
K-1'1-lv 

.t:t ~It -1-1 
B.B.KaJIHHHt~eHKO 

CTABMRM3MPOBAHHhlMMCTOqHMK 

llOCTOHHHOrO TOKA 

~nH ABTOMATM3MPOBAHHhlX CMCTEM 

llMTAHMH ci>M3MqECKMX YCTAHOBOK 

I Y / vt-':/---1 
13 - 9577 



8!HfH8HHOf'O HHCTHTyTa a~epHbiX 

CJie~OBaHHH 

06be~HHCHHOrO HHCTHTyTa R~epHMX HC· 

CR CaMOCTORTCnbHMMB rry6nHKaUBRMB. 

BBH co cT. 4 YcTaBa OHJIH. 0TJIHque 

KJIIOqaeTCR B TOM, qTo TCKCT rrperrpHHTa 

JBe~eH B KaKoM·nu6o HayqHOM.*YPHane 

e. 

8.8 .KaJIHHHtleHKO 

CTABHnH3HP08AHHM~ HCTOqHHK 

OOCTOHHHOfO TOKA 

~nH A8TOMATH3HP08AHHMX CHCTEM 

OHTAHHH «llH3HqECKHX YCTAH080K 

; - u .... ~ 

-~ L." . 
&., 1GJ •l'lti f EKA 

13 - 9577 



Bue~peuue KH6epueTuqecKHX MeTo~oB ynpaaneuug yc
KopuTengMH 3apg:lKeHHbiX qacTHU. I I/ cTaBHT 3a~aqy co3~a
HHg CTa6HnH3HpOBaHHbiX HCTOqHHKOB llOCTOgHHOrO TOKa, 
ynpaangeMbiX c noMOliJ.biO 3BM. TaKue ucToquuKH ueo6-
xo~HMbi ~ng llHTaHHg MarHHTHbiX 3nCMCHTOB KaK C06CTBCH
HO yCKOpHTeneH, TaK H pa3H006pa3HOH $H3HqeCKOH anna
paTypbi. 3neKTpuqecKue napaMeTpbi MarHHTHbiX 3ner.feu
TOB pa3nHqHbiX $H3HqecKHX ycTaHOBOK BCCbMa CHnbHO 
pa3nuqaiOTCg, pa3nHqHbl TaK:lKC H Tpe6oaaHHg K OCHOBHbiM 
napaMeTpaM HCTOqHHKOB: ~Hana30HY perynHpOBaHHR TOKa, 
aenuquue uecTa6unbuocTH, aenuquue nynbcau.uu H T .n. 
Pa3pa6oTKa yuuaepcanbuoro HCToquuKa TOK~, y~oaneTao
pgiOlll.ero IIIHpOKOMY ~Hana30HY H3MCHCHHg napaMeTpOB ua
rpy3KH, no-au~HMOMY, ueu.enecoo6pa3Ha. 

YnpaangeMbie OT 3BM cTa6unH3HpoaaHHbie ucToqHHKH 
TOKa ~ng llHTaHHg MarHHTHbiX 3nCMCHTOB, HMCIOliJ.HX ManyiO 
llOCTOgHHYIO BpCMCHH, BbinOnHgiOTCg B Jla6opaTOpHH g~ep

HbiX npo6neM no 6noK-cxeMe puc. 1. 
Uu$po-auanoroBbiH npeo6pa3oaaTenb 1 IUAIIII npe~

ua3uaqeu ~ng npeo6pa3oaauug ynpaangiOlll.ero Ko~a, no
cTynaiOlll.ero OT 3BM, B COOTBCTCTBYIOlli.HH ypOBCHb onop
HOH BenuqHHbl. 3TOT ypOBCHb no~aeTcg Ha O~HH BXO~ 

ycTpoiicTaa cpaaueuug IYCI, ua ~pyrou axo~ YC nocTyna
eT curuan c ~a TquKa ToKa I JJ..T I. Ilo~ ~eHCTBHCM KOHTypa 
perynupoaauug, co~ep:lKalll.ero UAIIl, JJ.,T, YC, YCO H PT; 
B u.enu uarpy3KH ycTauaanuaaeTcg TOK I= NM (l), n~e 
N - u.u$poaou KO~ aenuqHHbi TOKa, M (l).. MaCIIITa6HbiH Ko3$

$uu.ueHT UAIIl. 

3 



PT 
d... 

. y . 
~ 

r- UAn2 __ Un 
rl 
)t 

' 
l#J. !:JCO T l 

ZH 

u 
YC 

~ U.An1 
a.r 

:i._ 
r 

PB 
, ·• u K ~ 

n~/t . 
om JB/1. 

