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AnR n~TaH~R caepxnpoaOAR~ero coneHO~Aa c ~HAYKT~BHOCTb~ 0,4 IH 
~ 3anaceHHoA 3Hepr~eA AO 450 KAm ~3roToeneH ~ ~cn~··aH ~CT04H~K 
cTa6~!1~3~poeaHHoro TOKa, ~MeiO~~A napaMeTpbl: pa6o4e<! 3Ha4eH~e 
TOKa 1 oo~ 1500 A; A~ana30H ~3MeHeH~R BbiXOAHOro Hanp:lmeH~R 0~6 B; 
een~4~Ha HecTa6~IlbHOCT~ TaKa He npee~waeT 1o-4; y~>BeHb nynbca
l.l~A MeHbWe 1 o-4. !4CT04H~K n~TaH~R ~MeeT C~CTeMy Bbl!lOAa 3anaceH
HOA 3Hepr~~ ~3 caepxnpoeoAR~ero coneHO~Aa. 

PaccMaTp~eaeM~A ~CT04H~K CTPYKTYPHO npeACTaB!lRer co6oA OAHO
KOHTYPH~A CTa6~!1~3aTOp TOKa KOMneHCal.l~OHHOrO T~na. 6!lOK-CXeMa 
~CT04H~Ka np~BeAeHa Ha p~c. 1. B Ka4eCTee c~noeoro lpeo6pa3oea
Te!lR ~CnOilb3yeTCR B~npRM~Te!lb /B/, co6paHH~A no CX~Me flap~OHOBa. 
B~XOAHOe HanpRmeH~e e~npRM~TenR peryn~pyeTcR c noMl~biO A~DAHo-

T~p~cTopH~x KI1104eA /4~6/, COeA~HeHH~X nocneAOBare!lbHO C nep-
B~4HOA o6MOTKOA c~noeoro TpaHc$opMaTopa Tp. 1. A~DAiO-T~p~cTop
H~e KI1104~ 4~6 nOAKI1104eH~ K n~TaiO~eA CeT~ 3x380 B 4~pe3 BXOAH~e 
$~IlbTP~ /1~3/. B~npRM!leHHoe HanpRmeH~e $~IlbTpyeTCR nacc~BH~M 
LC-$~IlbTPOM /L¢ = 0,1 MIH, C¢ = 0,24 $/. 

AnR ocna6neH~R nynbcal.l~A ~ 6~cTp~x ~3MeHeH~A HalpRmeH~R ceT~ 

nocne nacC~BHOrO $~IlbTpa BBeAeH aKT~BH~A $~IlbTp, KJTOp~A COAep
~~T 6!10K ynpaB!leH~R /6Y/, yC~Il~Te!lb MO~HOCT~ /YM/ 4 B~XOAHOA 
TpaHc$opMaTop Tp.2. BTop~4HaR o6MoTKa Tp.2 BKI1104eH3 nocneAoaa-

PHc.l. EnoK-cxeMa HCTOqHHKa nocTOHHHcro TOKa. 

':~-.-:-- ~:-~·~;-·~ l 
k..' ..... ~~J~:' ._,·.--.~- :.:~-~f:~~~.··~.. ' 

~:-i&I.~lc-;t€hA l 
l 



TenbHO c Harpy3KO~. B~XOAH~e HanpRmeH~~ nocne L~C~-¢~nbTpa ~ 

aKT~BHoro ¢~nbTpa cyMM~PY~Tc~. Yc~n~Tenb MO~HOCT~ e~nonHeH no 
ABYXTaKTHO~ cxeMe, pa6oTa~e~ e Knacce B. KamAoe ero nne4o co
Aepm~T 7 TpaHa~cTopoe KT808A. Yc~n~Tenb MO~HocT~ noaeon~eT no
ny4aTb Ha BTop~4HO~ o6MoTKe Tp.2 Hanp~~eH~e c aMnn~TYAO~ 0,5 B 
Ha 4aCTOTe 300 r~..~. BbiXOAHO~ TpaHc¢opMaTop ~MeeT K03¢¢~LI~eHT 
TpaHc¢opMal..l~~ 60:1. KoHCTPYKLI~~ Tp.2 e~nonHeHa c y4eToM noAMar
H~4~BaH~~ ero nOCTO~HH~M TOKOM. Ynpaen~~~ee Hanp~meH~e Ha yc~
n~Tenb MO~HOCT~ nocTynaeT c 6noKa ynpaeneH~~. COAepma~ero Kop
peKT~PY!C'.liYiO 4enb, yc;,m~Tenb nepeMeHHoro TOKa ~ npeABap~TenbHbl~ 

