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On1-1caH CTa61-1111,131,1poBaHHblH l-1CTO'IHl-1K nOCTORHHOro TOKa 12,5 KA, 12 B. 
Benl-1'11-1Hbl HecTa61-1JlbHOCTl-1 TOK a 1,1 nyJ1bcau1-1i:1 COCTaBJlRIOT 'v10- 3 npl-1 pa6o'leM 

TOKe 11 KA. Oco6eHHOCTblO l-1CTO'IHl-1Ka RBJlReTCR BKJ1to'leH1-1e Tl-1pl-1CTOpHoro 
perynRTopa nepeMeHHoro HanpR>KeH1-1R c 4>a30BblM perym1poBaH1-1eM Ha nep

Bl-1'1HOi:1 CTOpOHe Cl-1JlOBOro TpaHcipopMaTopa BblnPAMl-1TeJ1R. B BblnpAMl-1TeJ1e 
l-1C0OJ1b3YIOTCR 24 Cl-1J10BblX A1-10Aa Ha HOMl-1HaJ1bHblH pa60111-1i:1 TOK 1 KA • .0,aT
'll-1K TOKa Ha HOMl1HaJ1bHblH TOK 12,5 KA, OCHOBaHHblH Ha MarHl1THOM cpaBHe
Hl111 nocTOAHHblX TOKOB, BKJlto'leH B uenb Harpy3Kl-1 11CTO'IHl1Ka. np11BeAeHbl 
6JlOK·CXeMa 11CTO'IHl-1Ka, np11Hu1-1n1-1aJ1bHble 3JleKTp11'1eCKl1e cxeMbl OTAeJlbHblX 
Y3J10B, a TaK>Ke KOHCTPYKU11R BeHTl-1JlbHOro 6noKa. 

Pa6orn BbinonHeHa B na6opaTOp1-111 RAepHbtX npo6neM OIIIA Ill. 

Coo6x.uetrne O61,e.o;HHeHHoro HHCTHTyTa 11.nepHbIX HCCJie.llOBBHHH. Ily6Ha 1991 

nepeBOA M.111. nornnoBa 

Akhmanov V .V. et al. 
Upgrading of the Stabilized Direct-Current 

Power Supply Unit for the Main Winding 

of the I ran-Current Channel at the JIN R Phasotron 

P9-91-255 

A 12.5 kA/12 V stabilized direct-current power supply unit is described. 

The current instability and pulsation are 10- 3 at the operating current 11 kA. 
A specific feature of the power supply is a thyristor regulator of alternate 

voltage with phase regulation, installed on the primary side of the rectifier 

transformer. In the rectifier there are 24 power diodes of current rating 1 kA. 
The 12.5 kA current transducer based on magnetic comparison of direct currents 
is connected to the load circuit of the unit. The block diagram of the unit, the 

circuit diagrams of its blocks and the design of the isolator block are given. 

The investigation has been performed at the Laboratory of Nuclear Problems 

of JINR. 
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CTa6MJIH31IpOBaHHblH HCTO'IHHK TOKa ,n.rUI IllITaHlUI OCHOBHOH o6MOTKH 

me.Tie3HO-TOKOBOro KaHa.Tia ()KTK) , BblilO.TIHeHHblH Ha OCHOBe npOMbllll.TieH

HOro BbinpHMHTe.TibHoro arperaTa (BA) THna BAK-12500, 3Kcil.TlyaTHpyeTcn 

C 1984 r. 11 / B pa,nHaQHOHHbIX yc.TIOBIDIX (BA pa3MemeH Ha aepXHeii 6a.TIKe 

3.TieKTPOMarHHTa cpa30TpOHa OH.HM). 3TOT arperaT co,nepmHT 144 THplICTO

pa THna T150. B pa,nHaUHOHHbIX yc.TIOBIDIX CHHmaeTCH Ha.nmKHoCTb THpHcTo

poa, 'ITO npHBO,nlIT K CHll)KeHHIO Ha,ne,KHOCTH CTa6MJill31IpOBaHHOro HCTO'IHH

Ka TOKa. 

