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CTenaHIOK B.n. 
MOUIHhlli BblCOKOBOJJbTHb!H HCTO'IHHK BHC- J Q C THpHCTOpHblM 
ynpaane1meM H cTa6HJJH3al.\HeH 

13-85-150 

OnHCaH MOUIHbli"I BblCOKOBOJJbTHblli HC TO'IHHK BHC-10 c peryJJHpyeMb!M 
OT -2 tW - IO KB HanpHJKeHueM, 06ecne<1HBa10ll\HH MaKCHMaJJbHblH TOK 
B Harpy3Ke IA. HecTa6HJJbHOCTb Bb!COKOI'O HanpmKeHHH MeHee I ,5%. 
ITpeAyCMOTpeHa 3JJeKTPOHHaH 3a111HTa BHC-10 OT neperpy3KH no TOKY, 
ITpH6op BUC-10 npeAHa3Ha'leH AJJH nHTaHHH 3JJeKTpOHHo-ny<1eBOI'O 
HCTO'IHHKa MHOI'03aPHAHblX HOHOB. Bo3MOJICHO HCnOJJb30BaHHe BHC-10 
AJJH APYI'HX l.\eJJeH. 

Pa6oTa BbinOJJHeHa B Tia6opaTOPHH BblCOKHX 3HepI'HH OlUlH. 

Stepanyuk V.L. 13-85-150 
A Powerful, High-Voltage Source VIS-10 with Thyristor 
Control and Stabilization 

A powerful, high-voltage source VIS-10 with controlled vol
tage from -2 to -10 kV is described. It provides a maximum 
current of IA. The instability of the high voltage is less 
than 1.5%. A high-spread overcurrent protection of the source 
VIS-JO is provided for. The device VIS-10 is designed to 
supply the electron beam multicharged ion source. It can be 
also used for other purposes. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Cotm1unication of the Joint Institute for Nuclear Research. Dubna 1985 



Peryn1-1posKa 1-1 CTa61-1n1-13a41-1n BblCOKOro HanpRmeHHR 8 HCT04HHKe 
BHC-10 ocy~eCTBnReTCR no nepBH4HOH 4en1-1 BblCOKOBOnbHOro TpaHC$op
MaTopa nyTeM lo13MeHeHHR $a3bl BKn~4eHHR CHMHCTOpa TC-160 ·11. 

06bl4HO 8 CXeMy ynpasneHHR TaKHX HCT04HHKOB BXOAHT ABa 
Qa30HMnynbCHblX ycTpOHCTBa /~HY/, KamAOe 1-13 KOTOPblX ynpaBnReT 
yrnoM BKn04eHHR CHMHCTOpa 8 Te4eHHe OAHOro nonynepHOAa ceTeBoro 
HanpRmeHHR. HeAOCTaTKOM cxeMbl RBnReTCR BblCOKaR 4YBCTBHTenbHOCTb 
K pa36pocy napaMeTpOB 3neMeHTOB, BXOAR4HX 8 COCTaB $HY, TaK KaK 
o6a OHl-1 AOnmHbl 6b1Tb nonHOCTbO HAeHTH4Hbl. 

nyTeM HeKOToporo lo13MeHeHHR cxeMbl YAanOCb o60HTl-1Cb OAHHM OHY 
AnR 0601-1x nonynepHOAOB ceTesoro HanpRmeHHR. B pe3ynbTaTe cxeMa 
ynpasneHHR OKa3anacb npo~e, yny4w1-1nacb cTa6HnbHOCTb yrna BKno-
4eHHR CHMHCTopa, a cneAOBaTenbHO, H HCT04HHKa BHC-10 8 4enoM. 
HeKOTopoe yMeHbWeHHe yrna BKn04eHHR CHMHCTOpa /155 ° BMeCTO 180 °/ 
oKa3anocb snonHe npHeMneMblM. 