Puc. 1. EAoK-cxeMa cma6uAu3upoaaHH020 ucmo~HuKa no
cmo.RHH02o moKa, ynpaaA.ReMozo c noMOUibiO 3BM. PT -
pezyAUPYIOUIUU mpaH3UCmop, Z H - HU2py3Ka ucmo~HUKa, 
,l{T - oam~uK moKa, YC - ycmpoiicmao cpaaHeHUJI, YCO -
YCUAUmeAb CU2HUAa OWU6KU, aAJIJ - I.IU(/Jpo- UHUA0208biU 
npeo6pa3oaameAb 1, aAII2 - ijU(/Jpo- UHUA0208biU npeo6pa3o
aameAb 2, PB u IIY - peAe apeMeHu u nopozoaoe ycmpou
cmao. 

l(u4!po-aHanoroablii npeo6pa3oBaTenb 2 IUAII21 npen
Ha3Ha'leH nns npeo6pa3oBaHHB ynpaansro~ero Kona B Ha
nps:>KeHHe Un, aenH'IHHa KOToporo U n = NM <U) , r ne M (lJ)

MaCWTa6HbiH K03<WJHUHeHT l(AII2. 
Perynupyro~uii TpaH3HCTop IPT I pa6oTaeT a pe:>KuMe 

3MHTTepHoro noBTopuTens. Ha axon PT a ycTaHOBHBWeMcs 
pe:>KHMe B03,IJ.eHCTByeT ynpaanBIO~ee Hanps:>KeHHe Uvnp=Lh+Uy, 
rne Uy- uanps:>KeHue Ha Bbixone YCO. · 

Pene apeMeHH H noporoaoe ycTpoiicTBO IPB H IIY I 
o6ecne'IHBalOT BbiKlllO'IeHHe KOHTypa o6pa THOR CBH3H Ha 

4 

onpeneneHHbiH HHTepaan apeMeHH lpene apeMeHHI npu 
ycTaHOBKe HOBOrO 3Ha'leHHB TOKa, a TaK:>Ke npH B03HHKHO
BeHHH paccornaCOBaHHH B KOHType o6paTHOH CBB3H CTa6u
llH3aTopa, npeablwaro~Hx nonycTHMble 3Ha'leHHB lnoporoaoe 
ycTpOHCTBol. 

PaccMoTpHM B3aHMO,IJ.eiicTBHe yJnoa cTa6unH31iTopa B 
npouecce OTpa60TKH KOMaH,IJ.bl Ha ~CTaHOBKY HOBOro 3Ha
'leHHB TOKa B Harpy3Ke, a TaK:>Ke llpH CpbiBe CTa6HllH3a
UHH. YcTaHoBKa TOKa a Harpy3Ke ocy~eCTBnBeTCB nonaqeii 
Ha BXO,IJ.bl l(Aill H l(AII2 COOTBeTCTBYIO~ero ynpaBnBIO~ero 
Ko,IJ.a. OnHoapeMeHHo Ha axon pene apeMeHH nonaeTcs 
ynpaBllBIO~HH HMllY llbC, npHBO,IJ.H~HH K 3aMbiKaHHIO KniD'Ia 
"K" pene apeMeHH. BpeMB Bbl,IJ.ep:>KKH pene IT .e. nnuTenb
HOCTb 3aMKHYTOrO COCTOBHHB KlliO'Ia "K"I Bbl6HpaeTCB 
HeCKOnbKO 6onbwe apeMeHH ycTaHoaneHHB nepexo.D.HbiX npo
ueccoa B CHllOBbiX 3lleMeHTaX CTa6HllH3aTopa. B Te'leHHe 
3TOrO BpeMeHH BbiXO,IJ. ycTpOHCTBa cpaBHeHHB 3aKopoqe~ 
H 6onbWHe curHanbl paccornacoaaHHB He nocTynaroT Ha 
axon ycunuTens curHana owu6KH. lion neiicTaHeM BbiXo,IJ.
Horo Hanps:>KeHHB l(AII2, nocTynaro~ero Ha axon perynu
pyro~ero TpaH3HCTOpa, TOK B Harpy3Ke ycTaHaBllHBaeTCB 

npu6nH3HTenbHO paBHbiM Un/RH, nocKonhKY perynupyiDIUHii 
TpaH3HCTop pa6oTaeT B pe:>KHMe noBTopHTens. Ecnu Macw
Ta6Hblii Ko3clxliHuHeHT l(AII2 Bbi6paH H3 ycnoaHB M <U )=M(J) RH , 
ToK a uenu Harpy3KH 6yneT paaeH I= Un/RH, .. NM (I). ITo 
HCTe'leHHH BpeMeHH Bbl,IJ.ep:>KKH KlliO'I "K" pa3MbiKaeTCH, 
KOHTyp o6paTHOH CBB3H BKlliO'IaeTCB H o6ecne'IHBaeT Bbi
COKYIO TO'IHOCTb COOTBeTCTBHB BellH'IHHbl T.OKa ycTaHOBneH
HOMY KO,IJ.y N H BbiCOKYIO CTa6HllbHOCTb. 

