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rnel!6MaH 3.M., VIHKHH B.n., THllleHKO B.B. P9 - 9604 

CHcTeMa cTa6HnH3aUHH TOKa HaKana reHepaTopoa aonopona 
a THpaTpoHax ycKopHTemJ CVIJlYHll c npHMeHeHHeM Manol! 
3BM 'l'PA-1 

0nHCbJBaeTC5l CHCTeMa CTa6HnH38UHH TOKa HaKana reHepaTOpOB BOnopo
Aa B THpaTpOHaX mmel!Horo ycKOpHTenH, pa60T810lll85l Ha n!IHHH C 38M. llnH 
ynpaaneHHH aenH'iHHOll TOKa HaKana HCnonb3YJOTCH npeo6paaoaaTenH "KOJl
HanpH)I{eHHe". VlaMepeHI!e TOKa ocywecTanHeTCH UH4JpoBbiM aonbTMeTpoM 
lli1312. AnnapaTypa CHCTeMbl CTa611nH38UIIH CB5138Ha C 38M qepe3 Kpel!T 
KAMAK. 

Pa6oTa BhmonHeHa B 0Tnene HOBbiX MeTOJlOB ycKopeHHH OVIHVI. 

TipenpHHT 06be,[IHHeHHOf'O HHCTHTyTa .H,!IepHblX HCCJie,[IOBaHHH 

,ay6Ha 1976 

Gleibman E.M., Inkin V.D., Tishchenko V.V. P9- 9604 

Current Stability System of Hydrogen Generator 
Heating in Thyratrons of "SILUND" Accelerator 
with the Use of Small Computer TPA/i 

Current stability system ~f hydrogen generator heating 
in thyratrons of linear accelerator operating on-line with 
computer is described. For running the heating current· 
''code-voltage" transformers are used. Current measurement 
is realized by digital voltmeter CHSH 1312. Stability sys
tem apparatus is connected with computer through CAMAC 
crate. 

The investigation has been performed at the 
Department of New Acceleration Methods, JINR. 

Preprint of the Joint Institute for Nuclear Research 

Dubna 1976-

' 
YcKopHTenH Jap.H~euuwx qacTHQ xapaKTepH3YWTC.H 

CnO~HOCTbW npoqeCCOB, npOHCXO,lJ,.Hll.{HX B HHX. llpH 60nblllOM 

KOnHqecTBe ynpaBn.HWll.{HX qeneu H HX CHnbHOH B3aHM03a

BHCHMOCTH Tpa,lJ,HQHOHHbie, pyqHhie, MeTO,lJ,bl ynpasneHH.H 

He MOryT o6ecneqHTb OllTHManhHMX pe~HMOB pa60TM. 

ll03TOMY ceuqac Ha COBpeMeHHhiX YCKOpHTen.HX liJyHKQHH 

KOHTpOn.H H f."l>aBneHH.H qacTHqHO HnH llOnHOCTbiO nepe.n.a-

WTC.H 3BM ,II , . 

