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. B pa6oTe 11 I ,D;aHO KpaTKOe OIIHCaHHe CTa6HJIH3HpOBaHHOrO HCTOtnrnKa · 

TOKa ,D;n1I IIHTaHIDI. KOppeKTHpyromeH: o6MOTKH :>Ken:e:mo-TOKOBOrO romana 

()KTK) cncTeMI>I ai>Iao,n;a nyqKa u3 <lJa3oTpoHa OHHH;. B 3TOM :HcroliHnKe 

HCIIOnL3yeTCH MarHHTOMo,n;yn.HIJ;HOHHbiH. ,n;aTllHK TOKa, co,n;ep:>KaiUHH TpaHC

<iJopMaTop IIOCTOHHHOrO TOKa. (TilT) H MarHHTHblH Mo,n;ynHTOp C y,n;BOeHHeM 

llaCTOTbl, a TaK:>Ke COOTBeTCTByromue 3neKTpOimbie y3nhi 12 •
3 1• . 

.lJ:aTllHK 3TOrO THna npe,n;CTaBnHer co6oH: ,D;OBOnLHO cnO:>KHOe ycTpOHCT

BO. Ilpeo6pa3oaaaue ToKa BbiCOKoro ypoaHH (I
11

) a TOK HH3Koro ypoBHH 

(IK) npOH3BO,D;HTCH 3,D;OCL npH B3aHMO,D;eHCTBHH TilT, HCTOllHHKa TOKa 

CMeiUeHIDI . (11C) H 3aMKHyToro KOHTypa aBTOperynHpOBaHIDI Ha OCHOBe 

MarnHTHoro Mo.n;ynmopa c y,n;aoeHHeM llaCTOThi. ,n:uarnocTuKa HeucnpaaHo

creH: B ycTpOHCTBe B cnyllae HX B03HHKHOB,eHIDr COIIpH:>KeHa C onpe,n;eneHHbl

MH Tpy.n;HOCTHMH, TaK KaK Tpe6yeTCH npoaepKa y3nOB Ha CIIe~HMH3Hp0BaH
HOM CTeH,D;e. 

B 1989.r. npoH3Be,o;eHa Mo,n;epHH3a~IDI cra6HJiu3n:poaaHHoro HCTOliHHKa 

TOKa ,n;nH IIHTaHIDI KOppeKTHpyromeH: o6MOTKH JKTK. IlpH 3TOM CHJIOBbie 

y3nbl HCTOllHHKa, a TaK:>Ke OCHOBHOH 6noK 11 I H3MepHTeJILHO-yCHJIHTeJIItHOrO 

ycTpOHCTBa KOHTypa CTa6HJIH3a~HH H cornacyromuH: 6noK OCTMHCL 6e3 H3-

MeHeHHH. Pa3pa6oTaHLI, H3roToBneHI>i u 3_a,n;eH:craoBaHbi HOBbie 'y3nhi: reHe

paTop B036y)K,D;eHIDI (rB), ,n;eMo,n;ynHTOp (JJ:) . H 'YCHJIHTeJIIt IIOCTOHHHOrO 

TOKa (YilT). MarHHTOMo,n;ynH~OHHhiH y3en: ,n;aTllHKa. TOKa ucnonL3yeTCH 

a npe:>KHeM KOHCTpyKTHBHOM ucnonHeHun, OAHaKo PM ero o6MoTOK (Ka_K 

6y,n;eT noKa3aHO HH:>Ke) He ucnono3yroTCH. B pe3ynLTaTe yKa3aaHI>IX H3MeHe

HHH: npou3oiiino cymecraeHHoe ynpomeHne ,n;aTllHKa TOKa. TenepL ocHoaoH: 