O,nHHM ll3 aapHaHTOB Mo,nepHH3aQHH CTa6MJIH31IpOBaHHOro lICTO'IHHKa 

TOKa, o6ecne'IHBaIOIUHM nOBblllleHHe Ha,ne,KHOCTH, HB.TIHeTCH 3aMeHa CH.TIO· 

BblX TllplICTOPOB CMJIOBbIMll nonynpOBO,nHlIKOBblMH ,nHo,naMH, TaK KaK 

1IMeIOIU1IeCH ,naHHbie CBH,neTe.TibCTBYIOT O 60.Tiee BblCOKOH pa.nHaUHOHHOH 

CTOHKOCTH noc.Tie,nHHX. KpoMe Toro, ,nHO,nHblH aeHTll.TlbHblH KOMil.TleKT HMe

eT cymecTBeHHO MeHbllllle ra6apHTbl no CpaBHeHHIO c THplICTOpHbIM BeH

Tll.TlbHblM KOMil.TleKTOM arperaTa BAK-12500, 'ITO Il03B0.Tlll.TIO co3,naTb pa,nH

aUHOHHYIO 3aIUHTY C lICilO.Tlb30BaHHeM npOCTbIX cpe,nCTB, YnpomeHHaH 6.TIOK

cxeMa Mo,nepHH31IpOBaHHOro lICTO'IHHKa TOKa ,n.TIH IllITaHIDI OCHOBHOH 06-

MOTI<ll )KTK npe,nCTaB.TieHa Ha pHc.1. l1CTO'IHHK TOKa co,nep)KHT THplICTOp

HbIH pery.TIHTop nepeMeHHoro nanpnmeHHH (TPTIH), CHCTeMy HMny.TILCHo-
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cpa3oaoro peryJrnpoaamm (C11<I>Y), BbIITpHMHTem.Hbitt arperaT (BA), nac
CHBHbitt H aKTHBHbIH <pHJibTpi,1 (IIA<l>), ,n;aTqHK TOKa (.UT), H3MepHTeJibHO

ycHJIHTeJibHOe ycTpOttCTBO (11YY) H 6noK CBH3H (EC) . ,llJIH peanH3al{HH 
3TOH cxeMbI BbIITOJIHeHbI cne,n;ymll{He pa6oTM: 

- npoH3Be.n;eHbl KOHCTPYKTHBHbie H3MeHeHHH B BblilPHMHTeJibHOM arpe
raTe BAK-12500, o6ecneqttarntte ycraHoaey 24 cHJIOBbIX nonynpoao.n;HHKO
BbIX ,D;HO,D;OB THna ,ll143-1000 BMeCTO 144 THpHCTOpOB THna Tl50; 

- Ha nepaWIHott cropoHe ero cHJioaoro TpaHc<popMaTopa BKJimqeH TH
pttcropHbitt peryJIHTOp nepeMeHHOro HanpH)KeHHH C CHCTeMOH HMnyJibCHO

<pa3oaoro ynpaaneHHH; TPIIH, Cl1<I>Y H ,n;pyrue 3JieKTpoHHbie Y3JibI pac
CMaTpHaaeMoro CTa6HJIH3HpOBaHHoro HCTOqHHKa TOKa ycTaHOBJieHbI Ha nep

BOM 3Ta)Ke npucrpoHKH N2 3 nepaoro Kopnyca JIHII (KOHTponnpyeMaH 
30Ha) Ha paCCTOflHHH HeCKOJibKHX ,n;eCHTKOB MeTpOB OT BA; 

- nocrre,n;oaaTeJibHO C Harpy3KOH cra6HJIH3HpOBaHHOro HCTOqHHKa TOKa 
BKJIIOqeH MarHHTOMO,D;yJifll{HOHHblll ,n;aTqHK ToKa; MarHHTOMO,n;yJifll{HOHHbIH 
y3en .llT ycTaHoarreH Ha aepXHeu 6arr1<e 3JieKTpoMarHttTa cpa3oTpoHa, a 
3rre1<TpoHHbie 6rroKH ,llT pa3MemeHbI a npttcrpouKe N2 3. 

