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Byp11ea H.T., Kann11H BJ1., KoaaneHKO A.Ll. P13-89-459 
BnoK ynpaaneHHR BblnpRMHTeneM 3apRnHoro ycTpOHCTBa 
HaKon11TenR 3Hepr1111 ycTaHOBKH CJIOH 

On11caH 6noK, npenHa3Hal!eHHhIH nnR ynpaaneHHR no 3anaHHOH 
nporpaMMe CHnbHOTOl!HblM BbinpRMHTeneM 3apRnHoro ycTpOHCTBa 
eMKOCTHoro HaKon11TenR 3Hepnm ycTaHOBKH CJIOH. BnoK Bb1pa6a­
Th1BaeT ynpa.anRIOI.Uee ttanpm1<eH11e n11nooo6pa3HOH cpopMbI a mra­
na3oHe OT HynR no 10 B c LU1cppoaoii ycTaHOBKOH Tpe6yeMoro ypoa­
HR C rnaroM 2,5 MB. BnoK MO)l(eT 6bITb 11cnonb30BaH B pa3nl14Hb!X 
ycTpOHCTBax ynpaaneHHR. 

Pa6oTa BbIITOnHeHa B Jia6opaTop1111 Bb!COKHX 3Hepr11H 011811. 

Coo6iueHHe 06-1,e,a;HHeHHoro HHCTHTyTa ,mepHblX Hccne,a;oBaHHH . .Ily6Ha 1989 

TTepeaon aaTopoa 

Buriev N.T., Kaplin VJ., Kovalenko A.D. 
A Control Unit of the Charge Device 
at the Setup SLON 

P13-89-459 

A high current rectifier control unit of the charge arrangement 
for a capacity bank of 1.5 MJ at the setup 3LON is described. 
The unit generates a sawtooth voltage over a range of O to +10 V 
with a step of about 2.5 m V under a given programme and makes 
it possible to control the capacitor bank charge both in a single and 
a cyclic mode. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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B ycraH0BKe CJIOH 11 1, npe,!Uia3HaqeHHOH ;u,1111 0611yqemm 11;u,epHbIX 

q:>OT03MYJILCHH nyqKaMH peJIHTHBHCTCKHX qacTHIJ; H H;u,ep B CHJibH0M. HM· 

nyJILCH0M MarHHTH0M none, ll,JIH 3ap11;u,a eMK0CTH0r0 HaK0ilHTeJIH 3HeprHH 

HCn0JIL3YeTCH 3apH,!Ui0e ycTpOHCTBO (3Y) ' BKJIIOqarora;ee B ce6H CHJIOBOH 

TpaHCq:>OpMaTOp Tpexq:>a3Horo T0Ka M0lIJ;H0CTbIO p ~ 800 KBA, ll,Ba BbinpH­

MHTeJIH - CHJibHOTQqffbIH HH3KoqacTOTHbIH (i3ap ~ 5 A) H BbIC0K0qacroT­

HblH MaJIOMOIIJ;HbIH (i3ap ~ 50 MA), cxeMbl ynpaBJieHHH, CTa6HJIH3aIJ;HH, 

aBT0MaTHKH, 6110KHpOBOK H HHll,HKaIJ;HH 12 '· 

HH3KoqacTOTHbIH BbmpHMHTeJih (HB) ocyra;ecTBJIHeT 6h1cTpbIH (t ~ 
:::: 30 c) 3apH;u, HaK0nHTeJIH eMK0CTbIO Co :::: 0,12 <I> ;u,o HanpmKeHHH Uo, 

6JIH3KOrO K Tpe6yeMOMY (B ;u,uana30He OT 0 ;u,o 5000 B) ' a ll,03apH;u,Ka ;u,o 
3a;u,aHHoro 3HaqeHHH UCT H CTa6HJIH3~HH 3T0ro yp0BHH ;u,o M0MeHTa pa3-

pn;u,a C BbICOKOH TQqHQCTbIO np0H3B0ll,HTCH C noM0IIJ;bIO BblC0KoqacT0THoro 

_ Bb1np11Mme1111 (BB). )J,1111 ynpaBJieHHH BB pa3pa6oTaH 6110K QJOpMHpOBaHHH 

ypoBHeii crn6HJIH3aa;HH (<l>YC), onucaHHbIH B 13 1 • 

YnpaBJieHHe HB Ha Haqan1,HoM ::irnne 3KcnnyaTaIJ;HH ycT.aHOBKH ocyra;ecT­

BJIJIJioc1, HanpH:IKeHHeM B ;u,uana30He OT 0 ;u,o 10 B, K0T0poe 3all,aBaJI0Cb 

. c n0M0IIJ;bIO naKeTHoro nepeKJiroqaTeJIH u ll,eJIHTeJIH HaiipH:IKeHHH, qTo 6bIJIO 