• 
onHCAH~1E nPH50PA 

np1-16op BHC-1 0 COCTOHT 1-13 ABYX OCHOBHblX 6noKOB: BblCOKOBOnbT
HOro H 6noKa ynpasne HHR. 

3neKTPH4ecKaR cxeMa BblCOKosonbTHoro 6noKa npeACTasneHa Ha 
PHC. 1 . OH BKn04aeT 8 ce6R nOBblWaO~HH BblCOKOBOnb THblH TpaHC$OpMa
TOP Tp.l, CHMHCTop TC-160. BblnpRMHTenbHblH MOCT A2 .;. A9 Ha AHOAax 
THna KU 201 E /no ABa B KamAOM nne4e/, HHAYKTHBHo-eMKOCTHblH 
$HnbTP Ap.2, Cl, C2 1-1 APYrHe 3neMeHTbl. 

npe AYCMOTpeHbl ABe CTyneHH peryn1-1pOBKH BblCOKoro HanpRmeHHR 
-/2 7 5/ KB 1-1 -/4 .;. 10/ KB. nepeKJm4eHHe CTyneHeH ocy~eCTBnReTCR 
TyM6nepoM S I, c noMO~bO KOTOporo nOAaeTCR HanpRmeHHe Ha pene 
PB nepe KJl04eHHR BblCOKOBOnbTHblX o6MOTOK nOBblwao~ero TpaHC$OpMaTo
p a H pene PH nepeKno4eHHR conpoTHBneHHH 1:41 .;. R75 H R76 .;. R 11 0 
Ae n1-1TeJ1R cxeMbl perynHPOBKH H CTa6HnH3aUHH BblCOKOro HanpRmeHHR. 
4T06bl HCKJl04HTb 803MO~HOCTb nepeKn04eHHR BblCOKOBOnbTHblX o6MOTOK 
Tp~HC$OpMaTopa nOA HanpRmeHHeM, HCnOnb3yeTCR pene Pn. C 4enbo 
CHHmeHHR KPYTH3Hbl HapacTaHHR HanpR~eHHR Ha CHMHCTope TC-160, 
KPHTH4eCKOe 3Ha4eHHe KOTOporo COCTaBnReT lB/MKC 121, B cxeMe 
npe AYCMOTpeH APOCCenb AP- 1 HHAYKTHBHOCTbO 4 MrH. 

ConpOTHBJleHHR R 11 .;. R25 1-1 Il.26 .;. Il.40 npeAHa3Ha4eHbl ,AnR BblpaBHH
saHHR HanpRmeH1-1R Ha eMKOCTRX Cl, C2. ConpoT1-1sneHHR R41 .;. R75 H 
R76 .;.R110 BXOART 8 COCTaB BblCOKOBOnbTHOro AenHTenR cxeMbl CTa61-1-
JlH3a41-11-1 H peryn1-1pOBKH BblCOKOro HanpRmeHHR. ConpOTHBJleHHR R3 .;. R 1 0 
BblpasH1-1eaoT TOKH 4epe3 AHOAU A2 .;. A9. 
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P1-1c . I . 3neKTp11t1ecKa11 c xeMa BblCOICOBOnbTHOro 6noKa HCTOtl
HIIKa BHC-10. 
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PHc . 2 . 3neKTpHt!CCKall CXeMa 6noKa ynpaBneHHll HCTOtllU!Ka 
Bl!C-1 0 . 

3neKTPH4e CKaR CXeMa 6no Ka ynpaaneHHR npe ACTa BneHa Ha PHC. 2. 
B COCTao 6no Ka BXOAHT ~~y cxeMa ynpaene HHR H CTa6HnH3a 4HH Bbl 

COKOr o Ha npR~eHHR H cxeMa' 3a~~Tbl BHC-10 OT neperpy3KH no TOKy . 
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QHY COAeP~HT reHepaTop nHnoo6pa3HOro Hanpn~eHHR Ha eMKOCTH C2, 
3apR~aeMOH 4epe3 conpoTHBneHHe RS, TpaH3HCTOp Tl, BCnOMOraTenb
Hbl~ HCT04HHK nHTaHHR -22B /AS+ A8, A9, AlO, C3, C4, R9/, AHOAbl 
A2, A4, a Ta~e ycHnHTenb ynpaenRIOlllHX HMnynbcoe Ha TpaH3HCTO
pax T2, T3 H HMnynbCHOM TpaHc~pMaTope HT. 1' nHTaeMblH OT HCT04-
HHKa -40B /A13, CS, C7, Rl2/. 

