o U, :
I3 + Ig 1 il
e
Ig =1 + (Upax — Up)tge;
tga = Rt
% Umax — Umin

CnenoBatenpHo, u3MeHeHre Hampsikenus mocta AU 3a cueT n3Mexe-
Hys HanpsiKeHusa gamnouku AU, ompeneauTcss BhiDasKeHHEM ’

Ua(ty + AUztega) Uty )
I3 +1y + AUjtga Ty b da

Boipaxenune (1) mokaswiBaer, uto BeamunHa AU, moxer OBITH 3HAYH-
TeJbHOH, a OTHOLIeHHe Hanpsikenuid U, pazbaaaHCHPOBAHHOTO U cOanaHCH-
POBAHHOTO MOCTa MOKET JOCTHUTaTh OueHb 00/bIIuX BenuuuH. CienoBaTesb-
HO, YYBCTBUTRJIBHOCTh PEryJ/JasiTopa MOMKeT OLITh JOCTaTOYHO BBLICOKOH.

[lpunnununanbHas cxema peryasTopa H3oOpaxkena na puc. 2. Hamps-
XKeHHe ¢ JAHaroHaJu MocCTa IIOJaeTcss Ha BXOJA 3MHTTEDHOIO INOBTOPHUTES,
coGpannoro Ha Tpansucropax T, Te. las yBenHueHHs BXOJHOTO CONPOTHB-
JeHHSl TOBTOPHTENS IpHMEHeHa cxema Ha cocTaBHoM Tpuome. C Bbixona
SMHUTTEPHOro MOBTOPHTEIS HaNpsiKeHHe pasbananca mocrymaer B 0a3oBYIO
uenb Tpansucropa Ts. Cloga Ke NOCTYHAIOT MOJOKUTEIbHBIE HMIYJALCH NH-
71000pa3Hoil GOpMBl ¢ reHeparopa muioofpasuoro Hanpsxenua (FIIH), co-
OGpannoro Ha tpansucrope Ts. 'TIH samyckaerca My bTHBUGPATOPOM, CO-
OpaHHEIM Ha TpaH3ucropax Te, T7. DTu Hanmpsxkedus CpaBHHUBAIOTCA Ha CON-
poTuBJeHKH Ps. Tpansucrop Ts 3akpbiBaeTcs, Kak TOAbKO HalpaKeHHe NUJbl
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Puc. 2. IIpHHOAMHAKBHAA CXeMa peryidropa HaopameHHUA

CTaHeT PaBHBIM HaNpsiKeHHIO pa3bajsaHca MOCTa M OTKPBIBAETCS KaK TOJIb-
KO Hampsikenue pasbajaHca NIPEBLICHT HalpsaxeHue Nuibl. Takum obpa-
30M, TpaHsucrop Ts; paboraer Kax THNUYHBIN PeJEHHBIH 3JeMEHT, npeobpa-
3ys N/JIaBHO-U3MEHSIOMUIACA CUTHAJ, NOCTYHNAOUW KA C 3MHUTTEPHOTO MOBTO-
pUTeJisi, B CEPUI0 HMIYJbCOB, KO3(D(PHUIHEHT 3anonHenns KoTtopwix Ky mpo-
TOPLHOHA/NeH BeJUUUHE 3TOro curxana. Koadduuuent sanonHeHus ompene-
JITETCST BbIparKeHHeM:
K e tH
S T
rie ty — BpeMs MPOXOXKIeHUS HUMIYJbCAa TOKA B KOJJEKTOPE TPAH3HCTO-
pa Ts;
T — nepuon pabouein gacrorsr I'ITH.
CooTHomeHre MexXJ1y H3MeHEHHeM BeJHYMHBl CHrHaja pasbananca
MOCTa ¥ COOTBETCTBYIOUIUM H3MEHEHHEM JJIUTETbHOCTH HUMIY/bCa IOKa3aHo
Ha puc. 3. Paccmorpum ciayuafl, Korga B pesy/ibTaTe H3MEHEHHsS HaArPY3KH

Pue 3

reHepaTopa ero BLIXOJIHOe HalpsXKeHWe H3MEHHJIOCh, 3HAUUT H3MEHHJIOCH
W HanpsixeHue pas6ananca mocra ¢ BeauunHH Ucp 10 Uee. CaenoBaresipHo,
H3MEHHTCH W BeauunnHa Koadduuuenta sanonHeHus Ko Msmenenue miu-
TEAbHOCTH HMIIY/JIbCca TPH H3MEHEHUH HampsiKeHUs TeHepatopa oOnpenes-
eTcsl Kax

[\
)
(%1}



/ s
Lstu s e tnl,

riue JEnl—I_]',HI/ITEJIBHDCTI:» HMITyJbCa, COOTBETCTBYIONMAsl MepPBOHAYAJbHO-
My HaIpsiZKEHUIO TeHeparopa,

HJiau
1 1
At = ATl - :
L C(tgﬁ igT)
rie
tsfee {tjm :
p
U
e tm ;
B

Um — amnauryna umnyabscos ['ITTH;
tp — pabounil X01 NMUJIH;
tp — NnepuojJ BOCCTAHOBJEHHS HCXOAHOTO coctosinus [TTH.
O6p1uHO tp>>ts
AU
Aty =~ —==

te’?