He C0BCeM y;u,o6HbIM H HMeJio PHll. cyra;eCTBeHHblX He;u,ocTaTK0B (HeT B03· 

M0:IKH0CTH nJiaBH0ro Bb16opa Uo' 3HaqHTeJibHblH . ;u,peHQ) ycTaH0BJieHH0ro 

ypoBHH (~ 15 MB), pa6oTa T0JibK0 B pyqHQM pemHMe, 0TCYTCTBHe BH3YaJib· 

Haro KOHTJ)OJIH ycTaHaBJIHBaeMoro yp0BHH H T.ll,. B CBH3H C 3THM B03HHKJia 

Heo6xo;u,HMOCTh pa3pa6oTKH H c03lJ.aHHH cnea;uanLHoro 6110Ka, cnoco6Horo 

ynpaBJIHTh pa6oToii HB no 3a;u,aHHOH nporpaMMe H y;u,oB11eTBop11rora;ero 

CJie;u,yrora;HM Tpe6oBaHHHM: 

- nonyqeHHH Ha BbIX0;u,e ynpaBJIHIOra;ero aHaJI0r0B0ro CHrHana IlHJI0~ 

o6pa3HOH QJOpMbI B ;u,Hana3oHe OTO ;u,o + 10 B; 

o6ecneqeHHH B03M0:IKH0CTH C TQqffQCTbIO He xy)Ke ± 0,05 B Q)HK· 

CHp0BaTb ypoBeHb 3HatieHHH Uo BO BCeM ;u,Hana30He BblX0ll,H0ro HanpHme-

HHH C ll,HCKpeTH0CTbIO He 6011ee ± 0,05 B; . 

- B03M0:IKH0CTH BhI6opa H 3a;u,aHHH 3HaqeHHH Uo B a;mppoBOM BH;u,e; 

- ynpaBJieHHH pa60TOH BbinpHMHTeJIH KaK B pa30B0M, TaK H B nepH0· 

;a,HqecK0M pe:IKHMaX pa60Tbl yCTaH0BKH. 

BJIOK:cxeMa pa3pa60TaHHOrO H HCilblTilHH0ro B pa60Te 6JioKa-nporpaM­

. Marnpa 3ap11,!Uioro ycTpoiicTBa (Il3Y) npe;u,cTaBJieHa Ha pHc.1. 

Il3Y aKJiroqaeT a ce611 TaKT0BhIH reHepaTop (Kr) , ;u,enHTeJih qacToTbI 

()J,q), ;u,aa cqeTqHKa (C1 H C 2 ), a:HQJpoattanoroBbIH npeo6pa3oaaTeJib ([{All), 
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Puc.]. <I>yHK/,/U01la/lb1laJl 6110K-CXe.Mll npo-

2paM.Maropa 3ap11ouozo ycrpoucrea. 

onepauMoHHhiii ycMnMTeJib ( OY) , 

q>opMMpOBaTenM MMfiYilbC0B (<1>11), 

6noK K0):(0BbIX nepeKnJOqaTeneii 

(Kn) M cxeMy 6noKMpoBOK (CB). 

,B KaqecTBe TaKT0Boro reHepaTopa MCil0flb3YeTCH KBapueBhlH reHepaTop 

npHMoyronbHbIX MMnynbC0B c co6CTBeHHOH qaCTOT0ii KBapua f = 1 Mru, 

nocrpoeHHblli Ha norMqeCKMX 3neMeHTax MHTerpanbHblX MMKP0CXeM 155-ii 

cepMM. 

Bb16op HaKn0Ha nepe):(Hero q>pOHTa nMn006pa3HOro BbIX0):(H0ro HanpH­

)KeHMH 3aBMCMT OT qacT0Tbl TaKTMpyeMbIX MMnynbC0B. B03MO)KHQCTb BhI6opa 

HaKn0Ha ocyiueCTBn.JieTCH MCil0flb30BaHMeM ):(eJIMTenH qacT0ThI, Il0CTpoeH­

H0ro Ha 0CH0Be ):(B0MqH0-):(eCHTMqHoro CqeTqMKa (K 155 11E2). ,Un.ff ycTa­

H0BKM Heo6XO):(MM0ro K03q>(pMUMeHTa ):(eJieHMH qaCT0Tbl (OT 1 AO 1/10)' 

qTQ C00TBeTCTByeT qaCT0Te OT 1 Mru AO 100 Kr:U , He06XO):(MMO Ha C00T­

BeTCTByJOIUMe BbIB0):(bl MHq>opMa:UMOHHbIX BX0):(0B ,nq Il0):(aTb CMrHanhI, 

corJiacH0 UM(ppOBOMY Ko,n;y 1-2-4-8, C00TBeTCTBYJOIUMe ypoBHJO norMqeCKOH 

"1" TTJI. ,Uanee nocneAoBaTenbH0CTb MMnynbcoa c qacToToii 100 Kru (Ko-

3q>q>MUMeHT ,n;eneHMH qacT0TbI paaeH 1/10) Il0):(aeTCH Ha ):(Ba ):(BeHa):(UaTMpa3-