yc~n~Tenb MO~HOCT~. 

KoHTyp CTa6~n~3al..l~~ TOKa COAepm~T 6eCKOHTaKTH~~ AaT4~K TOKa 
/AT/, 6noK cpaeHeH~~ ~ yc~neH~~ c~rHana /oCY/ ~ c~cTeMy ynpae
neH~~ npoBOA~MOCTb~ T~p~cTopoe /CYTj/1/. OnopHoe Hanp~meH~e no
CTynaeT c TpexKacKaAHOro napaMeTp~4eCKoro cTa6~n~aaTopa /co cTa-
6~n~TpOHOM A818E e B~XOAHOM KacKaAe/6noKa onopHoro Hanp~meH~~ 
/60H/. B~XOAHO~ KacKaA 6noKa onopHoro Hanp~meH~~ TepMOCTaT~
poeaH. OnopHoe Hanp~meH~e noAaeTc~ Ha 6noK BBOAa TaKa /6BT/, 
o6ecne4~Ba~~~~ nnaBHbl~ nOAbeM ~n~ cH~meH~e TOKa e HarpyaKe. 

np~HI..I~n~anbHa~ CXeMa 6noKa BBOAa TOKa np~BeAeHa Ha p~c.2. 

onoK coAepm~T yc~n~Tenb /A1/ ~ ~HTerpaTop /A2/, oxea4eHH~e oTp~
l..laTenbHO~ o6paTHO~ CB~3b~. B~XOA 6noKa 4epe3 nepeKn~4aTenb n2 
''Pem~M pa60Tbl 11 nOAKn~4eH K BXOAY 6noKa cpaBHeH~~ ~ yc~neH~~ 
c~rHanoe. nepeKn~4aTenb n2 noaeon~eT nony4~Tb Tp~ pem~Ma: ''C6poc 
TOKa 11

, 
11 BBOA TOKa 11 ~ 11 Pa6oTa 11

• Hanp~meH~e C BbiXOAa ~HTerpaTopa 
A2 B pem~MaX "C6poc TOKa" ~ "BBOA TOKa"" nOCTynaeT Ha BXOA unuKd 
cpaeHeH~~ ~ yc~neH~~ c~rHanoe. B pem~Me "C6poc TaKa" Ha BXOA A1 
nocTynaeT noTeHLI~an o6~e~ w~Hbl n~TaH~~, a B pem~Me "BBOA TaKa" 
Hanp~meH~e nocTynaeT c 6noKa onopHoro Hanp~meH~~. A~anaaoH cKo
pocTe~ BBOAa TOKa 2,5+12,5 A/c ycTaHaen~eaeTcR nepeKn~4aTeneM 
n1 "CKOPOCTb BBOAa". B pem~Me "Pa6oTa 11 HanpRmeH~e c B~XOAa 6no
Ka onopHoro Hanp~~eH~~ noAaeTc~ HenocpeACTBeHHO Ha BXOA 6noKa 
cpaeHeH~~ ~ yc~neH~~ c~rHanoe. Ha APYrO~ BXOA 6noKa cpaeHeH~~ 
nocTynaeT Hanp~meH~e c AaT4~Ka TOKa. 