QHY pa6oTaeT cneAY~~HM o6pa3oM: Ha 6a3y TpaH3HCTopa Tl noAa
eTCR OTpH4aTenbHOe /OTKPb1Ba10111ee/ HanpR~eHHe OT perynHpyeMoro 
HCT04HHKa -/1 + 1 ,5/B /Al, A3, Cl, RS, R6/. KpoMe Toro, c o6MOTOK 
TpaHc~pMaTOpa Tp. 1 4epe3 conpon1eneHHR RI, R2 H AHOAbl A2, A4 
Ha 3TY ~e 6a3y nocTyna~T nono~HTenbHble nonyaonHbl CHHYCOHAanb
Horo HanpR~eHHR C aMnnHTYAOH 5B. B pe3ynbTaTe B Te4eHHe npHMep
HO ~ MC Ka~oro nonynepHOAa TpaH3HCTOP Tl 3aKpblT, H KOHAeHCaTOP 
C2 3apRmaeTCR 4epe3 conpOTHBneHHe RS. Pa3PRA eMKOCTH C2 /003-
Bpa~CHHe B HCXOAHOe COCTORHHe/ npOHCXOAHT 8 npoMemyTKax BpeMeHH, 
KOrAa TpaH3HCTOp Tl OTKpblT /npHMepHO B Te4eHHe 1 ,0 MC Ka~AOro 
nonynepHoAa/. 

B MOMeHTbl epeMeHH, KOrAa nHnoo6pa3HOe HanpR*eHHe Ha C2 npe
BblWaeT nOCTORHHOe HanpRmeHHe Ha Harpy3Ke Rl9 TpaH3HCTOpa TS 
cxeMbl ynpaaneHHR, CKa4K006pa3HO OTKPblBaeTCR COCTaBHOH TpaH3HC
TOp T2, T3. B pe3ynbTaTe co BTOPH4HOH 06MOTKH HMnynbCHoro TpaHc
~pMaTopa HT. 1 CHHMaeTCR HMnynbc BKn~4eHHR CHMHCTOpa TC-160. 
Qa3a HMnynbca BKn~4CHHR ynpaenReTCR HanpR~CHHeM, CHHMaeMblM 
c Harpy3KH TpaH3HCTOpa TS. 

CxeMa ynpaeneHHR H CTa6HnH3a4HH COAep~HT TpaH3HCTOp TS, CTa -
6HnHTPOH A17 H HCT04HHK nHTaHHR -200 /Al2, C6, ca, A14, A15/. 
CxeMa 3a~HTbl OT ne perpy3KH no TOKy BblnonHe Ha Ha TpaH3HCTOpe T4, 
cTa6Hn11TpoHe A26 H pe3HCTopax RIS, Rl6, Rl7 H wyHTHpyeT cxeMy 
ynpaene HHR H cTa6HnH3a4HH Ha TS, ecnH TOK e Harpy3Ke B~C-10 
npeeblwaeT 1 , 2 A. AnR co6n~AeHHR He06XOAHMblX Qa30BblX COOTHowe
HHH 6noK ynpaane HHR H BblCOKOBOnbTHbl~ 6noK AOn~Hbl 3anHCblBaTbCR OT 
OAHOH H TOH *e nHHHH ce TH 380 B. 

