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KanuHuqeHK6 B.B. 13 - 12197 
CTa6HnH38TOp fiOCTOHHHOro TOKa C•npeo6paaoaaTeneM 
TOK - MSrHHTHSH HHllYKUHH - TOK B uenu o6parHoll CBH3H 

O6cylKnaercH cra6unuaarop nocroHHHoro TOKa c npeo6paaoeareneM 
TOK - MarHHTHaH HHllYXUHH - TOK B uenH o6parHoll CBH3H. YKa3BHHblll 
npeo6paaoaaTenb BhJOOnHHer <j,yHKUHH 11arqnKa H aa11arquxa roxa H o6ecne
quaaer B03MOlKHOCTb ynpaaneHHH HCTOqHHKOM OT 3BM. noxaaauo, qro 
nono6Hb1e cra6unuaaropbl cnoco6Hbl o6ecneqHTb cTa6unbHOCTb H roqHocrb 
ycTaHOBKH TOKa Ha ypoaHe 0,01%..0,001% a pelKHMe ynpaaneHHH OT 3BM. 
Taxue CTa6unuaaropb1 uenecoo6pa3HO HCUOnb30B8Tb llnH UHT8HlfH MarHHTHblX 
sne.MeHTOB <j,uauqeCKHX ycTaHOBOK. 

Pa6ora BbmonHeHa a na6opaTopuu Hllep·uux npo6neM OIIH11. 

Coo6weHHe ,O6bellHHeHHOro HHCTHTyTa SlllepHblX nccnenoaauull. ily6ua 1979 

Kalinichenko V.V. 13 - 12197 

Stabilized Direct Current, Pow;0r .Supply 
with Current to Magnetic Induction to Current 
Converter in a C~ntrol Loop 

A stabilized D.C. power supply with current to mag
netic induction to current converter is described. The 
converter is used simultaneously as a primary element 

and a setter,the power supply fitted with such a converter 
acquires an ability for computer control. Similar power 
supplies have 0,01%-:-0.001% current accura.cy and stability. 
Their main application is powering magnetic elements 
of physical installations, 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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.6JIOK·cxeMa CTa6HJIH3aTopa npe.QCTaBJieHa Ha PUCYHKe. O6-
f 

CY)K.QaeMoe ycTpOHCTBO JIBJIJICTCJI ,QaJILHCHWHM pa3BHTHCM paHee 

onucaHHOro 
11 •21 . - Oco6eHHOCTL CTa6HJIH3aTopa COCTOHT B TOM, 

'ITO B uenL o6paTHOii CBJl3H BKJIIO'ICH npeo6pa3oeaTeJIL TOK - Mar

HHTHaJI HH.QYKUHJI - TOK /Ilp/. 3TOT npeo6pa30BaTeJIL BLlllOJIHJICT 

3.QCCL cl>YHKUHIO ~aT'IHKa TOKa H, KpoMe Toro, COBMCCTHO C uucppo

BLIMH nepeKJilO'la T~JIJIMH 1,2 /QIU, Qil2/ u .QCJIHTeJieM TO Ka/ J:(eJI. T ./ 

TaK)Ke u <l>YHKUHIO nucppoeoro 3a.QaT.'IHKa. 

He o6cy)K,QaJI KaKylO•JIH60 KOHKPCTHYIO KOHCTPYKUHIO HJIH cxeMy 

TaKoro npeo6pa3oBaTCJIJI, OTMCTHM, 'ITO OH .QOJI)KCH o6ecne'IHBaTL 

npeo6pa3_0BaHJle B IICOOTBCTCTBHH co CJIC.QYIOIUHM COOTHOWCHHCM: 
n 
I J.W. =C, 
I I I 

n 
r,Qe l IiWi=l1W1 +I2W2t-... +InWn , wi H Ii· COOTBCTCTBCHHO 

KOJIH'liCTBO BHTKOB i -ii o6MOTKH u TOI< a Heii, . C - llOCTOJIHHaJI, 

3aBHCJl[UaJI OT cnoco6a perHCTpauuu MarHHTHOH HH.QYI<:UHH, B qacT

HOM CJiyqae C ":0 . 