PHAHhIX ,IJ;BQMqH0-):(eCHTMqffbIX cqeTqMKa, nocTpoeHHbIX Ha 0CH0Be Tpex 

nocne):(0BaTenbH0 BKnJOqeHHbIX qeTbipexpa3pHAHhIX cqeTqMK0B K 155 11E6. 

O):(MH M3 cqeTqMK0B - C1 ' cny)KMT ):(fl.ff 3a):(aHMH 3HaqeHMH Uo Ha BbIX0):(e 

6noKa M pa6oTaeT B pe)KMMe o6parnoro cqem, T.e. BhNMTaHMH qMcna TaKT0-

BhIX MMnynbC0B M3 qMcna, YCTaH0BneHH0r0 C Il0M0IUblO Kil Ha nM:ueaoii 

IlaHeJIM 6noKa •• Kor):(a pa3H0CTb Me)K,IJ;y HMMM CTaH0BMTCH paBHOH Hynro, 

Ha BbIX0):(e C1 Bbipa6aThIBaeTCH MMnynhC "c6poc", K0T0pbIM 3anMpaeTCH 

CB M npeKpaIUaeTCH TaKTMp0BaHMe. 

BTopoii cqenMK - C 2 , pa6oTaeT B pe)KMMe npHM0ro cqeTa, T.e. Ha ero 

MHq>OpMaUMOHHbIX BbIX0):(8.X Il0CT0HHH0 C0):(ep)KMTCH MHq>OpMa:UMH B BM):(e 

):(BeHa,n;uaTMpa3pHAH0ro UMq>poaoro K0):(a 06 o6iueM K0nMqeCTBe TaKT0BbIX 

MMnynbC0B. 3TO qMcn0 Il0CT0HHH0 M paBH0MepH0 paCTeT C qaCTOTOH 100 Kr:U 

AO K0MaHAhI "c6poc", nocne qero 3Ta MHq>opM3.UMH coxpaHHeTCH AO cne­

eyroiueii K0MaH,Il;bI "nycK". 3To C00TBeTCTByeT T0MY, qTo BhlX0,Il;H0e nMno­

o6pa3HOe HailpH)KeHMe ):(0CTMrn0 caoero ycTaH0BneHH0ro 3HaqeHMH Uo 
M era AanbHeiiumii pocT npeKpaiuaeTcH, a c KOMaHAOii "nycK" HanpH)KeHMe 

Ila):(aeT AO HynH, M HaqMHaeTCH HOBhIH UMKn, 

11Hq>opMaUMH C BbIX0):(0B C2 B BM):(e ):(BeHaA:uaTMpa3pHAH0ro UMq>po­

aoro K0Aa nocrynaeT Ha UMq>pOBhie BX0AhI :U:Ail (K 594 IlAl), npeo6pa-

3y10iuero ABOMqHO~AeCHTliqHhiii K0A B aHanoroBhiii cMrHan._ B :U:Ail q>op~rn­

pyroTCH T0KM, nponop:UM0HanbHbie aecaM pa3pH):(0B K0):(a, M 3aTeM CYMMM-
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Puc.2. IIpuH/,/UnUa/lbll(JJl cxe.Ma 6110Ka npo2paM.MHOW ynpae11euUJ1 BblnpR.Murene.M 3ap110-

uow ycrpoucrna, e.MKocrnow uaKonure1111 3uep2uu ycrauoeKu CJIOH . 

pyIOTCH, Te M3 T0K0B, 

pa3pHAaM BblX0):(H0ro 

UM0HanbH0 CBH3aHH0e 

CBH3b - nMHeHHaH 14 I. 