0,lJ,HHM H3 ycnOBHH, o6ecneqHBaWll.{HX BblCOKOe Ka4eCT-

BO ycKopeHH.H B CHnbHOTOqHOM nHHeHHOM YCKOpHTene 
I 

CHJIYH)J, , .HBn.HeTc.H CHHxpoHH3aQH.H HMnynhCOB Mo.n.yn.H-

Topos c yoquocThW 1 -:- 2 HC. Mo.n.yn.HTOphi ycKopHwll.{eH 

CHCTeMbl BbinOnHeHbl Ha OCHOBe BO.LJ.OPO.LJ.HOf'O THpaTpOHa 

T rH l- 2500/50. Bcero B yCKOPHTene Hcnonh3yeTC.H 30 

MO,lJ,yn.HTOpOB. 0.LJ.HHM H3 $aKTOpOB, BnHHWll.{HX Ha BpeM.H 

cpafiaTbiBaHHH THpaTpOHa, HBn.HeTCH ,lJ,aBneHHe BO.LJ.OPO.LJ.a 

B KOn6e THpaTpOHa 2 , :l , t . . )J,asneHHe npH HH3KHX qacTOTaX 

llOBTOpeHH.H HMnynbCOB onpe.n.en.HeTC.H B OCHOBHOM MOll.{

HOCTbW no.n.orpesa so.n.opo.n.uoro reuepaTopa, a TaK~e suern

HHMH ycnOBH.HMH oxna~,lJ,eHH.H.B pa6oTaX/2 ,:I,1- , llOKa3aHO, qyo 

H e CTa6HnbHOCTb BpeMeHH Ja~HraHHH THpaTpOHa MO~eT 

6 b!T b 3HaqHTenbHO yMeHbllleHa CTa6HnH3aQHeH H COOTBeT

CTBYWIQHM Bbi60pOM 3HaqeHH.H TOKa HaKana reuepaTopa 

so.n.opo.n.a ;rs;. )J,n.H THpaTpouos Tr.Hl-2500/50 npH 

HOMHHanbHOM 3HaqeHHH uanp.H~eHH.H HaKana no.n.orpesaTe

n.H Ka TO,lJ,a pafioqHH ,lJ,HanaJOH TOKa r B KOne6neTC.H B npe.n.e

nax 2,2-:-3,0 A .n.nH paJnHqHhiX 3K3eMnn.Hpos. B CB.H3H 

C 3THM Tpe6yeTC.H He TOnbKO CTa6HnH3aQH.H TOKa reHepa

TOpa so.n.opo.n.a, HO TaK~e sw6op H no.n..n.ep~aHHe ero on

THManbHoro 3HaqeHH.H C TOqHOCTbW He xy~e 0,50/o / ~/B liJyHK-
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UHH OllHCbiBaeMOH CHCTeMbl BXO.U:HT uaqanLHa.ll ycTaHOBKa H 
CTa6HnH3aUH.II OllTHManLHbiX 3Ha'leHHH TOKOB HaKana r B 
,n:n.11 Ka)l(,n:oro THpaTpoua. 

OnucaHue cucmeMbl 

3anHTKa cnupaneii uaKana r B ocyll(eCTBnJieTc.ll OT eTa-
6unu3upoaauuoro HCTO'IHHKa nuTaHHJI 'lepeJ peryn.IITOpbl 
I puc. 11, npe,n:cTaBn.IIIOIUHe co6oii ycunuTenu MOIUHOCTH, 
Bblnonueuuble ua TpaHJHCTopax KT803A. Hccne,n:oaaHHJI, 
npoae,n:euuble ua ycKopHTene CHJIYH)]., noKaJanu, 'ITO 

8xojj 

4 

Tl 

T2 

Cl 

TrHf-2500/ 50 

flp 

•E 

8blxoa Ho 
u3MepeHue 

Puc. 1. IlpUHflunuaAbHa.H cxeMa pezyA.HIIIOpa. 

npuMeueuae .n:auuLix peryn.IITopoa B py'IHOM pe)I(HMe o6ec
ne'IHBaeT CTa6HnH3aUHIO TOKa 0 S 0,25lfo B Te'leHHe 1 qaca. 
3a 6onee .n:nuTenLuoe apeM.II o MO)I(eT npeablwaTL ,n:ony
CTHMOe 3Ha'JeHHe ± 0,5lfo. 3TO COJ,n:aeT Hey,n:o6CTBO B 3K· 
cnnyaTaUHH, T.K. Tpe6yeTC.II nepHO.Il:H'IeCKHH KOHTpOnL H 
no,n:cTpoiiKa onTHManLHbiX Juaqeuuii. Ynpaan.IIIOIUee uanp.11-
)l(euue ua peryn.IITOpbl no,n:aeTC.II nu6o c .n:enuTeneii 6noKa 
pyquoro ynpaaneuu.11, nu6o c npeo6pa3oBaTeneii "Ko,n:
uanp.ll)l(euue" lllKHI IS/ npu ynpaaneuuu OT 3BM, ,n:n.11 qero 
annapaTypa ynpaaneuu.11 qepe3 cneuuanLHO pa3pa6oTauuoe 
ycTpoiicTBO CB.II3H / 6 1 u KpeiiT KAMAK no,n:KnroqaeTC.II K 
TPA/i-1001 I puc. 21. )1.n.11 HJMepeHH.II uanp.ll)l(eHH.II, npo
nopuuouanLuoro TOKY uaKana rB, ucnonLJYIOTC.II TepMo
cTa6unLHble wyHTbl III1-'- III30, K KOTOpbiM qepe3 MynLTH
nneKcop no,n:KnroqaeTC.II uu<lJpoaoii aonLTMeTp IIU312. B TH
paTpoue TrH1-2500I50 o,n:HH KOHeU cnupanH HaKana rB 
KOHCTPYKTHBHO coe,n:HHeH C KOpnycoM, ll03TOMY COJ,n:anacL 
ueo6xo,n:HMOCTL KOMMYTHpoaaTL o.n:uoapeMeuuo 2 HJMepu
TenLHbiX npOBO.U:HHKa. repKOHOBLie pene P3C-43, npHMe
HJieMble B MynLTHnneKCOpe, HMeiOT ,n:Ba HOpManLHO pa30MK· 
HYTbiX KOHTaKTa H o6ecne'IHBaiOT ueo6XO.U:HMYIO KOMMyTa
UHIO. 3THM )l(e H Ofi'LJICH.IIeTC.II HCllOnL30BaHHe BOnLTMeTpa 
IIU312, axo.n: KOToporo ue HMeeT ranLBauuqecKoii CB.II3H 
c KopnycoM. Curuanbl c BLixo,n:uoro perucTpa aonLTMeTpa 
ypoaueii TT JI xopowo cornacyroTC.II c annapaTypoii ynpaa
neHHJI cucTeMbl, Bblnonueuuoii ua MHKpocxeMax cepuu 155. 