(2)
[lostomy nauTenbHOCTD HUMIYJIBCA TOKA B KOJJIEKTOPHOH HArpyske Jii-

HEHHO 3aBHCUT OT BeJHYHHBI npupainenus curnana AUe, u Torga HoBoe 3Ha-
yenne Kgy onmpenenunrcs xax

}(SH =

1 ALIC 't
T(tg@ iy ”1/’

rage AU¢ onpeneasercs BblpaxenneMm (1).

Takum 06pasomM, UYBCTBUTEAbHOCTh PETYIATOPA ONpedesercs BeaHdu-
ot AUc u yraoMm B, ¥ A/st YMeHbUIEHHS] MOTPEIIHOCTH HeOGXOAHMO TOBHI-
uiaTb AUg, 4TO BIOJHE OCYLIECTBUMO MJisi MOCTOBOH CXeMBI, ¥ YMeHbIIAThb
aMIVIUTYRY nudsl Up.

Koadpunuent samosnHeHusi, COOTBETCTBYIOIIMH HOMUHAJLHOMY 3Haye-
HUIO PEryJupyeMoro HanpsiKeHHs, YCTaHABJIMBAeTCs IPH TOMOINH MOTeH-
nuoMerpa rp. llemouka NOJO0KHUTETbHOH OGPATHON CBA3HW C;—I7 OOECmeYHu-
BaeT yeTkue (PpouThl npu mepebpoce ycuaurens. Cmemenne E; obecmeunBa-
BaeT HajlexXHoe M OBICTPOe 3aKpblBaHHe MourHoro Tpausucropa Ts. C BBIXO-
Ia YCHIUTeAd MOLIHOCTH HMMIYJBLCH TOCTYIAIOT B OOMOTKY BO030YKIeHHUS
3JIeKTPUYECKON MAIUWHBL, IJie AeMOAYJIUPYIOTCS NPU MOMOIIM IUYHTHPYIOLIe-
ro puoxa s Tox B 06MOTKe BO3OyKIEHHUS, MPH HOCTATOYHO OOJBLION IIO-
CTOSAHHOU BpeMeHH, NPaKTHUECKH He MMeeT NMyJbCaluH, a ero BeJlHWYUHA OIl-
pelessieTcs BbIpaxKeHneM

E,

Tomr

: P<3n’

IOBF =

TJle Topr— COIPOTHBJEHHEe OOMOTKH BO30YXKJEHHUS reHeparopa.

Huon JI; CAYXKHT 1Js1 CHATHS TepeHanpsizKeHHH c TpaHsucropa Ts, a
COIPOTUBJIEHHE [ LIYHTHUPYET ero, objeruas pexuM paboThl CHIOBOTO
TPaH3UCTOPA.

BrimosiHeHHBIH 1O NPHUBENEHHOH cxeMe o0pasel peryiasaropa obecmedu-
BaJ TOYHOCTb PEryJiHpOBaHUsI HANpsKeHHUs reHepatopa —=2% npu usmewe-
KM Harpys3KH reHepaTopa OT HYJd 0O HOMHMHAJbHOM M JIBYKPaTHOM H3Me-
HEHUH CKOPOCTH BpauleHus reHepartopa. B kauecTBe HArpysku rexHeparopa
UCII0JIb30BaJICA ITOJYIPOBOJHUKOBLIA BBHIIPSMHUTED.

Jasg onTpoHHOI mapel JaMIOUKa HaKaJUBaHHUSI — (OTOPE3UCTOD HC-
I0Jb30BANINCh (poToconpoTusiaenuss Tuna CD-2-5 u JaMIOUKH HaKaJlWBaHUS
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runa CM-36. ConpotuBienue ¢oropesnucropa Ha pabouyeM yuacTKe COCTaB-
asio 20—30 xowm.

B HacTosimieli cTaThe omucaH peryJATOp HalpsKeHHUs, o0ecreduBalo-
WU crabuanzanuio AefcTByIOUIero 3Ha4YeHHs HECHHYCOMAAJbHOTO Hamnps-
JKeHHs1 Ha BBIXOfle TeHepaTopa C TOYHOCThIO =20, B IMIHpOKOM HamazoHe
H3MeHeHW# Harpy3kd M CKOPOCTH BpaimeHus reseparopa. Peryastop oriu-
YQeTCs NOCTATOYHOH MPOCTOTOH, HaJEeKHOCThIO, XOPOIINMH BeCO-Ta0apHTHE-
MH TIOKasaTeasMH,

JIUTEPATYPA

1. B.II. Bynakos, P.I. "acmapo B. IloayIpoBOAHHUKOBbIe PErYIATCPbI
HanpAHMeHusa W YacTOThI BJERTpHUecKuX MamuH., Hzi-Bo «IJHeprus», 1965.

. A. JlogouHukos, E. I'. Opanos. H pacuery HMIYJIbCHOH CHCTEMBbL
PEryITUPOBAHHSA DJIEKTPUYECKHX MAIIHH C HESBHO BLIPAMKCHHBIM MOJYJIATOPOM IIH-
DPHHBI HMITYJIbCOB. <DJEKTpHuUecTBO», 1972, No 8.

3. C. B.CBeYHHEKOB. DJIeMeHTbl ONTO-3JeKTPOHHKH, M., H31-BO «DHEPTHAY,
1971.



