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Bypirns H.T. u .a;p. 
YcTpOHCTBO 3apH.a;a eMKOCTHOrO HaKornneJIH 
yCTaHOBKH CJIOH 

P13-89-458 

OnHCaHO ycTpOHCTBO 3apH.a;a eMKOCTHoro HaKOilHTeJIH ::mepro
eMKOCThIO 3,2 M,ll:>K C BhICOKHMH paBHOMepHOCThIO 3apH.a;Horo TOKa 
H KTT,ll. I1cnonh30BaHHe cpa3oHMnynLcttoro MeTo.a;a ynpasneHHH 3-
cpa3HhIM THpHCTOpHhlM BhIIlpHMHTeJieM B coqeTaHHH C 0,ll;HOKaHaJih
HOH CHCTeMOH ynpaBJieHHH, Korna yron BKJI10qeHHH Ka)K,I:(OH naphl Tll
pHCTOpOB cpopMHpyeTCH O)];HHM. ll TeM :>Ke ycTpOHCTBOM cpa30BOro 
c.a;sttra c nocnenyiorn;HM pacnpe.a;enetttteM HMnynhCOB no napaM TH
pHCTopos, Il03BOJIHJIO )];0CTH% CllMMeTpHH ynpaBJIHIOlll;HX HMilYJih
COB 0,1 ° BO BCeM .a;Hana3oHe yrna perynHpOBKH (0 7 1T /2). 

Pa6orn Bhmonttetta B Jia6opaTopHH BhICOKHx :meprHH OI1HI1. 

Coo6meHHe 06'heAHHeHHoro HHCTHTyTa lI,ll;epHblX HCCJieAOBaHHH. ,lly611a 1989 

TTepeson H.C.)Kypasneson 

Buriev N.T. et al. P13-89-458 
Charge Device at the Setup SLON 

The charge device with the energy capacity bank of 3.2 MJ with 
high uniformity of the charge current and. efficiency is described. 
The use of the phase-pulse control method of the 3-phase thyristor 
rectifier in conjunction with the one-channel control system made it 
possible to achieve the symmetry of master pulses 0.1 ° over the whole 
region of the regulating angle (0 + 1r /2) when the angle of the inclu
sion of each thyristor pair is formed by the same device of the phase 
shift with the following pulse distribution in thyristor pairs. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1989 



CHcTeMbl ClUibHOTO'IHOH HMnyJibCHOH TeXHHKH Tpe6yroT C03,D;aHIDI 

M0IUHbIX eMKOCTHbIX HaKOnHTeJieH (H3) C 3q>cpeKTHBHO ,a;eHCTBYIOJ.UHMH 

3apHAHbIMH ycrpoucraaMH (3Y) • B Jia6opaTOpHH BhICOKHX 3HeprHH aae,a;e

Ha B ,a;eHCTBHe ycTaHOBKa, npe,a;Ha3HatieHHaH AJI.fl o6JiytieHIDI .fI,D;epHblX q>OT0-

3MYJibCHH B ClUibHOM MarHHTHOM none11 '· CymeCTBeHHblM 3JieMeHTOM 3TOH 

ycTaHOBKH, Ha3BaHHOH CJIOH, HBJIHeTCH 3Y, KOTopoe pa3pa6oTaHO c yqeToM 

CJieAyIOIUHX Tpe6oBaHHH: 

B03MO)KHOCTH BbI6opa pa6oqero Hanp.R)KeHIDI H3 B ,a;Hana30He OT O AO 

urn ax; 
pa3BH3KH ceKI.\HH H3; 

noMexoyCTOHtIHBOCTH, Ha,a;e)KHOCTH B 3KCnJiyaTaUHH; 

paBHOMepHOCTH 3arpy3KH nHTaromeu CeTH no cpa3aM; 

BbICOKoro Kil,U ycTpOHCTBa B uenoM; 

apeMeHH 3apH,a;a H3 He 6onee 30 C npH y,a;aoeHHOH eMKOCTH 6aTapeH 

(3,2 M,U)K). 

3Y BKJiroqaeT cne,a;yromHe ycTpoucTaa: 

cHJioBOH TpaHccpopMaTOp nHTaHHH BhmpHMHTeJIH TC3-400/10; 

CHJIOByIO CTOHKY THpHCTOpOB, cxeM HX BKJIIOtieHH.fI 1-1 AHO,D;HbIX c6opoK; 

3JieKTpOHHbie 6JIOKH 3Y B CTOHKe ynpaBJieHIDI ycTaHOBKott; 

3JieKTpHtieCKHe lUHTbl BKJIIOtieHH.fI, 6JIOKHpOBOK, 3amm H HHAHKaQHH. 