onoK-cxeMa AaT4~Ka TOKa/2/ npeACTaeneHa Ha p~c.3. AaT4~K co
Aepm~T TpaHc¢opMaTOp nOCTO~HHOrO TOKa /TnT/ C pa604~M~ o6MOTKa
M~ WJ, Wz Ha cepAe4H~Kax 1, 2, MarH~TH~~ MOAYn~Top c YABOeH~eM 
4aCTOT~, COAepma~~~ MOAynRI..I~OHH~eo6MOTK~ W3 , W4, ypaBHOBeW~Ba

~~y~ o6MOTKY Wy, cepAe4H~K~ 3, 4, reHepaTop /1/ eoa6ymAeH~~ 
TpaHc¢opMaTopa nocTo~HHoro TOKa ~ MarH~THoro MOAYn~Topa, ¢aao
e~~ AeTeKTOp /¢A/, yc~n~Tenb nOCTOHHHOrO TOKa /YnT/, KOMMyTa
TOp /K/, ~CT04H~K CMe~eH~~ /HC/, 3TanOHH~~ pe3~CTOP R3T.• 06MOT
K~- nepB~4Ha~ WH, CMe~eH~~ WcM.• KOMneHCal..l~~ WK- RBn~~TC~ o6-
~~M~ AnH TnT ~ MarH~THOrO MOAYn~Topa. C nOMO~b~ KOMMyTaTopa 
o6ecne4~BaeTCH A~CKpeTHoe ~3MeHeH~e ycTaHoeneHHoro 3Ha4eH~~ Ta
Ka Harpy3K~ nyTeM ~3MeHeH~H KOn~4eCTBa BKn~4eHH~X B~TKOB 06MOT
K~ KOMneHCal..l~~. np~ 3TOM lH = K • IK ,rAe lK - TOK KOMneHCal..l~~. 
K - KpaTHOCTb npeo6paaoeaH~R: 
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PHC.2. fipHH~HnHanbHaH CXeMa 6noKa BBOAa TOKa. 



np~ ycnos~~ W1 = Wz = WcM = Wy; WK - 4~cno s~TKOB o6MOTK~ KOM
neHca~~~. BKJ1~4eHH~X KOMMYTaTOpOM B ~enb TOKa lK. 

5naroAapR Han~4~~ TpaHc$opMaTopa nocTORHHoro TOKa o6ecne4~
saeTcR Manoe Ha4anbHOe paccornacosaH~e s KOHType o6paTHo~ CBR3~, 
BKJ1104a~l!leM MarH~THbl~ MOAYJJRTOp, BCJJeACTB~e 4ero ~CKJ1ill4aeTCR B03-
MO>KHOCTb pa60Tbl MarH~THOrO MOAYJJRTOpa B o6naCT~ 11 JJO>KHbiX 11 Hy
ne~/3/. noAMarH~4~BaH~e TnT c noMOll\b~ o6MoTK~ WcM.• 4epe3 KoTo
PY~ npoTeKaeT IcM. oT ~CT04H~Ka CMell\eH~R, ~cKn~4aeT nepexoA pa-
6o4e~ T04K~ TnT Ha nesy~, Hepa6o4y~, BeTBb ero xapaKTep~cT~K~ 
np~ noRsneH~~ B o6MoTKe WH scneACTB~e, Hanp~Mep, nepexoAHoro 
npo~ecca ~MnynbCOB TOKa, nonRpHOCTb KOTOp~X npOT~BOnOJJO>KHa no
JJRPHOCT~ ToKa B pa6o4eM pe>K~Me. TaKo~ nepexoA pa6o4e~ T04K~ TnT 
Ha nesy10 seTBb xapaKTep~cT~K~ np~sen 6~ K HapyweH~~ HOpManbHO~ 
pa60Tbl CTa6~J1~3aTopa. nony4eHHaR AOJJrospeMeHHaR CTa6~J1bHOCTb 