,n;aTllHKa TOKa HBnHeTCH MarHHTHbiH MO,n;ynmop C ,D;BynonHpHbiM HMnynLC-

HbiM B036y)K,D;eHHeM141• , 

Ha puc.l npe,n;craaneHa 6noK-cxeMa ,n;aTllHKa TOKa. 06o3HalllliHH 3ne

MeHTOB MarHHTOMO,D;ynH~HOHHOrO y3na H ,n;pyrue o603HalleHHH 3,D;OCL COXpa

HeHbi TaKHMH :iKe, KaK B pa6oTe13 I, liTO ,n;aeT B03MO:iKHOCTL 6onee HarnH,D;HO 

npe,D;CTaBHTL pa3nHliiDI Me:iK,D;y npe:iKHHM H MO,D;epHH3HpOBaHHbiM ,n;aTliHKaMH 

TOKa. 06MOTKH W eM' W M1 , W pl H W p 2 B MO,D;epHH3Hp0BaHHOM ,D;aTtJHKe 

He IIO,lJ;Knro'leHbi. K ·KaKHM-nH_6o HCTOliHHKaM. QqeBH,n;H01 'ITO· TOKH ICM H 

Ip B Mo,n;epHH3HpOBaHHOM BapHaHTe He npOTeKaiDT1 a BbiXO,D;HOH TOK YilT 

Iy · HBnHeTCH TOKOM KOMIIeHCa~HH IK. B o6meM ,D;aT'lHK TOKa IIpe,D;CTaBnHeT 

co6oH: 3a!\'1KHYTYID cuCTeMy aBToperynupoBaHIDI cne,n;yromero THna. I13MepHe

MbiH: TOK I8 npeo6pa3yeTCH 3,D;OCL C BbiCOKOH TOllHOCTblO B HanpH:>KeHHe U n• 

I
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PHc."l. BnoK-cXeMa p;aT'mKa TOKa. 

,llaTliHK TOKa pa6oTaeT CJie,nyiOI.UHM o6pa30M.J13MepHeMbiH TOK I
0

, npo

TeKaH no H3MepHTeJibHOH o6MOTI<:e <! liHCJIOM BHTKOB W 
0

, C03,JJ;aeT B MarHHTO

npOBO,JJ;ax Ml + M4 HaMarHHtiHBaromyro CHJIY (H.c.) IH W H' ToK KoMneHcau;HH 

·IK, Bbipa6aThiBaeMbiH YilT, npoTeKa.H no BKJIIOlieHHhiM ceKUHHM KOMneHca

UHOHHOH o6MOTKH,C03,JJ;aeT H.C. I w *. 3.o;ecb w* - liHCJIO BHTKOB, BKJIIOlieH-. , K K . K 
HhiX B uenb TOKa I nepeKJIIOliaTeJIHMH S 1 + SN. · 

. K . 
3aMeTHM, 'ITO H.c. IK W K HanpaBneHa HaBcTpeqy H.c. IH W H. Tor.o;a pe-

" 3YJibTHPYIOmaH H.c., .o;eH:cTsyromaH Ha MarnHTonposop;hi Ml + M4, 6y.o;e-r 
"pasHa 

t.IW = IHW 
0 IKWK, 

r.u;ew = w* + w . 
K K yp . 

Marnmonposo.o; M3 c o6MOTKOH B036y:~K,IJ;eHH.H w M1 ' rB H n o6pa3yiOT 
npeo6pa30BaTeJib pa36anaHca H.c.; pa6oTaiOIUHH B peiKHMe p;synon.HpHOH HM

nyJibCHOH Mo.o;ynHu;HH. Ilpeo6pa30I!aT.eJib pa36anaHca Ii.c. o6na.o;aeT cne,nyro

I.UHMH CBOHCTBaMH (npH pa30MKHyToM KOHTYpe aBToperynHpOBaHH.H): 

llpH t.IW :: 0 Hanp.HiKeHHe U . Ha BbiXO,JJ;e n paBHO HYJIIO, npH !:J.IW -=/:. 0 HanpH-/ , A . . 

2 

iKeHHe U .o; onpep;en.HeTC.H BeJIH'IHHOH !:J.IW. (npH OTHOCHTeJibHO MaJibiX 3Halie

HH.HX !:J.IW HanpHiKeHHe U .o; nponopiJ;HOHaJibHO BeJIHliHHe:tJ.IW, C pOCTOM !:J.IW . 

nponopiJ;HOHaJibHOCTb HapyrnaeTCH), a 3HaK U .o; Onpep;en.HeTCH 3HaKOM !:J.IW. 

TaKHM o6pa3oM, B 3aMKHYTOM KOHType aBTOperynHpoBaHHH npH 

!:J.IW -=/:. 0 Ha BXOA YilT nocTynaeT B0_3,JJ;eHCTBHe U .o;, npH 3TOM .o;eHCTBHe KOH

TYPa asToperynHposaHHH minpasneHo Ha no.o;.o;epiKaHHe 6ai:IaHca H.c. B cra

UHOHapHoM peiKHMe pa60Tbl COCTOHHHe CJie,JJ;HI.UeH CHCTeMbl OllHCbiBaeTCH 

COOTHOliieHHeM 

Ilf W H IK W K = !:J.IW c' 

rp;e tJ.IW c - p;eHCTBYIOI.Uee CTaTHlieCKOe paccornaCOBaHHe. IlpH 60JibliiOM ycH

JieHHH YilT 3HalieHHe !:J.IW c npeHe6peiKHMO Mano, Tor.z:(a 

IK = Ilf w lf/W K' 