YnpomeHHaH npHHQHnHaJibHaH cxeMa Tpex<pa3Horo TPIIH npe,n;craaneHa 
Ha pttc.2. TPIIH BbIIToJIHeH Ha 6 THpHCTopax tttna· T500 c ao,n;HHbIM oxna)K

,n;eHtteM. B Ka)K)];Oll <pa3e HCDOJib3yeTCH ,n;aa THpHCTopa, coe,n;HHeHHbIX na
paJIJieJibHO·BCTpeqHo. YnpaBJIHIOIUHe 3JieKTpo.n;bI THpHCTopoB 00,D;KJIIOqeHbI 
K Cl1<l>Y, KOTOpaH COCTOHT H3 6 H,n;eHTWIHblX KaHaJIOB, Bbipa6aTbIBaIOll{HX 
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PHc.2. YnpOIUeIIHaH IlpHllUHnHam,HaH 3.JleKTpIBieCKaH cxeMa Tpex

qJa3Horo THpHCTOpHoro perymITopa nepeMe1moro uanp.11lKettH.11. 
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IIIHPOKHe HMDYJibCbI ynpaaneHHH (rnHpHHa HMnyJibCOB "-'60°). IlpHHl{HilH
aJibHaH cxeMa o,n;Horo KaHana ynpaaneHHfl noKa3aHa Ha puc.3. 3,n;ecb peantt-

30BaH npHHUHn "aepTHKaJibHoro" ynpaaneHHH. IlHTaHHe 1<rr10qeaoro 1<ac1<a
,n;a (T7) ocymeCTBJIHeTCH ,n;ayxcpa3HbIM nepeMeHHbIM HanpH)KeJmeM npHMO
yroJibHOll <popMbI, %CTOTa KOTOporo "-' 3 Kru (no,n;aeTCH Ha ToqKH "a" 
u "6" OTHOCHTeJibHO o6meu IIIHHbI). Eorree no,n;po6Ho aHarroruqHaH Cl1<I>Y 

ODHCaHa B pa6oTe12 1• 

Oco6eHHOCTbIO (H He.n;ocTaTKOM) <pa3oaoro peryrrttpoaaHHH HanpH)Ke
HHH Ha nepauqHou cTopoHe cHJioaoro TpaHc<popMaTopa BA HBJIHeTCR pe3Koe 
yaerruqeHHe noTpe6rrHeMoro H3 ceTH TOKa npH B03HHKHOBeHHH no KaKOll
JIH6o npuqHHe aCHMMeTPHH HMnyJibCOB ynpaaneHHH TlipHCTOpaMH. 3To 
MO)KeT npHBecTH K neperpy3Ke THpHCTOpOB TPIIH H BbIXO,n;y HX H3 CTpOH. 
Ilo3TOMy npH C03,D;aHHH CHJIOBbIX npeo6pa30BaTeJieH C <pa30BbIM perynttpo
BaHHeM Ha nepBttqH0H CTopoHe Heo6xo,n;HMO y.n;eJIHTb ,D;0JI)KHQe BHHMaHHe 
cpe,n;cTBaM 3all{HTbI THpttcT_opoa TPIIH. B BbinPHMHTeJibH0M arperaTe 

BAK-12500 HMeeTCH 3JieKTP0HHaH CHCTeMa MaKCHMaJibHOll 3aIUHTbI, K0T0-
paH npu cooTaeTcTay10meu Harra,n;1<e o6ecneqnaaeT 3all{HTY THpHcTopoa 
TPIIH npH B03HHKH0BeHHH acHMMeTpHH ynpaarrHIOll{HX HMnyrrbcoa. 

BbmpHMHTeJib Ha U d HOM.= 12 B H Id HOM.= 12500 A C0CT0HT H3 ,n;ayx 
BblnpHMHTeJibHbIX cxeM "npHMaH H o6paTHaH 3Be3,D;bl C ypaBHHTeJibHblM pe-
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PHc.3. IlpHllUHnHaJibHllH 3JieKTPIBieCKllH cxeMa O,!Uloro KaHana CHCTeMbl HMITYJibCHo-qia-

3OBoro ynpaBJieHH.11 THpHCTOpaMH, 
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a1nopoM a Hyneaott TOtJKe", BKJIIOtJeHHbIX napanneJibHO Ha o6myro Harpy3-