IlpH CpbiBe CTa6HllH3aUHH BCne,IJ.CTBHe B03,IJ.eHCTBHB B03-
MyiUeHHH 60llbWOH aMllllHTY.IJ.bi, He OTpa6aTbiBaeMbiX KOHTy
pOM perynupoaaHHH, npoucxo,IJ.HT cpa6aTbiBaHHe noporoaoro 
ycTpoiicTaa. Ilpu 3TOM Knroq "K" 3aMbiKaeTCB H KOHTYP 
o6paTHoii CBB3H BbiKnroqaeTCB. OnHoapeMeHHO noporoaoe 
ycTpOHCTBO Bbi,IJ.aeT · HH4!0pMaUHIO 0 CpbiBe CTa6HllH3aUHH 
H Bbipa6aTbiBaeT CHrHan o6pa~eHHH K 3BM, Tpe6YIOIUHH 
llOBTOpHTb ycTaHOBKY TOKa. Iloporoaoe ycTpOHCTBO ,IJ.eii
CTByeT B Te'leHHe acero HHTepaana apeMeHH, noKa aenu
quua OTKllOHeHHB TOKa Harpy3KH OT Tpe6yeMOrO 3Ha'leHHB 
npeBbiWaeT 3a,IJ.aHHbiH ypoaeHb. Ecnu B pe3ynbTaTe . He
cKOllbKHx noBTOPHbiX ycTauoBOK KOHTYP cTa6unH3aUHH He 
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BOH,IJ,eT B HOpManLHbiH pe)I(HM, 3BM Bbi,IJ,aeT HHcl>OpMaUHIO 

0 HeHcnpaBHOCTH ,IJ,aHHOrO CTa6HllH3aTopa. 

Ba)I(HO OTMeTHTL, 'ITO B CTa6HllH3aTope TOJ<a no 6noJ<

CXeMe pUC. 1 MOryT 6biTL HCnOllL30BaHbl ,IJ,aT'IHKH TOJ<a 

C S - o6pa3HOH BbiXO,IJ,HOH CTaTH'IeCJ<OH xapaJ<TepHCTHJ<OH, 

a TaJ<)I(e ,IJ,aT'IHJ<H, o6na,IJ,aiOJnHe BbiXO,IJ,HOH xapaJ<TepHCTHKOH 

6onee CllO)I(HOrO BH,IJ,a /HanpHMep, C "llO)I(HbiMH" HYllJIMH/. 

Ilo,IJ,o6Hble xapaJ<TepHCTHJ<H npe,IJ,cTaaneHbl Ha puc. 2. Xa

paJ<TepHCTHJ<OH BH,IJ,a A o6na,IJ,aeT ,IJ,aT'IHK TOJ<a, OCHOBaHHbiH 

Ha HCnonL30BaHHH JIBlleHHH JI,IJ,epHOrO H 3llel<TpOHHOrO pe30-

HaHcoa/2/; xapaJ<TepHCTHKOH BH,IJ,a Ji - MarHHTHbiH J<OMna

paTop nocTOJIHHoro ToJ<a /3, 4 I /ycnoBHMCJI ,IJ,n.ll J<paTJ<OCTH 

B ,IJ,anLHeHWeM H3llO)I(eHHH ,IJ,aT'IHKH C ITO,IJ,06HbiMH BbiXO,IJ,

HbiMH xapaJ<TepHCTHJ<aMH Ha3biBaTL ,IJ,aT'IHJ<aMH THITa A 
H THITa Ji, COOTBeTCTBeHHO/. 
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Puc. 2. ,l(ea euoa BbiXOOHbiX xapaKmepucmuK oam'lUKOB moKa. 

06pa THM BHHMaHHe Ha HeJ<OTOpble OC06eHHOCTH pa60Tbl 

J<naCCH'IeCJ<OH CXeMbl TpaH3HCTOpHOrO KOMITeHCal{HOHHOrO 

CTa6HnH3aTopa TOJ<a/5/ npH HCITOllL30BaHHH B HeH,IJ,aT'IHKOB 
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TOKa THna A HllH Ji /KnaCCH'IeCKaJI CXeMa CO,IJ,ep)I(HT Y3llbl: 

)l.T, YC, YCO, I.J.Alll, PT/. Ha puc. 2 ,IJ,aHo rpacl>H'IeCKOe 

npe,IJ,CTaBneHHe ycTaHOBHBWerOCJI COCTOJIHHJI ,IJ,llJI yKa3aHHOH 

cxeMbl. IlpJIMaJI Ip a o6oHx cnyqaJIX npe,IJ,cTaanJieT eTa

TH'IeCKYID xapaKTepHCTHKY peryn.IITOpa. 