AaT4~Ka TOKa, np~BeAeHHaR K nepB~4HO~ ~en~, pasHa + 1 MA 3a 8 
4aCOB pa60T~. -

c~cTeMa s~BOAa 3anaceHHO~ 3Hepr~~ ~3 csepxnpoBOARlllero cone
HO~Aa ICC! cocTo~T /eM. p~c. 1/ ~3 6annacTHoro pe3~cTopa R6 , 
MOCTOBO~ CXeMbl o6Hapy>KeH~R C~rHana 11 HOpMaJ1bHO~ $a3bi 11 /4/ /BK -
BCnOMOraTeJJbHaR KaTyWKa, Rg - AeJJ~TeJJb HanpR>KeH~R/, 6nOKa BbiAe
neH~R c~rHana HopManbHO~ $a3bl /5H~/, OTKJ1~4a~l!lero annapaTa /OA/, 
B Ka4ecTse KoToporo ~cnonb3oBaH cep~~Ho s~nycKaeM~~ asToMaT ra
weH~R nOJJR. c~rHan c A~aroHan~ MOCTa /RA ~ BK/' nponop~~oHaJJbHbl~ 
UMV'IYtLKUMY L.UIIIJU!Ylt:)JICMYHV '-OCIJAIIIJVDVHnW.C:I U \....VJICMUVIl-1.0' IIVf-!101.....1"-n 

Ha BXOA 6noKa B~AeneH~R C~rHana HOpMaJJbHO~ $a3~. no C~rHany C 
3TOrO 6noKa np~ nepeXOAe 06MOTK~ B HOpMaJJbHOe COCTORH~e aBTo
MaT raweH~R nonR OTKJ1~4aeT CBepxnpOBOARll\~~ COJJeHO~A OT ~CT04H~Ka 

n~TaH~R, ~ 3Hepr~R, 3anaceHHaR s coneHo~Ae, pacce~saeTCR Ha R5. 
np~H~~n~aJJbHaR CXeMa 6noKa B~AeJJeH~R c~rHana HOpMaJJbHO~ $a3~ 

npeAcTasneHa Ha p~c.4. C BbiXOAa npeABap~TenbHOro yc~n~TenR /A1/ 
c~rHan HOpManbHO~ $a3bl, a TaK>Ke HanpR>KeH~e nynbca~~~ ~ HaBOAOK 
nOCTyna~T Ha BXOAbl CABOeHHOrO KOMnapaTopa /A2/. C nOMOll\b~ RJ ~ 

R2 3aAa~TCR nopor~ cpa6aTbiBaH~R no aMnn~TYAe c~rHana. BpeMR-aM
nn~TYAHbl~ npeo6pa3oBaTenb, npeo6pa3Y~lll~~ AJJ~TenbHOCTb c~rHanoa 
c a~xoAa noporoaoro 3neMeHTa A2 B cooTseTCTBY~lllee no aMnn~TYAe 
HanpR>KeH~e, s~nonHeH Ha ~HTerpaTope A3. C6poc ~HTerpaTopa npo
~3BOA~TCR KJ1~40M Ha noneBOM TpaH3~CTOpe T2. B ~CXOAHOM COCTORH~~ 
Ha BXOA KJ1~4a T2 nocTynaeT OTP~~aTeJJbHOe HanpR>KeH~e C A2, KJ1~4 

T2 OTKP~T, ~ KOHAeHCaTop C1 pa3PR>KeH. np~ cpa6aT~BaH~~ noporoso
ro 3neMeHTa A2 ero a~XOAHOe HanpRmeH~e cTaHoa~TCR nono>K~TenbH~M, 
KJ1~4 T2 3aKp~saeTcR, KOHAeHcaTop C1 Ha4~HaeT 3apR>KaTbCR. BpeMR 
ceneK~~~ c~rHana no An~TenbHOCT~ ycTaHaan~saeTCR noTeH~~oMeTpoM 
R3. np~ OTCYTCTB~~ BXOAH~X C~rHaJJOB noporos~~ 3J1eMeHT A2 B03Bpa
l!laeTCR B ~CXOAHOe COCTORH~e, ~ C1 pa3pRmaeTCR. C~rHan C B~XOAa 
~HTerpaTopa A3 nocTynaeT Ha yc~n~Tenb A4 ~ noporoa~~ 3neMeHT T4, 
s Ka4ecTae KOToporo ~cnonb3oaaH OAHOnepexOAH~~ TpaH3~CTop KT 117r. 
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Puc. 4. IlpHHIJ;HnHaJJbHall cxeMa 6noKa Bbi,L\eJJeHHll cHrHana HOpMaJibHoli 
cjJa3bl. 