K0T0pbie C00TBeTCTBYJOT HeHyneBblM (eAMHMqHbIM) 

K0):(a, TO· eCTb Bbipa6aThIBaeTCH HanpH)KeHMe, q>yHK­

c BX0):(HbIM K0):(0M. IlpMqeM 3Ta q>yHKUMOHanbHaH 

BbIXOAHOii TOK :U:Ail npeo6pa3yeTCH B HanpH)KeHMe U
8

L
1
x c noM0IUbJO 

OY (K 544 Y,U2). Pe3MCTop o6paTHOii CBH3M 3Toro,ycMnITTeJIH BX0AMT B coc­

TaB MHTerpanbHOii MMKpocxeMbI :U:Ail. IlpM Mcnonb30BaHMM onopHoro Ha­

npH)KeHMH :U:Ail UR = 10 B H0MMHanbHhiii BhIXOAHoii TOK npeo6pa3oBaTenH 

paaei-I 2 MA. ConpoTMBneHMe o6paTHoii CBH3M cocTaBnHeT ~ 5 KOM, no.3To­

My npM M3MeHeHMM ynpaBnHJOIUero K0):(a OT HynH AO MaKCMM?J!bH0ro 3Ha­

qeHMH (2
12 

-1) BbIX0):(H0e HanpH)KeHMe Ha OY M3MeHHeTCH OT HynH AO _3Ha­

qeHMH, npMMepH0 paBHoro 10 B. MMHMManbHblll KBaHT BbIX0):(H0ro HanpH­

)KeHMH npM 3T0M C0CTaBnHeT ~ 2,5 MB. 

HeTOqHQCTb YCTaH0BKM BbIX0AH0r0 HanpH)KeHMH Uo paBHa 3HaqeHMJO 

Mfla):(lllero 3Haqaiuero pa3pHAa UMq>poaoro K0):(a MnM ± 1 KBaHTY BblXO):(H0r0 

HanpH)KeHMH M o6ycnoaneHa HecoBnaAeHMeM no q>a3e TaKToaoro MMnynbca 

Kr c q>a3oii MMnynbca "c6poc", T .e. to U = ± 2,5 MB. 

CxeMa 6noKMpOBKM o6ecneqMBaeT B03M0)KH0CTb np0M3B0):(MTb "nycK" 

M "c6poc" KaK a p~0M pe)KMMe (c nMUeB0H IlaHeJIM 6nOKa), TaK M aBT0-

MaTMqecK0M - OT ynpaanHJOIUMX MMnynbC0B ypoBHH TTJI OTpM:uaTeJibHOii 

nonHpH0CTM. - 3To Il03B0nHeT nerK0 o6ecneqMTb ero pa6oTy C CMCTeMOH 

CMHXP0HM3a:UMM ycTaH0BKM B UeJI0M M CMCTeMoii CTa6MnM33.UMM uanpH)KeHMH 

eMK0CTH0ro HaK0ilMTeJIH 3HeprMM. B UeJIHX pyqHoro ynpaaneHMH CMrHanaMM 
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"nycK" H "c6poc" HCil0JII,3YIOTCH <popMHpoBaTeJIH HMilYJlhC0B, TaK:lKe no­

CTpoeHHhie Ha norHqecKHx :meMeHTax HHTerpanhHhIX MHKpocxeM 155-tt 

cepHH. 
,llJIH CHHTHH orpaHHqeHHH Ha nopm:i:oK BKJlIOqeHHH IlHTaHHH 6noKa, 

qT0 npttcyme no,n:o6HhIM cxeMaM, B QenHx IlHTaHHH (± 15 B tt + 6 B) HCil0Jlh· 
30BaH0 TpexK0HTaKTHoe pene P,. IlpHHQHilliaJihHaH cxeMa 6noKa npe,n:CTaB· 
neHa Ha pttc.2. 

K0HCTpyKTHBHO nporpaMMaT0p 3apH,n:Horo ycTpOHCTBa BhIIl0JIHeH C HC· 
nonh30BaHHeM MeXaHHKH CTaH,n:aprn KAMAK · B Mo.n:yne umpttHOH 4 M. 
OnttcaHHhIH 6noK M0iKeT HattTH umpoKoe npHMeHetttte · B n106hrx ycTpon­
CTBax, r.n:e Tpe6yeTCH ynpaBJieHHe aHaJI0r0BhIM IlHJ1006pa3HhIM CHrHaJI0M 
B ,n:Hana3C>He QT HYJIH .n:o + 10 B c ,n:HCKpeTH0CThlO BhI6opa Do c waroM 
L'lU = 2,5 MB H T0qH0CThIO ycTaH0BKH ± 2,5 MB. 

B 3aKJ110qeHHe aBT0phl cqHTaIOT npHHTHhIM ,n:onroM no6naro,n:apITTh 
III.3.Can<pynHHa 3a yqacTHe B o6cyiK,n:eHHHx H none3Hhre coBeThI. 
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