U n = R3T.IH W lf/W K' 

r.o;e R - HOMHHaJihHoe 3HalieHHe conpOTHBJieHHH :nanoHHoro pe3HCTopa. 3T. . 
MarnHTonpoBOAbi Ml, M2, M4 o6pa3yiOT TaK Ha3hiBaeMhrn MarHHTHbiH 

3KpaH 14 1• MarHlriHhiH 3KpaH ysenHliHBaeT HHAYKTHBHOCTb K6MneHcau;HoH

HOH o6MOTKH, liTO o6ecneliHBaeT ocna6neHHe ·B BhiXOAHOM HanpHiKeHHH U n 

nepeMeHHhiX COCTaBJIHIOI.UHX, nepep;asaeMbiX OT o6MOTKH B036y:~K,IJ;eHHH 

WM1 • KpoMe Toro, liepro MarHHTHhiH 3KpaH ocymecTBJIHEITCH npHMaH Mar

HHTHaH CBH3b MeiKAY" H3MepHTeJihHOH H KOMneHCaiJ;HOHHOH o6MOTKaMH. 

Il03TOMY npH OTHOCHTeJihHO He60JibliiOM aKTHBHOM COllpOTHBJieHHH R ~ 
B u;enH o6MOTKH KOMneHcaiJ;HH npOHCXO,Il;HT TpaHCq>opMaTOpHaH nepep;alia 

nepeMeHHbiX COCTaBJIHIOI.UHX H3MepHeMOrO TOI<:a K 3TaJIOHHOMy pe3HCTOpy 

Rn.' liTO pacrnHpHeT nonocy nponycKaHHH .o;aTliHKa TOKa (R ~- = RK + R 3T.+ 

+ R 8 hrx.' r.o;e RK - aKTHBHoe conpoTHBneHHe KoMneHcau;HoHHoH: o6MoTKH, 

R - BhiXO.o;Hoe conpoTHBneHHe YilT) • 
BblX. 4 , ' 

Ha pHc.2 npHBEmeHa npHHu;HnHanhHaH cxeMa reHepaTopa B036y:~K,IJ;eHHH 

H ,l!.eMOAYJIHTOpa. rB " cop;epiKHT aBTOHOMHbiH HHBepTop, BbinOJIHeHHbiH 

no MOCTOBOH cxeMe Ha THpHcropax V S 1 + V S 4, HaKonmenhHbiH Cl H <Pop

MHpyroiiJ;HH: C3 KOHAeHcaTOpbi. <l>opMHpoBaHHe HMnyJihCOB ynpaBJieHHH 

rnpHCTopaMH ocymeCTBJIHeTCH c noMoi.UbiO nHKOBoro TpaHc<PopMaTopa Tl, 

nepBHliHaH o6MoTKa KOTOporo llO,Il;KJIIOlieHa liepe3 orpaHHliHTeJibHbiH pe3HC-

-Top R2 K· nepeMeHHOMY HanpHiKeHHIO 17 B, 50 ru;. B uen.HX ynpaBJieHHH_ 

THpHCTOpOB llOCJIEmOBaTeJibHO HJIH napaJIJieJibHO BKJIIOlieHbl nonynpOBO,Il;HH

KOBbie BeHTHJIH (THna n7)1() 1 npe,Il;OTBpamarouUie nop;aqy HanpHiKeHH.H OT

, pHIJ;aTeJihHOH nOJI.HpHOCTH Ha ynpaBJIHIOI.UHe 3JieKTpo,Il;bl THpHCTOpOB,~ KpO

Me TOrO, HMeiOTCH Tai<:iKe orpaHHliHTeJibHbie pe3HCTOpbl H pe3HCT0pbl yTeli

KH (nopH.o;Ka 10OM). 
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PHc.2. IlpHH!lHimaJibH3R cxeMa rmepaTopa so36ylK,neHWI H ,neMo,nyJmTopa:. 