Ky. Bcero BbinpHMiiTeJib HMeeT 24 CHJIOBbIX AHOAa THna .l]J34-1000, BKJIIO

tJeHHbIX no ,D;Ba AHO,D;a napanneJibHO B Ka:)K,IJ;OM H3 nneq BblnpHMHTeJibHbIX 

cxeM. Bee CHJIOBbie AHO,D;bl MeXaHHtJeCKH H 3JieKTpHtieCKH o6'be,D;HHeHbl B 

tJeTbipex BeHTHJibHbIX 6noKax (no ,D;Ba BeHTJUibHbIX 6noKa Ha Ka)K,D;yro Bbl

npHMHTeJihHYIO cxeMy). B BbinpHMHTeJie HCnOJib3YeTCH CHJIOBOH noHIDKa

IOI.UHH TpaHccpopMaTop THna TC3IIY-500/07r, BbIBOAhI arnpHtJHhix o6MOTOK 

KOTOporo nOAKJIIOtJeHbl COOTBeTCTBYIOI.UHM o6pa30M K BeHTHJibHbIM 

6JIOKaM. 

KoHCTpyKUHH BeHTHJibHOro 6noKa noKa3aHa Ha pHc.4. EJIOK CMOHTHpo

BaH Ha o6meM CTaJibHOM OCHOBaHHH 13. IIonepeK OCHOBaHHH Ha paCCTOHHHH 

140 MM Me)K,D;y O~HMH YKJia,D;bIBaIOTCH UIBeJIJiepa )KeCTKOCTH 12, caepxy 

HaKJia,D;bIBaeTCH H30JIHpy10maH TeKCTOJIHTOBaH nJIHTa 11, KOTOpaH CTHrHBa

eTCH C OCHOBaHHeM 6onTaMH 14. Ha H30JIHpy10me« TeKCTOJIHTOBOH nJIHTe 

YICJia,D;bIBaIOTCH aHOAHbie UIHHbl 1, Ha UIHHbl yKJia,D;bIBaIOTCH HH,KHHe oxna

mneJIH UITHq>TaMH B OTaepCTHH UIHH, caepxy OXJia,D;HTeJiett CBHHUOBaH npo

KJia,D;Ka 15, noTOM CHJIOBOH AHOA 9, OIDITb CBHHUOBaH npOKJiaAKa 15 H aepx

HHH OXJia,D;HTeJib 8. IllTHq>T aepxHero OXJia,D;HTeJIH BCTaBJIHeTCH a HaKJia,D;bl

BaeMyIO caepxy KaTOAHYIO UIHHY 2, nOTOM ycTauaBJIHBaeTCH TeKCTOJIHTOBaH 

H30JIHPYIOI.UaH Uiatt6a 7' Ha Hee Ha,D;eaaeTCH cpHrypHaH CTaJibHaH Uiatt6a 6. 

Ha ABa co6paHHbIX CTOJI6Ua napaJIJieJibHO BKJIIOtJeHHblX B cpa3y CHJIOBbIX AH· 

OAOB HaKJia,D;bIBaeTCH Tpaaepca 5 H c6opKa CTHrHBaeTCH C noMOI.UbIO CTaJib

HbIX 6omoa 3. TaKHM o6pa30M Ha OCHOaamrn 13 co6HpaIOTCH TPH KOM

nJieKTa nap AHOAOB. Tpe6yeMoe npH)KHMHOe ycmrne npH c6opKe AHO,D;OB 

C OXJia,D;HTeJIHMH o6ecnetJHBaeTC.fI COOTBeTCTBYIOI.Uett 3aTH)KKOH 6omoa 3 C 

noMOI.UbIO AHHaMOMeTpHtieCKoro KJIIOtJa'. 

B MO,D;epHH3HpOBaHHOM HCTOtJHHKe TOKa 6e3 KaKHX-JIH6o H3MeHeHHH HC

nOJib3YIOTCH naCCHBHblH H aKTHBHblH qlHJibTpbl / l /. lfaMepHTeJibHOe ycTpott

CTBO 11YY, KaK H onHCaHHOe a 11 
', co.n;ep)KHT OCHOBHOH 6noK (HCilOJib3ye

MbIH B MO,D;epHH3HpoaaHHOM HCTOtJHHKe 6e3. H3MeHeHHH) H cornacyIOI.UHH 

-KaCKa,D;, npHHUHnHaJibHaH cxeMa KOTOporo npHBe,D;eHa Ha pHc.5. 