CTaTH'IeCKHH pe)I(HM xapaKTepH3yeTCJI O.IJ.HOH ycTOH'IH

aoii pa6oqeii: TO'IKOH /TO'IKa 2/ ,IJ,llJI CTa6HllH3aTopa C ,IJ,aT'IH

KOM THna A H .IJ.BYMJI yCTOH'IHBbiMH TO'IKaMH /TO'IKH 2 
H 4/ ,IJ,llJI CTa6HllH3aTopa C ,IJ,aT'IHKOM THna Ji. 

IlpH Ha'lallLHbiX OTKllOHeHHJIX CTa6HnH3HpyeMOrO TOKa, 

npeBbiWaiDJnHX a6CUHCCbl TO'IeK a H 6, BbiXO,!J,HOe HanpJI)I(e

HHe ,IJ,aT'IHKa paBHO HyniD, 'ITO paBHOCHllLHO pa3Mb1KaHHID 

KOHTypa o6paTHOH CBJI3H CTa6HnH3aTopa. TaKHM o6pa30M, 

CTa6HnH3aTopy C 06Cy)I(,!J,aeMbiMH ,IJ,aT'IHKaMH TOKa npHCYinH 

cne,IJ,yromHe oco6eHHOCTH: 

a/ a o6J.QeM cnyqae ,IJ,nJI aao,IJ,a cTa6HnH3aTopa a pa6o

'IHH pe)I(HM He06XO,!J,HMO BHeWHee B03,IJ,eHCTBHe, 

6/ ecnH aenH'IHHa B03MyJneHHH B uenH o6paTHOH CBJI3H 

npeBbiCHT onpe,IJ,eneHHbiH ypoBeHL, B03MO)I(eH CpbiB CTa-

6HllH3aUHH, npHBO,IJ,JIJnHH K na,IJ,eHHIO TOKa B Harpy3Ke ,IJ,O 

Hyneaoro 3Ha'leHH.II; KpoMe Toro, ,IJ,nJI cTa6HnH3aTopa c 

,IJ,aT'IHKOM THna Ji B03MO)I(eH nepeXO,!J, Ha "llO)I(HYJO" pa6oqyro 

TO'IJ<y. 
CoaepweHHO O'leBH.IJ.HO, 'ITO TpaH3HCTOpHbiH J<oMneHca

UHOHHbiH CTa6HllH3aTop TOJ<a, o6na,IJ,aiOinHH Tal<HMH CBOHCT

aaMH, npaJ<TH'IeCJ<H Hepa6oTocnoco6eH. 

Ha puc. 3 npHBe,IJ,eHo rpacl>H'IecJ<oe npe,IJ,cTaaneHHe yc

TaHOBHBWerOCJI COCTOJIHHJI ,IJ,llJI CTa6HllH3aTopa·, BblnOnHeH

HOrO no 6noJ<-cxeMe puc. 1. 3,IJ,ecL npe.IJ.cTaaneHbl ,IJ,Ba 

aapHaHTa pe~eHHJI: ,IJ,nJI CTa6HnH3aTopa C ,IJ,aT'IHKOM THna A 
H ,IJ,llJI CTa6HllH3aTopa C ,IJ,aT'IHKOM THna Ji. 

C T a 6 'H n H 3 aT o p c .IJ. aT 11 H J< oM T H n a A. CxeMa 

o6na,IJ,aeT O,IJ,HOH TO'IKOH paBHOBeCHJI, ne)l(aJneH Ha pa60'IeM 

yqacTJ<e BbiXO.IJ.HOi xapaJ<TepHCTHJ<H ,IJ,aT'IHJ<a. EcnH TO'IJ<a 

nepeceqeHHJI xapaJ<TepHCTHJ<H perynJITopa Ip c np.IIMOH 

On ne)I(HT Ha OTpe 3J<e npJIMOH a6, COe,IJ,HHJIIOJneM TO'IKH 

a H 6 xapaJ<TepHCTHKH ,IJ,aT'IHJ<a TOJ<a, CXeMa CTa6HnH3aUHH 

aBTOMaTH'IeCJ<H BXO,IJ,HT B paBHOBeCHbiH pe)I(HM H 3TOT 

pe)I(HM BOCCTaHaBnHBaeTCJI ITO OKOH'IaHHH B03MyJnaiOJnHX 

ao3,IJ,eiicTaHB:. CMemeHHe yJ<a3aHHOii TO'IKH nepece'leHHJI 
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Puc. 3. Fpa,Pu-.ecKoe npeocmaeAeHue ycmaHoeueruezocJI 
cocmoJIHUJI OAJI cma6uAU3UpoeaHHozo ucmo-.HUKa moKa, Bbl
noAHeHHozo no 6AoK- cxeMe puc. 1. 