B OllHCLIBaeMOM CTa6HJIH3aTope npeo6pa3oBaTeJIL TOI< - MarHHT

HaJI HH.QYKUHJI - TOI< HMeeT CJIC.QYIOIUHC o6MOTKH: nepBH'IHYIO 06-

MOTI<:y / c 'IHCJIOM BHTI<OB W 1 /, no I<OTopoii npoTexaeT cTa6unu-

3HpyeMLIH TOI< I l, BTOpH'IHYlO o6MOTI<:Y /c 'IHCJIOM BHTKOB W 2 / 

H .QBe .QOllOJIHHTeJILHLie o6MOTI<:H, COCTOJl[UHe u·3 OT.QCJILHLIX cexuuii 

C pa3HLIM. 'IHCJIOM BHTI<:OB. Qucppoaoii nepeI<:JllO'laTeJIL 1 ll03B0JIJleT 

BI<:JilO'laTL B uenL TOI<a I 2 3a.QaHHOe 'IHCJIO BHTKOB (W gt) nepaoii 

,QOllOJIHHTCJILHOH 06MOTKH. AHaJiorH'IHO uucppoaoii nepeI<:JllO'laTeJIL 2 

o6ecnequaaeT llO,QI<:JIIO'ICHHe. I( BLIXO.QY ,QeJIHTCJIJI TOI<:a 3a,QaHHoro 

'IHCJia BHTI<:~B (W g2) BTOpoii .QOIIOJIHHTeJILHOH o6MOTI<:H. 
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DIIOK- cxeMa cma6UIIU3QlllOpa 1/lOKQ C npeo6pa30fJQl/le/leM 1/lOK -
MQZHUl/lHQJI UHOYK'-#UJI - 1/lOK fJ t1enu o6palllHOU CfJJl3U .. PT - pezy
llUPYIOIJIUU lllPUH3UClllOP, Z 11 - Hazpy3Ka, Ilp - npeo6pa30fJal/lellb 
1/lOK - . MUZHUl/lHQJI UHOYK'-IUJI - 1/lOK, R-iT - 31/lQIIOHHblU pe3UClllOp, 
,l(e11.m. - oe11ume11b moKa, l..!Ill, l..!Il2 - nepab1ii u amopoii t1u¢poable 
nepeKIIIO'IUl/le11u, HOH - UCl/lO'IHUK onopHOZO HanpJIJlceHUJI, YC -
ycmpoiicmao cpaaHeHUJI, YCO - ycu11ume11b cuzHa11a owu6Ku, 1..!AII -
t1u¢poaHa11ozoab1ii,npeo6pa3oaame11b, PB - pe11e apeMeHu. 

, B CTaTHqec1<0M pe)KHMe CBJl3b Me)K'AY TOI<aMH l 1 H l 2 B uen11x 

npeo6pa3oBaTenH MO)KeT 6h1Tb npe'ACTaBneHa B BH'Ae · /B cooTBeT

CTBHH C npHBe'AeHHbIM BblWe COOTHOWeHHeM/ 

I1W1· ± I 2 W2 ± I 2 Wgl ± IgWg2 /n;,c. 

TOI< l 2 npoTeI<aeT no 3TanOHHOMY pe3HCTOpy R'.J•r H C03'AaeT 

na'AeHHe HanpJl)KeHHJI I2R'.lT , I<OTopoe IlOCTynaeT Ha O'AHH H3 
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BXO'AOB ycTpoiicTBa cpaBHeHHJI /YC/. Ha 'APYroii BX0'A YC no'AaeTCJI 

orropuoe uarrpH)KeHHe 0 011 OT HcToqHHI<a orropuoro uarrpJ1)KeHHJ1 

/HOH/. IlpH 6onbWOM I<03!pq}HUHeHTe ycHneHHJI B uerrH o6paTHOH 

CBJ13H M0)KHO cqHTaTb, qTo 

I2R')T "' 0 011 ' 

TOr'Aa H3 rrpe'Abl'AYLUero C00THOWeHHJI C yqeTOM rrocne'AHero no

nyqaeM: 

I1 =[C+(±W2 ±Wgl ±Wg2 /11)U 0n/R:1TL'W 1 . 

3To C0OTHOWeHHe IIOI<a3hIBaeT, qTo BenHqHHa TOI<a B Harpy3I<e 

3aBHCHT OT PH'Aa rrapaMeTpOB H B TOM qucne OT I<OnHqeCTBa 

BI<moqeHHblX BHTI<OB 'AOIIOilHHTenbHblX o6MOTOI< npeo6pa3oBaTenJI, 

a TaI<)Ke OT I<03qlqlHUHeHTa 'AeneHHJI 'AeilHTenx TOI<a 11 ; H3MeHJIJI 

W gl , W g2 H 11, MO)KHO H3MeHJITb I1 B orrpe'AeneHHbIX rrpe'Aenax. 