Y CHJIOBoro TpaHccpopMaTopa HMeIOTC.fI OTBO,D;bl ,!];JI.fl nonyqeHH.fI JII06oro 

(c rnaroM 300 BAO MaKCHMaJibHOro 2500 B) Hailp.fI)KeHH.fI no BCeM cpa3aM. 

BTOpHtIHaH o6MOTKa TpeM.R Ka6eJI.fIMH PK50-11-11 coe,a;HHeHa c BXO,D;aMH 

a, B, c pHC.1 CHJIOBOH CTOHKH THpHCTOpOB. YrJihl nO,D;)KHra THpHCTOpHbIX 

c6opoK aHOAHOH H KaTOAHOH rpynilbI cpopMHpyroTC.fI cneuHaJibHhIM ycTpou

CTB0M, KOT0poe, B CBOIO oqepe,a;h, ynpaBJI.fieTC.fI JIHHeHHO H3MeH.fIIOIUHMC.fI 

ynpaBJI.fIIOIUHM Hanp.fI)KeHHeM. TaKoe ycTpoiicTBO n03BOJI.fieT: 

1) cpopMHpOBaTb 3a nepH0A IlHTaromeu CeTH, ,!];JI.fl Ka)K,ll;OH napbl THpHC

TOpOB, HMnyJibCbI, raJibBaHHtieCKH P.fI3B.fI3aHHbie H cne,a;yIOJ.UHe ,a;pyr 3a ,a;py

roM qepe3 rr / 3 c cppoHTOM Ka)K,ll;oro HMnynhca 1 MKC H AJIHTeJibH0CThIO 

100 MKC; 

2) nonyqaTb yron perynHpOBaHIDI O + 1T /2 npH H3MeHeHHH ynpaBJI.fII0-

mero CHrHaJia 10 +·lB C B03MO)KHOCTblO q>HKCaUHH Ha JII060M ypoaHe; 

3) AOCTHraTb HeCTa6HJibHOCTH 3ap.fIAH0r0 TOKa, He npeBbllllaIOIUeH 

HecTa6HJibHOCTb IlHTaIOIUero Hanp.fI)KeHH.fI npH TOKe a BH,a;e nonycHHyC0H,D;bI 

AJIHTeJibHOCTblO 1,5 + 3 MC (6e3 ypaBHHTeJibHOr0 peaKTopa); 

y 0"'b!:" -w,~:~:, '~-, ;,;,~T,;TYT r I rJ ,. ..... , . ;. : , ,,., ~ l I 
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Puc. I. IlpuHu,unua.rzbHOJI CXeMa CU/IOBOU c6opKU ynpa8/llleMOZO 8blnp.RMUTe(IJI. 
T1 + T6 - cm116b1 U3 11.RTU rnpucmpos T-500-14,· P - Bb1pasHusa10/l,/ue conpo
TUB/leHUR TB0-20-JOOK, B - CUMMeT{JU'IHble ozpaHu11urenu KCOH-10, H - u,enu 
UHOUKau,uu ucnpa8HOCTU TUpUCTopos,· Jf 1, Jf2 - OUOOHble c6opKU u,eneu pa38eT-
8lleHUR 3ap.ROHOZO TOKa; T. - T{JllH3UCTOp KT812 6110KUHZ-ZeHeparopa 3anycKa 

1 . 
cm116a rnpucmpos; J(i - ouoobz KJ(l03; TP - T{JaHcrjjopMaTop (j) 110x60x20, 
MHJOOO, W= 200+ 20x6,·Ci - KoHoeHcarop.5_0MK<1Jx 300B. 

4) 3anupan, 3Y ynpa.BmuomuM curHaJIOM H CHHMan, HMnyJlbCbl 3a
nycKa C THpHCTOpOB .Ha BpeMJI cpopMHPOBaHHfI MOmHOro pa3pH):(HOro HM
nyJILCa YCTaHOBKH, npHBOMmero K 3HfflJHTeJlbHblM noMeXaM B 30He 3Y. 

Onuc1,maeMaH CHCTeMa ynpaBJieHHFI fIBJlfieTCfI O):(HOKaHaJibHOH, T .e. 

yron ynpaBJieHHfI ):(JlfI KIDK,D;OH cpa3bl BblnpHMHTeJifI <pOpMHpyeTCfI O):(HHM 
u TeM )Ke ycTpOHCTBOM <pa3oBoro cnBnra c nocnenyromuM pacnpeneneHneM 
ynpaBJIHIOmux curHanoB no KaHaJiaM ycuneHHFI u cpopMupoBaHHFI. 3TnM 
nocTurHyTa BbICOKafI CHMMeTpHFI ynpaBJlfIIOmHX HMnyJibCOB, He 3aBHCHmaFI 
OT TOIJHOCTH HaCTpOHKH QeneH 3anep)KeK H COCTaBJIFII0maH 0,1 °. 