OTHOCHTeJILHO cepe,IJ.HHhl 0Tpe3Ka a6 o6yCJIOBJieHO HeCTa-

6HJihHOCThiD H HeJIHHeHHOCThiD xapaKTepHCTHK peryJIHTOpa 

H lJ.Ail2. ECJIH 3HaqeHHH BeJIHqHH HeCTa6HJihHOCTH H He

JIHHeHHOCTH peryJIHTopa H QAII2 TaKOBhl, qTo Ha KaKoM

JIH6o yqacTKe pa6oqero ,IJ.HanaJoHa TOKOB ToqKa nepece

qeHHH npHMhiX lp H Urr BhiXO.IJ.HT Ja rpaHHJJ;hl oTpeJKa 

a6, YCJIOBHH aBTOMaTHqeCKOrO BBO,IJ.a CXeMhl CTa6HJIH3aJJ;HH 

B pa6oqHH pe)KHM HapywaroTCH. BeJIHqHHa TOKa Harpy3KH 

B 3THX ycnoBHHX onpe,IJ.enxeTcH ToqKoH nepeceqeHHH npHMhiX 

lp H Urr H Haxo,IJ.HTCH BHe npe,IJ.enoB pa6oqeu JOHhl ,IJ.aTqHKa 

ToKa. B 3TOM cnyqae npoHCXO.IJ.HT cpa6aThiBaHHe noporoBo

ro YCTpOHCTBa H 3BM llOJiyqaeT HHiiJOpMau;Hro 0 HapyweHHH 

HopMaJILHOH pa6oThl ,IJ.aHHoro cTa6HJIH3aTopa. TaKHM o6-

pa3oM, IIY HBJIHeTcH 3JieMeHTOM cHcTeMhl ,IJ.onycKoBoro 

KOHTpOJIH H ,D.pyrHX I!JyHKUHH He BhlfiOJIHHeT. IlpH HaJIHqHH 

B aBTOMaTH3HpOBaHHOM KOMUJieKce CHCTeMbl ,IJ.OllyCKOBOrO 
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KOHTpO~H, flOCTpOeHHOH Ha ,IJ.pyrHX llpHHJJ;HflaX, noporOBOe 

YCTpOHCTBO MO)KHO He npHMeHHTh. 

Pene BpeMeHH Jauunu;aeT YCO OT BOJ,IJ.eHCTBHH 6onLWHX 

cHrHanoB paccornacoBaHHH npH ycTaHOBKe ToKa. B px,IJ.e 

CJiyqaeB 3Ta Mepa o6ecneqHBaeT "CllOKOHHhiH" BXO,IJ. KOHTy

pa CTa6HJIH3aJJ;HH B pa6oqHH pe)KHM /6e3 "3a6pOCOB" CTa-

6HJIH3HpyeMOrO ToKa/ H ero npHMeHeHHe noneJHo. EcnH 

npHeMneMhiH xapaKTep nepexo,IJ.Horo pe)KHMa npH ycTaHOBKe 

ToKa o6ecneqeH HHhiM cnoco6oM, pene BpeMeHH MO)KHO He 

llpHMeHHTh. 

C T a 6 H JI H 3 a T 0 p C .D. a T q H K 0 M T H n a 1i. CxeMa 

CTa6HJIH3aJJ;HH 06Jia,IJ.aeT TpeMJI TOqKaMH paBHOBeCHJI /Toq

KH 2,4, 5/, npHqeM pa6oqeu TOqKOH HBJIHeTCH JIHWh TOqKa 2, 

a TOqKH 4,5 - TOqKH "He34xiJeKTHBHOH" pa60Thl CXeMbl. 

YcnoBHH aBTOMaTHqecKoro BBO.IJ.a cxeMhl cTa6HJIHJau;HH 

B paBHOBeCHhiH pe)KHM /B 06JiaCTh "34x~JeKTHBHOH" pa60Thl/: 

a/ TOqKa nepeceqeHHH xapaKTepHCTHKH peryJIHTOpa 

Ip c npHMOH Urr .IJ.OJI)KHa Jie)KaTL Ha oTpeJKe npJIMOH 1-3, 
COe,IJ.HHHID~eM TOqKH 1 H 3 xapaKTepHCTHKH ,IJ.aTqHKa TOKa 

/KpHBaH 1i, pUC. 3/; 
6/ KOHTyp o6paTHOH CBH3H ,IJ.OJI)KeH 6h1Th BKJiroqeH B 

,IJ.eHCTBHe TOJihKO TOr,IJ.a, KOr,IJ.a BeJIHqHHa TOKa Harpy3KH 

.IJ.OCTHrHeT JHaqeHHH, Jie)KaiJJ;ero BHYTPH ,IJ.HanaJoHa 11 -:- ·1 3 • 

YcnoBHe a/ o6ecneqHBaeTcH cornacoBaHHhiM Bhl6opoM 

napaMeTpoB QAII2 H perynxTopa. BhlnoJIHeHHe ycnoBHH 6/ 

o6ecneqHBaeTcH ,IJ.eHCTBHeM pene BpeMeHH H. noporoBoro 

ycTpOHCTBa. 