Ha BXO'A perynupyromero 3IleMeHTa /PT/ IIOCTyrraeT CYMMa 

'ABYX HarrpH)KeHHH: HaIIpJl)KeHHJI c BblXO'Aa UHqJpoauanoroBoro rrpeo6-

pa30BaTeilJI /U.ATI/ H uarrpx:>KeHHJI c BbIXO'Aa ycHnHTenx curuana 

OWH6I<H. BbIXO'AHOe HaIIpH:>KeHHe U.ATI Bb16pauo paBHhIM I1R11 ~ u 6'.J. 
3'AeCb 11 - 3a'AaHHOe 3HaqeHHe TOI<a Harpy3I<H, R11 - COilpOTHB

neHHe Harpy3I<H no IIOCTOJIHHOMY TOI<Y, U frl - IIa'AeHHe ua

IIPJl:>KeHHJI 6a3a- 3MHTTep perynHpyromero 3IleMeHTa. PerynHpylOLUHH 

3IleMeHT pa60TfeT B pe)KHMe 3MHTTepHoro IlOBTOpHTenJI, II03TOMY 

IIO'A 'AeiicTBHeM BblXO'AHoro Hanpx:>KeHHJI U.ATI, rrocTynaromero Ha 

ero BXO'A, TOI< Harpy3I<H ycTaHaBnHBaeTCJI npHMepHO paBHbIM Ja'AaU

HOMY 3HaqeHHIO I 1 • 6naro'AapH qeMy . I<OHTYP o6paTHOH CBJl3H 

pa6oTaeT B pe)KHMe Manhlx paccornacoBaHHH. 

YcTaHOBI<a HOBoro 3HaqeHHJI TOI<a B Harpy31<e npoHJBO'AHT~JI 

IIO'Aaqeii: Ha ynpaBilJIIOLUHe BXO'Abl U.Ill, U.I12 H U.ATI HOBoro yrrpaB-· 

IlJIIOLUero I<O'Aa. O'AHOBpeMeHHO Ha BXO'A pene apeMeHH IIOCTyIIaeT 

yrrpaBilJIIOLUHH HMIIYilbC, IIPHBO'AJILUHH I< 3aMblI<aHHIO I<nlOqa pene 

BpeMeHH. BpeMJI Bhl'Aep)KI<H pene Bb16HpaeTCJI HeCI<OilbI<O 6onbwe 

MHTeilbHOCTH rrepeXO'AHhIX npoueccOB B CHilOBhIX 3IleMeHTax CTa-

6HilH3aTopa. B TeqeHHe 3Toro BpeMeHH BhIXO'A 3neMeHTa cpaBHe

HHJI Ja1<opoqeH H 6onbwHe cHrHanhl paccornacoBaHHJI He rrocTynaroT 

Ha BXO'A YCO. Ilo HcTeqeHHH BpeMeHH Bhl'AeP:>KKH xnroq PB pa3Mhl-

1<aeTcJ1 H KOHTYP o6paTHOH CBJl3H BXO'AHT' B pe:>KHM CTa6HilH3aUHH. 

Bonee IlO'AP06Ho qiyHKUHH QATI H PB o6cy:>K'AanHCb B 11 ,21 • 
3'AeCb 'ue 6y'AeM paCCMaTpHBaTb CTaTHqe.CKYIO H 'AHHaMHqeCKYIO 

norpeUIHOCTH CTa6HilH3aTopa, o6ycnOBileHHhle KaqeCTBOM pafiOTbl 
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K~HTypa' aBTOp~rynupoBaHBJI. OueHBM. BKna.q npeo6pa3oBa TenJI _TOK -

MarHBTHaJI BH_AYKUBJI - T~K, BLIIlOilHJIIO[Uero B npe.qnaraeMOM CTa·. 

6unu3aT~pe 4iYHKUBB .qa"I;'IBKa ,B 3a.qa:r'1uKa, B o6iuyro norpeWHOCTL 

CTa6unB3aTopa. MeTponorB'leCKBe xapaKTepBCTBKB :JTBX npeo6-

pa3oBaTeneii: KaK .qaT'IBKOB TOKa AOCTaTO'IHO BLICOKB: HanpuMep, 

.qllJI npeo6pa30BaTeneii: Ha OCIIOBe MarHBTHLIX MOAYilJITOPOB .qpeii:tli 

HYJIJI, npuBe.qeHHLIH K uenu uarpy3KB, AilJI 06L1KHOBeHHLIX o6pa3UOB 

COCTaBnJleT 1 MA /AnJI yHBKanLHLIX - 10 MKA/' a KPYTB3Ha xapaK· 
/3/ 

TepBCTBKB - HeCKOilLKO BOilLT Ha aMnep '. CneAOBaTenLHO, npu 

TOKax Harpy3KB COTHB unu TLICJl'IB aMnep, a TaKBe TOKB KaK pa3 

B ' Heo6XOABMLI' AilJI :ineKTpo4Ju3B'leCKHX ycTaHOBOK,' o6cy>K.qaeMLiii: 

.qa T'IBK cnoco6en o~ecne'IBTL TO'IHOC_TL ]!Y'IWe O ,01 <fo. 