1inoK KOHTponJI H curuanuJaUHH Bblpa6aTbiBaeT curuanLI 
onepaTopy B cnyqae aaapuiiuLix cuTyauuii B cuc"TeMe. )1.n.11 
HCKniO'IeHHJI B03MO)I(HOCTH BbiXO,n:a H3 CTpO.II CllHpanH HaKana 
r B, B cnyqae uenpe,n:ycMoTpeuuoro noBLIWeHH.II uanp.ll)l(e
HHJI, ua Bblxo.n:e Ka)l(,n:oro perynJITopa ycTauoaneubl nnaBKHe 

npe,n:oxpauHTenu. 
OnHCbiBaeMa.ll cucTeMa .IIBn.lleTC.II qacTLIO annapaTypLI 

aBTOMaTH3HPOBaHHOH CHCTeMbl ynpaaneHH.II YCKOpHTeneM 
T.ll)l(enbiX HOHOB IYTHI /l~ BblllOnHeHHOH B OCHOBHOM B 
cTau,n:apTe KAMAK. )1.n.11 yuu<iJuKaUHH annapaTypublx H npo
rpaMMHbiX cpe,n:CTB CHCTeMa CTa6HnH3aUHH no,n:KniO'IaeTCJI 
K KpeiiTy KAMAK qepe3 Mo,n:ynL conp.ll)l(eHH.II. Mo,n:ynL co
npJI)I(eHH.II IMCI o6ecne'IHBaeT .Il:BYXCTOpOHHHH 06MeH HH
<lJopMauueii qepe3 MarucTpanL KpeiiTa Me)I(.Il:y 3BM H cu

cTeMoii CTa6HnH3aUHH. 
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B ciJyHI<U:HH 6noi<a ynpaaneHHJI axo.n;HT noMep>KaHHe caJI
JH c Mo.n;yneM conpJI>KeHHJI ao apeMJI nepe.n;aqu ynpaaJIJIJO
In;ero cnoaa /YC/ H ablnOJIHeHHe onepan;uii, onpe.n;eneHHI:alx 
a paJpJI.n;ax nonJI I<OMaH.n;bl YC. B cucreMe HcnoJILJYIDTCJI 
cne.n;yw~~~;ue I<OMaH.n;bl: 

- JanHCL HHciJOpMaii;HH ao ace perHCTpbl /.liP1+.1iP30/ 
TIKH, 

- JanHcL HHciJopMan;HH a perucrp TIKH no a.n;pecy, 
- JanHCL HOMepa THpaTpOHa a perHCTp a.n;peca I<OM-

MyTaTopa, 

- npo.n;aH>KeHHe perucrpa a.n;peca I<OMMyraropa, 
- 'ITeHue 1- ro 6aiira c ablxo.nHoro perucrpa n:uciJpoaoro 

aOJILTMeTpa, 

- 'ITeHHe 2- ro 6aiira c ablxo.n;Horo perucrpa n:uciJpoaoro 
aOJILTMeTpa, 

- 'ITeHHe 6aiiroa COCTOJIHHJI CHCTeMbl. 
HHciJopMan;HJI o JHa'leHHH HJMepJieMoii aeJIH'IHHI:al ciJop