BJaHMO,IJ.eHCTBHe yJJIOB cTa6HJIH3aTopa B npou;ecce oT

pa6oTKH KOMaH,IJ.hl, a TaK)Ke npH CphiBe CTa6HJIH3aJJ;HH llO,IJ.

po6HO o6cy)K,IJ.anocL Bhlwe. 3.IJ.eCL u;enecoo6pa3HO c,IJ.enaTL 

JIHWL O.IJ.HO ,IJ.ononHeHHe K CKaJaHHOMY. EcnH noporoBoe 

ycTpOHCTBO 06Jia,IJ.aeT ,IJ.OCTaToqHO BhiCOKOH CTa6HJihHOCThiO 

noporoB cpa6aThiBaHHH /JHaqeHHH noporoB ycTaHaBJIHBa

IOTCH BHYTPH ,IJ.HanaJoHa I 1 -:- I 3 I, BLmoJIHeHHe ycnoBHH 

6/ o6ecneqHaaeTcH ,IJ.eHCTBHeM noporoBoro ycTpoucTBa H 

npHMeHHTh peJie BpeMeHH HeT He06XO,IJ.HMOCTH. 

B JaKJIJOqeHHe npHBe,IJ.eM KpaTKOe OllHCaHHe OCHOBHhiX 

Y3JIOB CTa6HJIH3aTopa TOKa, B KOTOpOM peaJIH30BaHhl llpHH· 

JJ;Hllhl, H3JIO)KeHHbie BbiWe. 

9 



Ha puc. 4 npe.ncTaBneHa qacTL npHHIJ;HDHaJILHoii: cxeMLI 
cTa6HJIH3aTopa, co.nep>KaiiJ;aJI cne,nyiOIIJ;He Y3JILI: ,naTqHK To
Ka, ycTpOHCTBO cpaBHeHHJI, IJ;H~po-aHa~OrOBLIH npeo6pa-
30BaTeJIL 1 H u;a~po-aHanoroBLiii: npeo6pa3oBaTeJIL 2. 

l(AII1 BKJIIOqaeT B ce6JI ,nBa o,nHHaKOBLIX KOMDJieKTa 
06MOTOK WK MarHHTHOrO KOMnapaTOpa /B Ka>K,nOM KOMD
JieKTe 10 H30JIHpOBaHHLIX 06MOTOK, KOJIHqecTBO BHTKOB B 
o6MOTKaX 1, 2, 4, 8, 16, 32, 64, 128, 256, 512/, COOTBeT
CTBYIOIIJ;ee KOJIHqecTBO peneHHLIX KJIIOqeii: /P 1 + P20/ H ,nBa 
3TaJIOHHLIX HCTOqHHKa TOKa. 3HaqeHHJI 3TaJIOHHLIX TOKOB 
BLI6paHLI cooTBeTCTBeHHO 1 A H 0,98 MA. l(AII1 npeo6pa-
3yeT KO,n ycTaHOBKH TOKa B "3TaJIOHHYIO" HaMarHHqHBaiOIIJ;YIO 
CHJIY /H. C./, KOTOpaJI B03,neii:CTByeT Ha cep,neqHHKH MarHHT
Horo Mo,nynsTopa C1 H C2. BenaqHHa :'3TaJIOHHoii:" H.c. 
pasHa I ~T W K • KoHTponapyeMLIH TOK I npoTeKaeT qepe3 
o6MOTKyW 1 H co3,naeT B cep,neqHHKax C1 H C2 H. c. IW 1 , 

HanpaBJieHHYIO DpOTHBODOJIO>KHO "3TaJIOHHOH" H.C. 
Ilpa HapyweHHH 6anaHca /T.e. IW 1 I= II3T WK I Ha 

BLIXO,ne MO,nyJIJITOpa DOJIBJIJieTCJI HaDpJI>KeHHe y,nBOeHHOH 
qaCTOTLI MO,nyJIJIIJ;HH (U ), H3 KOTOporo C DOMOIIJ;LIO clla30BO-

~X . 
ro ,neTeKTopa /He noKa3aHHoro Ha cxeMe/ BLI,nenseTcJI 
cHrHaJI owH6KH, no.naaaeMLIH 3aTeM Ha Bxo.n YCO. 