IIpouecchi cpopMHpoaaHHH HMnyJihCOB TaKa a uenH o6MOTKH ao36y:>K
AeHHH W M 1 np6Hcxo,n.IIT npH yqacrHH KOH,necaTopa C3: npH OTDHpaHHH naphi 
THpHcropoa VSI H VS4 (HJiuVS2 H VS3) ·KOHAeHCaTop C3 neproapH:>KaeTcH 
OT. HCTo~HKa nHTaHHH (27 ·B) qepro o6MoTKY W M1 H proHcrop R 9 ( o6MOT
Ka WM1 no.nKmoqaercH. K BhiXOAY rB qepe3 KOHTaKThi 2a H Sa). Kor.na Be-
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PHc.3. IlpHHUHimanbHM cxeMa ycHmrren.A: noCTO.A:HHoro TOKa. 

JIHqHHa .TOKa nepe3ap.f.lAKH CTaHeT MeHhWe 3HaqeHHH TOKa y,nep:>KaHHH, TOK 
qepe3 pa6oqyro B AaHHhiH nonynepHo.n napy . THpHcropoa · npe~paruaercH 
H npOHCXOAHT BOCCTaHOBJieHHe HX BeHTHJihHOH npo~OCTH, B CJieAYIOJ.UHH 
DOJiynepHOA pa60Thi rB HMny~hCaMH ynpaBJieHHH .OTOHpaeTC.II ,npyra.II napa 
THpHcropoa H npou~c noBTOpHercH. Prolicrop R 1 0 o6nerqaeT npouecc 
BKJIIOqeHHH THpHcTopoa. Pene K o6ecne~aaer. 3anycK HHBepTopa noCJie 
onpOKHAhiBaHHH. 

)leMOAYJI.IITop co.nep:>KHT HMnyJihCHhiH TpaHccpopMaTop T2, · o6ecne
qHBaiOJ.UHH raJihBaHHqeCKYIO pa3B.II3KY COOTBeTCTBYIOJ.UHX ueneii KOHcypa 
aBTOperyJIHpOB~HH, ,nBa OAHODOJiynepHOAHhiX DHKOBhiX ,nereKTOpa (VD 5, 
Rl4, C4 H VD6, R}S, CS) H pe3HCTHBHhiH cpa3opacrueDHTeJih Rll + Rl3. 
BXO,nHbiM CHrHaJIOM ·AJI.II. )l·.IIBJI.IIIOTC.II HMnyJihCbi H~Dp.II:>KeHH.II, no,naaaeMbie 
Ha nepi:m~yro o6MOTKY T2 c proHcropa R9. Eonee no.npo6Ho pa6oTa aHa-

- norH~hix Mr· H .ll onHcaHa a pa6oTe15 '· 3.neci :>Ke npHBe,neHhi KoHcrpyK-
THBHl>Ie ,naHHhie TpaHccpopMaTopoa Tl H T2. . : 

.Ha pHc.3 npe.ncraaJieHa npi:muHnHaJihHaH. cxeMa YilT, B cocraa Ko~o
poro BXO,n.IIT onepaQHOHHhiH ycHJIHTeJib . )lA, TpaH3HCTOpHbxH yCHJIHTeJib~ 

HhxH KaCKa,n (VT 1) C o6IUHM 3MHTTepOM H 3MHTTepHhxH DOBTOpHTeJih Ha 

5 . 
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I'Hc.4. llpHHI.lHimaJlLHaa cxeMa cornacy10mero 6nm<:a. 

I fa +K BhtX. !:I CO 

cocTaBHOM TpaH3HCTope {VT2, VT3). OnepaUHOHHbiH ycruurrenb llA oxaaiieH 
IIaCTOTH0·3aBHCHMOH OTpHU;aTeJibHOH o6paTHOH CBH3bl0 (uenOIIKa R6, C5*). 
3aiUHTHaH uem R 1 , V D 1, V D 2· o6ecneiinaaeT orpaHuiieHne HanpmKeHHH, 
nocTynaroiQero Ha BXOA nA. Pe3HCT0p R 13 (R3T) CJIYIKHT AJIH KOHTPOJIH ' 

BeJIHIIHHbi TOKa KOMneHCaUHH l:K. 
llpHHUHnHaJibHaH cxeMa cornacyroiQero 6noKa npnBeAeHa Ha puc.4. 