MHpyercJI Ha BbiXO.IJ;HOM perucrpe n:uciJpoaoro aonLTMeTpa 
a au.n;e 16-paJpJI.n;Horo napanneJILHoro I<o.n;a. qTeHHe 3Toi 
HHciJOpMallHH npoHJaO.IJ;HTCJI a .naa 3Tana, IlpH'IeM IlpHeM 
nepaoro 6aiiTa CHHXpOHHJOaaH C CHrHaJIOM "lle'laTh", no
CTyiiaiOin;HM C llH<}Jpoaoro aOJILTMeTpa no OI<OH'IaHHH npo
uecca HJMepeHHJI. Pa3pJI.IJ;bl 6aiiTOa COCTOJIHHJI HeCyT HH
ciJopMallHID 0 COCTOJIHHH CHCTeMbl H ee OT.IJ;eJILHbiX YlJIOa 
/aKn./BLIKJI., PY'IH./3BM H T .n./. 

AAzopwuc ycmaHoeKu Hat~a/lbHbiX 3Hat~eHuil 
u cma6uAu3aijuu moKa HaKa/la zeHepamopoe eooopooa 

llepe.n; Ha'laJILHOH ycTaHOaKOH 3TaJIOHHbiX 3Ha'leHHH TO
KOB I puc. 3/ npoHJao.n;HTCJI aHanHJ 6aiiroa cocTOJIHHJI o6"LeK
roa cucreMbl. Ecnu ace OHH Haxo.n;JITCJI a py'IHOM pe>KHMe 
ynpasneHHJI, .n;aJILHeiiwuii npouecc pa6oTbl 3BM npe.I<pa~~~;aer
CJI. llpH aaTOMaTH'IeCKOM ynpaaneHHH nocne aHaJIHJa 6aiiTOa 
COCTOJIHHJI ITO I<OMaH.n;e 6JIOI<a ynpaaJieHHJI "JanHCL HHciJop
MallHH ao ace perucTpbl TIKH" npoHJao.n;HTCJI ycraHoa.I<a 
CpeJJ;Hero 3Ha'leHHJI TOKa .IJ;JIJI acex THpaTpOHOa nyTeM no
CJie.n;oaaTeJILHOrO yaenH'IeHHJI I puc. 4/ a Te'leHHe .n;ayx 
MHHYT. 3TO Heo6XO.IJ;HMO .IJ;JIJI HCKJIIO'IeHHJI aOJMO>KHOCTH 
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Puc. 4. Fpa,PuK npozpaMMHoii ycmanoeKu Ha'laAbHbiX 3Ha'le
nuii moKoe zenepamopoe aooopooa. 

BhiXO,D.a H3 CTpoJI cnupanu HaKana acne,D.CTBHe pe3Koro 

YBCllH'-ICHB.II TOKa. 3aTCM npOHCXO)J.HT HH)J.HBH,D.yanLHa.ll yc

TaHOBKa :nanOHHbiX 3Ha'-ICHHH )J.ll.ll Ka)K,D.OrO THpaTpOHa C 

ITOCllC,D.YIO~HM nepeXO)J.OM B pe)KHM CTa6HnH3a~HH. 

3ToT pe)KHM Ha'-IHHaeTC.II H3MepeHHeM TOKa. Bhl6upa

eTC.II perucTp a,D.peca KaHana. 

j~ Pr AK. 

llpoH3BO.D.HTC.II H3Mepeuue no i- MY KaHany. H3MepeHHbiH 

TOK COOTBCTCTBYCT KaKOMy- TO 3Ha'-ICHHIO B · 3TO 3Ha'-ICHHC 

cpaaHHBaeTc.ll c Ta6nu~eii T2 :nanoHHbiX 3Ha'-leHHH. 
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Pa3HOCTh Ll= A-B cpaBHHBaeTCH c .n.opycTHMbiM 3Haqe
HHeM 

\l<i\o· 

Ecnu 3Ta pa3HOCTh uaxo,D,HTCH B npe.n.enax uopMhi, npou3-
BO.D.HTCH H3MepeHue cne.n.yiOmero o6'beKTa: 

j : = 1 t j 0 

llpu Bhixo.n.e pa3HOCTH 3a npe.n.enhi uopMhi ocymecTEnHeTcH 
MaCUJTa6HpOBaHHe 1\ H CflO)I(eHHe ero C Ta6nuu;eif KO,D,OBhiX 
3HaYeuui Tl. B pe3ynLTaTe Bwpa6aTwBaeTcH cKoppeKTH
poBaHHhiH CHrHan A t \, KOTOphiH 3aHOCHTCH B COOTBeT
CTBYIOIUHH perucTp llKH u o.n.uoBpeMeuuo B Ta6nuuy T 1. 
flo OKOHYaHHH KOppeKTHpOBKH H npoBepKH BCeX 30 MO,D,y
flHTOpOB /j = 30/ rrpou;ecc CTa6HnH3aUHH TOKOB HaKana 
reuepaTopoB Bo.n.opo.u.a 3aKaHYHBaeTcH .n.o cne.n.yiOmero UHK
na. 