Ha puc. 5 npaBe,neHa BLixo.nHaJI xapaKTepacTHKa MarHHT
Horo KoMnapaTopa /KpHBaJI 1/, npe,ncTaBJIJIIOIIJ;aJI co6oii: 
3aBHCHMOCTL HaDpJI>KeHHJI Ha BLIXO,ne ~a30BOrO ,neTeKTOpa 
(UdJd B ~yHKIJ;HH OTKJIOHeHHJI {AI) KOHTpOJIHpyeMOrO TOKa OT 
ero 6aJiaHCHOrO 3HaqeHHJI . 

l(AII2 npe.ncTaBnJieT co6oii: npeo6pa3oBaTeJIL c cyMMH
poBaHHeM HanpJI>KeHHH / 6 /. 3,neCL HCDOJIL30BaHLI pe3HCTOPLI 
THDa liJIII, Knacca ±1~ <R41+ R6U. BenaqaHa HecTa6HJILHo
cTH ODOpHOrO HanpJI>KeHHJI He npeBLIWaeT 0,5~, HOMHHaJIL
HOe 3HaqeHHe U o'"' 40 B. 3MHTTepHLIH noBTopHTenL /T21/ 
yMeHLWaeT BLIXO,nHOe CODpOTHBJieHHe l(AII2. ,lJ;ODOJIHHTeJIL
HLie CBe,neHHJI HMeiOTCJI B ,npyrHX pa6oTaX: KOHCTPYKUHJI 
KOMnapaTopa o6cy>~<,naeTcJI B pa6oTe /3/, cxeMLI 3TaJIOHHJ.ix 
HCTOqHBKOB - B pa60Te /7/, CXeMLI MO,nyJIJIIJ;HOHHOrO reaepa
Topa H clla3oaoro ,neTeKTopa npHBe,neHLI B pa6oTe /B/. Ha 
puc. 6 npBBe.neHa npHHIJ;HDHaJILHaJI cxeMa YCO H IIY. 

YCO npe,ncTaBJIJieT co6oii: ycHJIHTeJIL nocTOJIHHoro TOKa 
c MaJILIM .npeii:~oM HYJIJI. YcaneHHe no Hanps>KeHHIO o~ec
neqaBaeTCJI BHTerpaJILHLIM YCHJIHTeJieM 1YT401li /MC1/, 
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KaCKaA Ha TpaH3HCTOpe T1 BBJJBeTCB cornacyro~M, ycH
JlHTeJJL MOll\HOCTH BLmonHeH ua TpaH3HCTQpax T2, T3. YCO 
oxaaqeu oTpHn;aTenLHOH o6paTHOH CBB3LIO /uenoqKa R2Cl I. 

-IJ.I 

Uq~.a.(8) 

sv-1-u.,.a. 
-Uct 

Puc. 5. BbiXOOHaJI xapaKmepucmuKa MaZHU111Hozo Ko.wna
pamopa. 

BLIXOAHOe uanps>Keuue YCO cyMMHpyeTCB c BLIXOAHLIM 
uanpB>KeHHeM U.All2, nonyqeuuoe TaKHM o6pa30M ynpaamlro-
11\ee uanp11>KeHHe noAaeTCB ua BXOA perynHpyroll\ero Tpau-
3HCTopa /'lepe3 rHe3AO " BLix. YllT", cxeMa puc. 6/. 
Pe3HCTOphl Rl2 H Rl6 cny>KaT AJJB ycTaHOBKH ueo6xoAHMo
ro-.:.3Ha'leHHB MacwTa6uoro Ko3$41Hn;HeHTa U.All2. YKa3auuas 
perynHpOBKa Tpe6yeTCB npH H3MeHeHHH napaMeTpOB Ha· 
rpy3KH CTa6HJJH3aTOpa. 

llY COAep>KHT ABa ABYXITOnynepHOAHhiX BblllpBMHTeJJJI 
/)1,77)1,10/, noporoBbiH 3JJeMeHT /T4/, YCHJJHTenL MOll\
HOCTH /T 5/ H HCITOJJHHTeJJLHOe pene /P 1/. )1,aHHOe noporo-

12 

... 

1 

BOe yCTpOHCTBO B COBOKYITHOCTH C MarHHTHbiM KOMnapaTo
pOM cnoco6uo o6ecne'IHTL /6e3 pene apeMeuu/ BLmonue
HHe BCex ycnOBHH HaAe>KHOro ~YHKUHOHHpOBaHHB CTa6u
JJH3aTopa B pe>KHMe ynpaaneHHB OT 3BM. 