B KaqeCTBe CHHXpOHH3Hpyromero ycTpOHCTBa npHMeHeH MHOroo6MO
TOIJHbIH TpaHC<pOpMaTop, nepBHIJHaFI · o6MOTKa KOTOporo nonKJiroqaeTCfI 
B Qeilb nepeMeHHoro Tpexcpa3HOro TOKa, a co BTOpHIJHblX CHHMaeTCfI CHHXpo
HH3Hpyromee (~ 6 B) nepeMeHHOe HanpH)KeHne - 3n10pa "0" Ha puc.2. 
Ilpu 3TOM HCKa)KeHUFI cpopMbl HanpH)KeHHH, Hapy11Iaromue CHMMeTpHIO 
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Puc.2. BpeMeHHble ouazpOMMbl UMnyllbC08 

ycrpoucrna ynpas11eHLm BblnpRMUTeneM. 

BblXO):(HblX HMnyJlbCOB, ycTpaHHIOTCH 
BKJlroqeHHeM onuo3BeHHoro RC-q>HJILT· 
pa, Bhl):(eJIHIOmero TOJlbKO OCHOBHyro 
rapMOHHKY nuTaromero uanpH)KeHHFI. 
<l>HJibTp ocymecTBJlHeT H cpa30BbIH 
cnsur HanpH)KeHHFI ua yron 30° , 
no3TOMY ):(JlH ):(OCTH)KeHHH uneHTHIJ• 
HOCTH cpa30IJaCTOTHbIX xapaKTepucTUK 
napaMeTpbl 3JleMeHTOB <pHJlbTpa no
no6paHbl c pa36pocoM ± 1 %. 

B pe3yJILTaTe KOMnapmuu curua

nos ycunuTeJIHMH 01, 02, 03, nucpcpe
peuQHposaHHH H cpopMHpOBaHHFI no
nyqaroTCfI 11IecTh 3a nepuon cHHxpo· 
nMnyJILCOB a+, c-, b +, a-, c+, b
(puc.2). <l>a3ocnsuraromee ycTpoHcT· 
BO BhlITOJIHeHo Ha IJeTbipex KOMnapa
Topax - 04 , Os , 06 , 01 , pa6oTaromux 
nocne.nosaTeJILHO cnenyromnM o6pa· 
30M (puc.3) . CHHxpouMnyJILC a+ on
poKHnbIBaeT BepxHHH Tpurrep M ro-
pH30HTaJibHOH JlHHeHKH TpnrrepoB, 

IJTO npHBO)I.HT K cpopMHpOBaHHIO noJIO)KUTeJlbHOrO .HMnyJlbCa C HHBepTopa K 
H pocTy HanpH)KeHUFI Uc l Ha speMH3a):(aIOmeM KOH):(eHcaTope KOMnapaTopa 
04 • Ilo nocTH)KeHnu HanpH)KeHneM Uc 1 3uaqeuHFI ynpaBnHromero HanpH)K_e

HHFI, HanpuMep Uo , cpopMHpyeTCfI cnrHaJI c6poca Ha BCIO BePTHKaJlbHYIO 
JlUHeHKY TpHrrepoB, IJTO nocne nucpcpepeHUHpOBaHHFI H cpopMHpOBaHHFI 
npHBonnT K nepeKJ1101JeHu10 BToporo Tpnrrepa M sepxueH JIHHeHKH u npo
ueccy !pOpMHpOBaHHH BTOpOrO BpeMeHHOrO HHTepBana C nOMOII.lblO eMKOCTH 
KOMnapaTopa 05 • 0HcpopMaQHH nocnenosaTeJILHO nepeMecTHTCH no IJeT· 
BepToro TpHrrepa ropH30HTaJibHOH JlUHeHKH u, TaKHM o6pa30M, npOH30H· 
neT cyMMHpOBaHHe qeTbipex BpeMeHHblX UHTepBaJIOB, ccpopMupyeTCfI HHTep-

BaJI t';, (puc,2) . .. 
11MnyJlbC nocTyITHT B cxeMy ycHJIHTeJIH-q>OpMHpOBaTeJifI 3anycKa TH· 

pHCTOpOB T 1 ; T 5 qepe3 HHBepTOp .n H MO)KeT 61,1Tb nepeKpbIT curHaJIOM 
"3anpeT" C COOTBeTCTByromux ycTpOHCTB 3amuT H .naTIJHKOB . asapHHHbIX 
pe)KUMOB 3Y. AHanorHIJHO CHHXpOHMnyJlbC c- fIBJIHeTCH HalJaJibHbIM ):(JlfI 
~opMHpoBaHHfI HHTepsana ti" + t;' no BTOpoH ropH30HTaJlbHOH JIHHeHKe 
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Puc.3. llpUHl/Unua.tlbHQJl CXeMa ycrpoucrea ynpaeJleHLIJl 8blnPRMUTerteM 01 + 
+ 07 - K1YT531; D - 1JJE553,· K - 1JJE552; M - 1TK552. 