3a.qaIOIUHM B03Aeii:cTBBeM B npeo6pa3oBaTene J1BnJ1eTCJ1 ua

MarHB'IBBa10iua11 cuna 

± 12 W gl ± I 2W g2 / n . 

,[vIJI cTa6unu3aTopoB Ha HOMHHanLHLle TO_KII B COTHH unu B HeCKOilL~. 

KO TLICJl'I aMnep BeilH'IHHY_ TOKa l2 .. uenecoo6pa3HO BL16paTL paB· 

Hoii: 1 A, a Ko:J4itiiuuueHT .qeneHHJI .qenHT_enJI ToKa n = 1000. CTa· 

6unu3aUHJI TOKa cunoii: l3' 1 A JIBilJleTCJI AilJI' npaKTHKH OPABHapHoii: 

3a.qaqeii:, AOCTHrHyTa cTa6unLHO(:TL H TO'IHOCTL ycTaHOBKB IlOPJIAKa 

O,OOlo/o. O'leBBAHO, 'ITO oco6L1X Tpe60Ba11uii: K CTa6HnLHOCTH n He 

npe.q'LJIBilJleTCJI, TaK KaK B_Topoii ,'lneH B03Aeii:CTBHJI no Kpaii:Heii 

Mepe Ha 2 IlOPJIAKa MeHLWe nepBoro. 

ToK I 2 no.qBOAHTCJI K ceKUHJIM .qononHBTenLHLIX o6MoToK c no

MOIULIO uu4JpoBLIX ynpaBnJleMLIX nepeKnIO'laTeneii, B, ecTeCTBeHHO, 

TOKB yTe'IKH KillO'leii JIBilJIIOTCJI HCTO'IHHKOM AOilOilHHTenLHOH no

rpeWHOCTB. Ilpu ucnonL30BaHHH B, nepeKnIO'laTeilJIX KOHTaKTHLIX 

KJIIO'leii /pene, repKOHLI u .qp./ TOK~ YT~~KH npeue6pe)ICHMO ManLI, 

.qllJI 6eCKOHTaKTHLIX KillO'leii AOCTB)KHMLIM 3Ha'leHHeM TOKa yTe'IKH 

J1BnJ1eTCJ1 1 MKA, 'ITO cocTaBnJleT O,OOOl<fo OT 1 A. 

TaKHM o6pa30M, npe.qnaraeMLIH CTa6unu~aTop IlOCTOJIHHOro 

TOKa cnoco6eH o6ecne'IHTL CTa6unLHOCT~ u TO'IHOCTL ycTaHOBKH 

TOKa B Harpy3Ke Ha ypoBue O,Ol<fo - O,OOl<fo B pe)ICHMe ynpaB· 

neHBJI OT 3BM, npu'leM BenH'IHHa CTa6unH3HpyeMoro TOKa ne)ICHT 

B .quana3oHe coTeH unu_ TLICJl'I aMnep. 

3TOT BLIBOA IlOATBep)IC.qeH ':JKCnepu~eHTanLHO. H3rOTOBneH H 

ucnLITau MaKeT cTa6u.nu3aTopa, HMeroiuuii cne.qyroIUHe napaMeTpLI: 

TOK Harpy3KB I 
1 

·= ' 600 · A, Hanp11)1Ce11~e ua narpy3Ke U
11 

= 
mu mu 

= 30, B, perynupoBaHiie TOKa B .quana3oHe lOCr.6OO A, ABCKpeT· 
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HOCTL perynuponaHHS- 1 MA, nenuHeBHOCTL ycTaHOBKH B yKa3aH· 

HOM .quana3oHe He npenL1waeT O,OO8o/o, HecTa6unLHOCTL 3a 8 qacoB 

cocTaBnJleT · .±O,OO3o/o. · Ilpu H3rol't>Bneuuu. MaKeTa; cTa6unu3aTopa 

BCil0IlL30BaHLI KOMilOHeHTLI, cepBHHO BLinycKaeMLie npoMLIWneH-
' '· , ,e., 
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