C BbiXOAa BblllpBMHTeJJB )1,7 - )1,8 OTpHD;aTeJJLHOe Ha
npB>KeHHe U d /HaiTpB>KeHHe B TO'IKe d OTHOCHTeJJLHO 0611\eH 
WHHLI, cxeMa puc. 6/ nocTynaeT qepe3 AenHTenL R19, 
R21 , R22 ua BXOA noporoaoro 3neMeHTa /T4/. BenH'IHHa 
U d a nepaoM npu6nu>KeHHH pasHa aMnnuTyAe nepaoB: 
rapMOHHKH Hanps>KeHHB Ha MOAYJJB.QHOHHbiX 06MOTKaX KOM
napaTopa H 3aBHCHT oT aenH'IHHLI pa36anauca ~I. 3aau
CHMOCTL Ud ~ f(~l) npHBeAeHa Ha puc. 5 /KpHBaB 2/. 3AeCb 
>Ke uaueceuo noporosoe uanps>KeHHe TpaH3HCTopa T4, 
npHBeAeHHoe K TO 'IKe d /nyHKTHpHas npBMaB 3/. BLinpBMH
TeJIL )1,9 -)1,10 BBJIBeTCB "6annaCTHb1M" H CJIY>KHT AJIB 
KOMITeHCa.QHH peaK.QHH BblllpBMHTeJIB )1,7- )1,8 Ha MOAYJIBD;HOH
Hhlii reuepaTop. TaKas KOMneucan;us no3aonseT npaKTH'IeCKH 
HCKJIID'IHTb BJIHBHHe fiY Ha CABHr HYJIB MarHHTHOrO KOMna
paTopa. 

B cnyqae HOpMaJILHOH pa60Tbl CTa6HJJH3aTopa \~1\ < \~111 \ 
H aeJIH'IHHa \Ud \ npeaLiwaeT noporoaoe 3Ha'leuue, no3TOMY 
TpaH3HCTOpbl T4 H T5 HaXOABTCB B npOBOABll\eM COCTOBHHH. 
qepe3 o6MOTKY pene P1 npoTeKaeT TOK, acneACTBHe qero 
KOHTaKTbl 7-8, 10-11 - 3aMKHYTLI, a KOHTaKTbl 1-3 H 
4-6 pa30MKHYTLI. KoHTaKTbl 10-11 B 3aMKHYTOM COCTOBHHH 
o6ecnequaaroT nepeAa'ly ua 3BM curuana o uopManLHOH 
pa6oTe cTa6HJIH3aTopa. qepe3 KOHTaKTLI 7-~ uanps>KeHHe 
ITHTaHHB ITOCTynaeT Ha CBeTOBOH HHAHKaTop, KOTOpbiH CBOHM 
CBe'leHHeM TaK>Ke CHrHaJJH3HpyeT 0 HOpMaJILHOH pa6oTe 
CTa6HJIH3aTopa. 

fipH CpbiBe CTa6HJJH3a.QHH n;eiTb ITHTaHHB 06MOTKH pene 
P 1 pa3MLIKaeTCB, TaK KaK TpaH3HCTOphl T4 H T5 3anuparoT

CH /npH CpbiBe \l\1\ > \~1 11 \ H BeJIH'IHHa Ud CTaHOBHTCB 
MeHLwe noporoaoro 3Ha'leHHB/. KoHTaKTLI 7-8 H 10-11 
pa3MbiKaiDTCB, KOHT,aKTbl 1-3 H 4-6 3aMb1KaiDTCB. 3aMLIKa
HHe KOHTaKTOB 1-3 H 4-6 npHBOAHT K pa3MbiKaHHID n;enH 
o6paTHOH CBB3H CTa6HJJH3aTopa, B pe3yJILTaTe qero C03Aa
IDTCB YCJIOBHB AJIB BBOAa CTa6HJIH3aTopa B HOpMaJJLHbiH 
pe>KHM pa60Tbl. 

KOHTaKTbl 10-11 B pa30MKHYTOM COCTOBHHH o6ecnequ
BaiDT nepeAa'ly Ha 3BM CHrHaJia 0 CpbiBe CTa6HJIH3a.QHH. 
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llpH pa;JMhiKaHHH KOHTaKTOB 7-8 raCHeT CBeTOBOH HH,D;HKa

TOp. 

BoccTaHoBneHHe HOpManhHoro pafioqero pe~HMa cTa-

6HnH3aTopa llpHBO,D;HT K YCTaHOBlleHHIO COOTBeTCTBYIOUJ,ero 

COCTOHHHH TIY. 
B TpaHJHCTopHOM perynHTope /PT I H'1J7nh3YIOTCH pe

rynHpyiOUJ,He 6noKH, onHcaHHhie B pa6oTe 
9

• Tipe.n;enhHhie 

napaMeTphi CHnoBoii: qacTH o6cy~.n;aeMoro o6pa3u;a CTa-

6HnH3aTopa: MaKCHMallhHhiH TOK Harpy3KH - 600 A, MaK

CHMallhHOe HanpH~eHHe Ha Harpy3Ke - 40 B. BenHqHHa 

HeCTafiHllhHOCTH TOKa H norpelliHOCTh yCTaHOBKH TOKa CO

CTaBRHIOT MeHee 0,010/o. 

ABTop 6naro.n;apHT 3.K.EaTMaHoBy H ll.H.HBaHHHKOBy, 

OKa3aBlliHX fiOllhlliYIO ITOMOIIJ;h llpH llO,D;rOTOBKe pyKOITHCH 

K neqaTH. 
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