Ha napy THpHCTopoe T 1 ; T6. IlpH ynpaenarow;eM Hanpa,KeHHH U0 cyMMap

HbIH HHTepBaJI 3anep,KeK MaKCHMaJibHbIH H npH nogaqe HMDyJibCa non,KHra, 

HanpHMep, Ha napy T1; Ts B MOMeHT "y3Jia" cpa3HbIX Hanpa,KeHHH "a" H 

"b" - ToqKa 1 - B 3apa,n;HOH uenH TO Ka He B03HHKHeT' TaK KaK Hanpa,Ke

HHe Me)K)];y aHO)];OM THpHCTopa T1 H KaTO)];OM THpHCTopa Ts paBHO HYJIIO. 

Ho npH yMeHbllleHHH ynpaBJIHIOm;ero HanpH,KeHHH noCJienoeaTeJibHO yMeHb· 

lllaIOTCH Bee epeMeHHbJe HHTepBaJibI,H npH onpeneJieHHOM JIHHeHHOM HanpH

,KeHHH unaB npOH30H)];eT npHMOe BKJiroqeHHe ero Ha H:3 qepe3 pa3,D;eJIHTeJib· 

-HbJe c6opKH Ll:1 ; Ll:2. 3apH)];HbIH TOK npH 3TOM orpaH~HBaeTCH pa3HOCTbIO 

MrHOBeHHOro JIHHeHHoro HanpH,KeHHH )];aHHOH napbl THpHCTOpOB H Hanpa,Ke

HHH H:3 H, KOHeqHo, KOMDJieKCHbIM conpoTHBJieHHeM 3apH)];HOH uenH. 

Ilpeo6nanarow;ee 3HaqeHHe 3,D;eCb HMeeT HH)];yKTHBHOCTb TpaHccpopMaTopa. 

TaK, npH qacTOTe 300 ru npOHCXO)];HT BKJIIOqeHHe COOTBeTCTByrow;HX nap 

THpHCTopoe no nporpaMMe JIHHeHHo cnanarow;ero ynpaanarow;ero Hanpa

,KeHHH. 

3Y paccqHTaHO Ha pa6oqee HanpH,KeHHe 5 KB, n03TOMy npenycMOTpeHbl 

Mepbl ,D;JIH 3alil;HTbl HeH.n;eHTliqffbJX no napaMeTIJaM cepHHHbIX · THpHCTOpOB 

H ,D;HO)];OB 12 + 15 KJiacca OT nepeHanpa,KeHHH (pHc.1). KpoMe BblpaBHH· 

BaIOlil;HX conpoTHBJieHHH R, BKJiroqeHbl CHMMeTpHqHbie orpaH~HTeJIH Hanpa-
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,Kemm (KCOH) 10-ro KJiacca, cnoco6HbJe KOMMYTHpoeaTb :meprmo no 

10 L{,K. lfugHK8.UH.fl COCTOHHH.fl THpHCTOpOB B pa6oqeM pe,KHMe ocyw;ecTBJIH· 

eTCH no ceeqeHHIO HeOHOBbIX JiaMn 11. YMeHbllleHHe HpKOCTH ceeqeHH.fl JiaM· 

noqeK YKa3bIBaeT Ha BbIXO)]; H3 CTpOH COOTBeTCTByrow;ero 3JieMeHTa BbinpH

MHTeJIH. Ka)K)];oe H3 1IIeCTH nneq nea pa3a 3a rrepHO)]; BKJIIOqaeTCH CBOHM 

6JIOKHHr-reHepaTopOM Ti, o6ecneqHBaIOlil;HM cpopMHPOBaHHe IIHTH c~xpoH

HbJX, raJibBaHHqecKH pa3BH3aHHbIX HMnyJibCOB C cppOHTOM 2 MKC H aMDJIHTY· 

)];OH TOKa 2 A. 
3Y, pa3pa6oTaHHOe H H3rOTOBJieHHoe e nB:3, Ha)];e,KHO pa6oTaeT c' 

1~88 rona. Ee3 cyw;eCTBeHHbIX nepenenoK UHKJI 3apana MO,KeT 6b1Tb coKpa

w;eH B HeCKOJibKO pa3 npH coxpaHeHHH ecex CBOHCTB ycrpoHCTBa, OIIHCaHHbIX 

Bblllle. 
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