8blCOKOBOnbTHblH HCT04HHK BHC-10 BblnOnHeH B BHAe OTAenbHOro 
WKaQa, e KOTOPOM pa 3Me~eHbl: 6noK ynpaeneHHR, BblCOKOBOnbTHblH 
TpaHCQOpMaTop, BblnpRMHTenbHblH MOCT, HHAYKTHBHO-e MKOC THblH ~HnbTp 
H APYrHe 3neMe HTbl BblCOKOBOnbTHo r o 6noKa. 

TEXHl1llECfCHE XAPAICTEPHCTHKH 

1. BblcoKoe HanpR~eHHe BH C-10 nnaeHo perynHpye TCR B npeAe nax 
-/2 -; 5/ KB H -/4 + 10/ KB. 

2. no rpewHOC Tb ycTa HOBKH Ma KCHManbHOro 3Ha4eHHR BblCOKo ro Ha 
npR~eHHR - He 6onee 2~ / no KHnoeonbTMe Tpy Ha ne peAHeH naHenH/ . 

3. npeAenb HO AOnyCTHMblH TOK Ha rpy3KH npH MaKCHManbHOM 3Ha4e 
HHH BblCOKOr o HanpR~eH HR - He 6onee 1 A. 

4. MHHHManbHOe 3Ha4eHHe conpOTHene HHR Ha rpy3KH npH MaKCH
MilnbHOM 31ta 4eHU11 ouco1cor o Ha npR~eHHR - He 6onee 10 KOM. AonycKa -
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eTCR CHHmeHHe conpoTHBneHHfl Harpy3KH AO 5 KOM npH nponop4HOHanb
HOM CHHmeHHH BblCOKOro HanpRmeHHfl. npH 3TOM MO~HOCTb B Harpy3Ke 
He AOnmHa npeBblruaTb 10 KBT. 

5. nynbCa4HR BblCOKOro HanpnmeHHR Ha 4aCTOTe 100 f4 npH Harpy3-
Ke He MeHee 10 KOM He npeBblwaeT 1%. 

6. HecTa6HnbHOCTb BblCOKoro HanpRmeHHfl B pa6o4eM A~ana30He 
Ha Harpy3Ke 10 KOM -;- 1 0 MOM He npeBblWaeT 1 , 5% npH H3MeHeHHH Hd-

npRmeHHR ceTH Ha + l O % . 
-15 

7. nopor cpa6aTb1BaHHR 3neKTPOHHOH 3a~HTbl HCT04HHKa BHC-10 
no TOKY 1 , 2 A, BpeMA cpa6aTblBaHHR - He 6onee 1 0 MC. 

3. Ho~HOCTb, noTpe6nReMa11 HCT04HHKOM BHC-10 OT ceTH 380 B, 
50 f4 - He 6onee 12 KBT. 

9. 11CT04HHK BHC-10 AOnYCKaeT HenpepblBHy~ MHOrocyT04HY~ pa6oTy. 
10. ra6apHTbl HCT04HHKa BHC-10 650x1000x600 MM~ Macca - He 

6onee 200 Kr. 
11CT04HHK BHC-10 npeAHa3Ha4eH AnR nHTaHHR 3neKTPOHHo-ny4eBoro 

HCT04HHKa MHOro3apRAHblX HOHOB "ICpHOH11 1 3 1 , XOTR B03MOmHO ero 
HCnonb30BaHHe AnR APYrHx 4eneA. OnblT 3KcnnyaTa4HH BHC-10 coB
MeCTHO C "KpHOHOM11 B Te4eHHe OAHOro roAa noKa3an BblCOKY~ ero 
H~AemHOCTb H CTa6HnbHOCTb paGOTbl. 

B 3aKn~4eHHe aBTOP BblpamaeT 6naroAaPHOCTb ~.K.KapRrHHY 3a 
aKTHBHoe y4acTHe B pa3pa6oTKe npH6opa BHC-10, B.A.nonoBy - 3a 
none3Hble o6cymAeHHR, B.A.KoHOHOBY - 3a 6onbWY~ pa6oTy no H3rOTOB
neHH~ npH6opa BHC-10. 
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