8 uenHX 3aJ.UHThl THpa TpOHOB B nporpaMMe nepe,D,aYH 
yrrpaBnHIOJ.UHX KO,D,OB B perHCTphl f1KH npe,D,yCMOTpeua npo
ue.n.ypa auanu3a nepe.u.asaeMoH: uu¢opMauuu ua MaKcHMYM 
.n.nH Ka)l(.n.oro Kauana. 

TexHutJecJ<ue OaHHble cucmeMbl 

Pe)KHM pa6oThi 

KonuqecTBO perynupyeMhiX 
THpaTpOHOB 
PerynupyeMhiH TOK 
To'IHOCTh CTa6unu3auuu 
BpeMH HaYanhHOH ycTaHOBKH 
BpeMH H3MepeHHR rro seeM 

- PYYHOH H aBToMaTH'!CCKHH 

- 30 
- 0-3,5 A 
- :tlO MA 
- 2 MUH 

KauanaM - 30 c 
BpeMH ·uuKna cTa6unu3auuu - 1,5 MUH. 

l1wpopMaQHH 0 COCTOHHHH CHCTeMhl M 3HaYeHHHX TOKOB 
Bhl,D,aeTcH ua TeneTaH:rr B BH.D.e ra6nuuw .n.nR scex Mo.n.ynH
TopoB. AnnapaTypa CTOHKH ynpaBneHHH swnonueua c uc
nonh3oBaHHeM THTIOBhiX KOHCTPYKUHH 38M M -6000. 3a
BHCHMOCTh TOKa HaKana reuepaTOpOB BO,D,OpO,D,a OT ynpaB
flHIOIUero KO,D,a llKH ,D,nR HeCKOflhKHX THpa TpOHOB npHBe
.n.eua ua puc. 5. 
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Y CJIOBHB 06MeHa 

llpenpBHTLI B coo6~~teHBJI OH.HH pacCLIJJaiOTCJI 6ecnnaTuo, ua ocuose 
B3aBMHOro 06MCHa, )'HBBCpCBTCTaM, BHCTBTyTaM, na6opaTOpBJIM, 6&6-
nBOTeKaM B Hay'IBLIM rpynnaM 6onee 50 CTpaH. 

flOMBMO- perynJipHOB paCCLinKH B nopJIAKe 06MeHa,H3AaTCnLCKBB 
,oT.u.en e>Kero.u.uo BLinonHJieT oxono 4000 oT.u.enbHLIX 3anpocos Ha BLI
CLinKY npenpBHTOB B coo6~~teHBi OH.HH. B TaKBX 3anpocax cne.u.yeT 
06JI3aTenbHO yKa3LIBaTb BHJJ.CKC 3anpaWBBaCMOrO B3AaHBJI. 

A,n:peca 

llHcbMa no seeM sonpocaM o6MeHa ny6nuxaQBJIMH, a TaK>Ke 3anpo-
CLI ua oT.u.enbHLie B3JJ.aHBJI cne.u.yeT uanpasnJITb no a.u.pecy: 

101000 MocKaa, 
F.11aanwii no-.aaMJI, n/.11 79, 
H3oameAbcKuii omoe.11 
06'beOUHeHHOZO UHCIIUIIYlla 
JIOepHblx uccAeooaanuii. _ 

A.u.pec JJ.nJI nocJ.InKB scex ny6nuxauui B nopJIAKe o6Meua, a TaK>Ke 
,!J.nJI 6ecnnaTHOB nO,!J.DBCKB Ha Hay'IBLie >KypB8.JILI: 

10IOOO MocKaa, 
FAaBHI>Jii no-.aaMa, n/.11 79. 
llay-.uo-mexnu-.ecKaJI 6u6AuoaeKa 
06'beOUHeHHOZO UHCaUII,YIIIa 
JIOepHblx uccAeooaanuii. 