~cnonH~TenbH~M 3neMeHTOM 6noKa cny>K~T pene P3C-55, BKJ1~4eHHoe 

B ~enb 6a3~ OAHOnepeXOAHOro TpaH3~CTopa T4. np~ 3aM~KaH~~ KQH
TaKTOB pene o6ecne4~BaeTCR nOAa4a HanpR>KeH~R Ha KaTyWKy OTKJ1~4e

H~R aBTOMaTa raWeH~R nOJJR. 5JJOK B~AeJJeH~R C~rHana HOpMaJJbHO~ 

¢a3~ no3sonReT HaAe>KHO o6Hapy>K~Tb none3H~~ c~rHan ypoBHR 10MB 
Ha ¢oHe noMex c aMnn~TYAO~ -10 B np~ speMeH~ ceneK~~~ -30 MC. 

C~cTeMa BbiBOAa 3anaceHHO~ 3Hepr~~ o6ecne4~BaeT HaAe>KHY~ ~ 3$
¢eKT~BHY~ 3all\~Ty caepxnpoBOARll\ero coneHO~Aa B asap~~H~x c~Tya
~~Rx. 

On~THaR 3KcnnyaTa~~R ~CT04H~Ka n~TaH~R nOATBepA~na era s~co
KY~ HaAe>KHOCTb ~ COOTBeTCTB~e napaMeTpOB npeAbRBJJeHH~M Tpe6oaa
H~RM. 
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KanHHH4eHKo B.B., CaaaHeea B. n. 
CTa6HnH3HPOBaHHWH HCT04HHK nOCTORHHOrO TOKa 
AnR nHTaHHR caepxnpoBOAR~ero coneHOHAa 

13-83-523 

0nHCaH CTa6HnH3HPOBaHHWH HCT04HHK noCTORHHOrO TOKa C MaKCHManbHWM To
KOM 1500 A, npeAHaaHa4eHHWH AnR nHTaHHR caepxnpoBOAR~ero coneHOHAa. HcTo4-
HHK CTPYKTypHO npeACTaBnReT cofiOH OAHOKOHTYPHWH CTafiHnH3aTop TOKa KOMneH
Ca4HOHHOrO THna. BWXOAHOe HanpR*eHHe B npeAenax OT 0 AO 6 B perynHpyeTCR 
C noM~b~ AHOAHO-THPHCTOpHWX K~4eH, BKnQ4eHHWX nocneAOBaTenbHO C nepBH4HOH 
ofiMOTKOH CHnOBOrO TpaHC$QpMaTopa. B HCT04HHKe HCnOnbayeTCR naCCHBHWH H aK
THBHWH ~HnbTpW. BenH4HHa HeCTafiHnbHOCTH TOKa He npeawwaeT 10-4, ypoBeHb 
nynbCa4HH MeHbWe 10-4. HCT04HHK HMeeT CHCTeMy BWBOAa aanaceHHOH 3HeprHH H3 
caepxnpoBOAR~ero coneHOHAa . 

Pa6oTa ewnonHeHa a fla6opaTOPHH RAePHWx npo6neM OH~H. 

Kalinichenko V.V., Savaneev V.P. 
Stabilized Source of Direct Current 
for Superconduting Solenoid Supply 

13-83-523 

A stabilized source of direct current with 1~00 A maximum current is 
described. It is intended for supplying a superconducting solenoid. The 
source is a single-circuit stabilizer of compensation type current. The 
output voltage withing 0 upto 6 V 1 imits is regulated by means of diode
tiristor keys switched on in series with a primary winding of a force 
transformer. Passive and active filters are used in the source. The insta
bility current value does not exceed 1o-4, the pulsation level is less 
than 10-4. The source has a system for the output of accumulated energy 
out of the superconduc t i ng so 1 eno i d. 

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