BbiXOA :nora 6noKa (U 
0 

) noAI<JIIOIIaeTcJI K ynpaaJIJIIOIUeMy BXOAY TpaH-. y p 
3HCTOpHoro peryJIJITOpa, a BXOA (KOHTaKT 1a) - K BbiXOAY OCHOBHOrO 
6JIOKa H3Mepl:ITeJibHO·YCWIHTeJibHOrO ycTpOHCTBa KOHTypa CTa6HJIH3aQHH. 
CornacyiOIUHH 6noK coAepiKHT ycHJIHTeJibHbiH KaCK_aA · c o6IUHM 3MHTTe
poM (V 3.) u · 3MHTTepHbiH noaTopnTeJih (V 4). 3neMeHTbi R 1 ~ R 4 n C1 7 C3 · 

o6pa3yiOT uenu KoppeKUHH KOHTypa aBTOperyJIHpOBaHIDI. 
Ha puc.5 npHBeAeHa npHHUHnHaJibHaH cxeMa TpaH3HcTopHoro perynu

pyroiUero 3JieMeHTa, KOTOpbiH co)J;epiKHT 36 napaJIJieJibHO BKJIIOtieHHbiX 
perynupyiOIUHX TpaH3HCTOpOB {VT4 7 VT39) · H 3 ycHJI~eJIJI TOKa (3MHTTep
Hbie noBTOpHTenH VT 1 7 VT3)~ Bee TpaH3HCTOpbi MOHTnpyiOTCJI Ha rmHTe 
H3 AIOpaJIIOMHHHH, KOTOpaH . oxnaiK,l::(aeTCJI BOAOH. Bonee no)J;p06HO 3JieKT

p~ecKaH cxeMa u KoHCTPYKUHH noAo6Horo perynupyroiQero 3JieMeHTa 
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PHc.5. HpHHI.lHrmamHaa cxeMa TpaH3HCTOpHoro perynHpyrom_ero 3JleMeHTa. 

o6cyJK)J;aeTCJI a pa6omx 16• 7 1• TpaH3HCTOpHbiH pery JIJITop o6cyJK)J;aeMoro 

_ HCTOtiHHKa roKa CO)J;epiKHT 5 peryJIHpyiOIUHX 3JieMeHTOB, COeAHHeHHhiX 

napaJIJieJibHO. . . . 
llonOJIHHTeJibHbiH CHJIOBOH TpaHCcPOpMaTop 11 

l BbinOJIHEm Ha MarHHTO" 

~oaoAe oT 3aBOACKoro TpaHc<l>opMal-opa THna TC~10. llepBHIIHhie o6MoTKH 
ero COAepiKaT no 49 BHTKOB. (ceti(lHHe Me)J;HOrO npOBOAHHKa . 45 MM2 

) , 

a BTOpUtiHbi~- no 12 BHTKOB (cetieHHe npOBOAHHKa 160 MM2
) •· 
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AxMaHOB B.B. H AP· . 
CTa6HnH3HpoBaHHhiH HCTOtiHHK TOKa AnH m 
KoppeKTHpyiOI.Qeii: 06MOTKH :IKeJie3HO·TOKOE 

. cpa3oTpoHa OIUIH 

OrmcaH . cra6HnH3HpOBaHHhiH: HC"totn 
-3,2 KA, 6 B AJIH IIHTaH~ KoppeKmpyro 
TOKOBOrO KaHana CHCTeMbl BhiBO,D;a nytJK 
BenHtJHHhi Hecra6HnbHO<;TH ToKa H nynbcax 
B HCTOtiHHKe HCUOJib3YeTC.H MarHHTOMOAYJ 
BKJIIOlJeHHbiR Ha nepBHtiHOR CTOpOHe . CHJil 
OcHosoH: ,naTtmKa TOKa .HBJI.HeTCH Marnm 
rion.HpHbiM HMnynhCHbiM B036y)K.L(eHHeM . 
.IJ;aTlJHKa TOKa H npHHI.J;HUHanbHhie CXeMbl 

. -, : 
pOBaHHoro HCTOlJHHKa. 
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Pa6oTa BhmonHeHa B Jia?opaTopHH .H.l 

Coo6meHne 06-be.nnHeHHoro HHCTHTYTa smepHLIX : 

Tiepeso.n M.H.TioTanosa 

Akhmanov V.V. et al. 
· Stabilized Power Supply Unit for the Correc1 

of the Irori-Cu~rent Channel at t~~ JINR Pha 

. A stabilized 3.2 kA, 6 V ~ower supp 
winding of the iron-current chrnnel in the 
of the JINR .phasotron is described. ThE 
pulsatio~ are - 10- 3 • The unitl uses a rna 
transducer connected to · the prlmary side 
The transducer is·. based on the magnetic 
pulsed excitation. The block~iagram of th 
the circuit diagrams of _some blocks of thE 
unit are given. 

The investigation has been·.· performe 
Nuclear Prob~ems, JIN~. 
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I . 