B paccMaTpHaaeMOM CTa6HJIH3aTope HCnOJib3yeTCH MarHHTOMOAYJIHUH

OHHblH ,D;aTtJHK noCTO.fIHHOro TOKa Ha 12,5 KA, onHCaHHblH B pa6oTe13 '· 

3TaJIOHHbIH pe3HCTOP (R;n) ,D;aTtJHKa TOKa noMemeH a TepMOCTaT OCHOBHO

ro 6noKa 11YY. 

BnoK CBH3H BC, npHHuHnHaJibHaH cxeMa KOToporo npHaeAena Ha pHc.6, 

o6ecnetJHaaeT CBH3h CH<l>Y c 3JieKTPOHHOH cHcTeMott MaKCHMaJibHOH 3aI.UH

ThI, C nepeMeHHbIM pe3HCTOPOM IlJlaBHoro IlO,D;'beMa TOKa B Harpy3Ke, a 

TaK,Ke c 11YY. 
Tpau3HCTOpbl VT2, VT3 H VT4 pa6oTaIOT B pe)KHMe 3MHTiepHblX IlOB

TOpHTeJiett C o6me« Harpy3KOH R 7' na,D;eHne Hanp.fl)KeHHH Ha KOTOPOH .fIBJI.fI

eTCH BbIXO,D;HbIM HanpH,KeHHeM 6noKa CBH3H. 3To OTpHUaTeJibHOe HanpH-
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P1-1c.5. IlpHH~HnHanbHaH ::meKTpl{tleCKaH cxeMa corJ1acy10mero 

KaCKa'Aa. 

)KeHirn t1epe3 KOHTaKT 7a no;a;aeTCH Ha exo;a; CH<l>Y. J13 Tpex HanpH)KeHHH, 

npHXOAHI.UHX Ha 6a3hI VT2, VT3 H VT4, Ha BhIXOA BC nepe;a;aeTCH caMoe 

OTPHUaTeJibHOe H3 HHX. TaK, npH no;a;at1e Ha 6a3y VTl (t1epe3 KOHTaKT 6a) 

HanpH)KeHHH +24 B (HanpHMep, npH cpa6aTbIBaHHH CHCTeMbl MaKCHMaJibHOH 

3aI.UHTbl) Ha 6a3e V T2 6y;a;eT OTpHUaTeJihHOe uanpH)KeHHe, 3HatieHHe KOTOPO· 

ro onpe;a;eJIHeTCH HailpH)KeHHeM IlHTaHHH H napaMeTpaMH ;a;eJIHTeJIH R4, R6. 

IlpH COOTBeTCTBy10meM BbI6ope 3THX napaMeTpOB HanpH)KeHHe Ha 6a3e V T2 

6y;a;eT caMbIM OTpHuaTeJibHblM, 06ecnet1HBal01UHM CABHr Bbipa6aTblBaeMblX 

CH<l>Y HMnyJihCOB ynpaeneHHH B o6naCTb 3ailHpaHHH THpHCTOpOB, TO ecTb 

3anHpaHHe TPilH. IlpH HOpMaJihHOH pa6o,Te CTa6HJIH3aTopa caMhIM oTpH

uaTeJihHbIM 6y;a;eT HanpH)KeHHe Ha 6a3e VT3 (nocrynaeT qepe3 KOHTaKT 7c 

OT HYY), npH ero H3MeHeHHH 06ecnet1HBaeTcH peryJIHpoeaHHe yrna ynpaB

neHHH TPilH B ;a;Hana3oHe OT am in ;a;o am ax. 
Mo;a;epHH3HpOBaHHblH CTa6HJIH3HpoBaHHblH HCTOllHHK TOKa y;a;oeJieTBO· 

PHeT Tpe6oBaHHHM K HCTOllHHKY AJIH IlHTaHHH OCHOBHOH o6MOTKH )KTK, 

KOTOpbie C<pOpMyJIHpOBaHbI B pa6oTe11 '· B MapTe 1991 r. HCTOtIHHK Bee;a;eH 

B OilbITHYIO 3KCIIJiyaTaUHIO Ha <pa30TPOHe OH.HM. 
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P1-1c.6. IlpHH~Hn1-1aJ1LHaH 3J1eKTpl{tleCKaH CXeMa 6J10Ka CBH3H. 
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