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B HaCTOR~eH pa60Te On~C~Ba~TCR pe3ynbTaT~ yCOBepWeHCTBOBa
H~R ynpaBneH~R C~CTeM~ B4-n~TaH~R 4~KnOTpOHa Y-400. 
3KCnnyaTa4~~ B03H~K PRA npo6neM, CBR3aHH~X C TeXH~4eCK~M~ na
paMeTpaM~ reHepaTOpa np~ ero pa60Te Ha peanbHY~ HarpY3KY, 
BW3BanO Heo6xOA~MOCTb YCOBepweHCTBOBaH~R HeKOTOp~X cxeM. 
KacaeTCR cxeMw APY aMnn~TYAw B4 Ha AYaHTax 4~KnOTpOHa. cxeMw 
cTa6~n~3a4~~ aHoAHoro HanpR~eH~R OKQHe4HOro KacKaAa. 
~~TW OT npo60eB B KaMepe 411KnOTpoHa ~ cxeM~ BKn~4eH~R. paA....a
4.... 0HHOH 11 TexHonor~4ecKo~ 6nOK~pOBOK. 

1. CXEHA APY 

ABTOMaT~4eCKaR peryn~poBKa YC ....neH~R /APY/ BWCOK04aCTOTHoro 
reHepaTopa o6ecne4~Bana HopManbHY~ ero pa60TY Ha 
HarpY3K..... np.... peanbHo~ HarpY3Ke pa60Ta cxeMW APY 
K cpa6aTwBaHI1~ 3a~I1TW OKOHe4Horo KaCKaAa ~3-3a YBen....4eH.... R 
~ .... 4.... eHTa YCl1neHI1R B4-TpaKTa. npI14~HO~ 3Toro 6wna 
Hana 06paTHO~ CBR3~ C neTn~ pe30HaHcHo~ BWCOKOA06pOTHO~ c ....cTe
MW. KpoMe Toro, cxeMHwe peweH .... R Tpe6oBan~ pRAa ~3MeHeH~H. 

HOBaR cxeMa APY npeACTaBneHa Ha p~c. 1. Oco6eHHocTb~ ee 
nReTCR nOAa4a npoA~~epeH4~poBaHHoro Cl1rHana ~Mnynbca MOAynR-
411~ Ha BXOA APY. 3T~M KOMneHc~pyeTcR 3aAep~Ka c~rHana o6paT
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HO~ CBR3H. npH H3MeHeHHH ynpaBnR~~erO HanpR~eHHR Ha pe3HCTOp 
R7 /pY4HaR perynHpOBKa/ CXeMa 06eCne4HBaeT nnaBHOe H3MeHeHHe 
HanpR~eHHR Ha 3aTBOpe nOneBOrO TpaH3HCTOpa B nepBOM KaCKaAe 
B4-TpaKTa, TeM CaM~M 06eCne4HBaeTCR nnaBHOe H3MeHeHHe aMnnH
TYA~ B4-HanpR~eHHR Ha AyaHTaX. HanpR~eHHe 06paTHO~ CBR3H OT 
H3MepHTenbHO~ neTnH pe30HaHCHO~ nHHHH nocne npOXO~AeHHR AeTeK
TOpa 4epe3 pe3HCTOp R3 nOAaeTCR Ha BXOA CXeMbl 11 BMeCTe C ynpas
nR~~HM HanpR~eHHeM 06ecne4HBaeT aBTOMaTH4ecKy~ perynHpoSKy 
YCHneHHR. KaK nOKa3~BaeT On~T 3KcnnyaTa~HH, ~Ta CXeMa 06ecne
4f1BaeT HOpManbHY~ pa60TY reHepaTOpa BO BCeM AHana30He pa60411X 
4aCTOT cTa6HnbHOCTb~ B4-HanpR~eHHR Ha YPOBHe 103 H C nOCTORH
HO~ BpeMeHH 0,1 MC. 

2. CXEMA CTA6~n~3AU~H AHOnHOrO HAnpHmEH~H 

B reHepaTope 6~na peanH30BaHa CXeMa cTa6HnHsa~HH aHOAHoro 
HanpR~eHHR, K03$¢H~HeHT CTa6HnH3aUHH KOTOPO~, KaK OKa3anOCb, 
6nH30K K 1, 4TO npHBeno K He06xoAHMOCTH MOAepHH3a~HH 310ro 
y3na. npHH~Hn pa60Tbi HOBO~ cxeMbi aHanorH4eH cxeMe APY aMnnv1TY
A~ B4-HanpR~eHHR /pHc.2/. npH H3MeHeHHH ynpaBnR~~ero HanpR~e
HHR Ha pe3HCTOp R2 /pY4HaR perynHpoBKa/ cxeMa 06ecne411BaeT 
nnaBHoe H3MeHeHHe HanpR~eHHR Ha BXOAe reHepaTopa nl1n006pA3Horo 
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CHrHana, TeM CaMbiM 06eCne4HBaeTCR nnaBHOe H3MeHeHHe aHOAHOrO 
HanpR~eHHR OT 0 AO 12 KB. HanpR~eHHe 06paTHO~ CBR3H CHHMaeTCR 
C AenHTene~ R20 ••. R39, H Aanee nocne HHBepTHposaHHR Ha A2 
nOAaeTCR Ha BXOA A1 , rAe BMeCTe C ynpaBnR~~HM HanpR~eHHeM 06ec
ne4HBaeT aBToMaTH4ecKY~ perynHpoBKY YCHneHHR, T.e. cTa6HnH3a
~H~ aHoAHoro HanpRmeHHR npH H3MeHeHHH TOKa HarpY3KH H Kone6aHH
RX HanpR~eHHR ceTH, K03$$H~HeHT cTa6HnH3a~HH HOBO~ cxeM~ pa
seH npHMepHo 100. B peanbH~X ycnoBI1RX npH ypOBHe aHoAHoro Ha
npRmeHHR 11 KB H npH H3MeHeHHH TOKa HarpY3KH OT 2 AO 7 A aHoA
Hoe HanpRmeHHe H3MeHReTCR Ha 20 BAn" cpaBHeHHR, B pemHMe OT
CYTCTSHR cTa6HnH3a~HH aHOAHoe HanpR*eHHe YMeHbwaeTCR Ha 2 KB. 

3 CXEMA 3AIU~Tbl OT np060EB 

npHH~Hn pa(50TbI CTapo~ cxeMbl cneAY~IlIH~. B HMnynbcHoM Peml1Me 
B MOMeHT npo60R nocne AwP¢epeH~HpOBaHf1R orI16a~~el1 B4-CHrHana 
nORBnReTCR OTpH~aTenbH~11 HMnynbc, KOTOP~~ Ae~cTByeT Ha 6nOK 
HMnynbcHoro MaHHnynRTopa /6M~/ 11 OnpOKI1AblBaeT ero B nono~eHHe 
"3anepTo", COKpa~aR TeM caMbiM TeKY~H~ MaHHnynHpY~~HI1 HMnynbc, 
!" B HenpepblBHOM pemHMe npl1 nORBneHHI1 npo60R reHepaTOp BHa4ane 
6YAeT 3anepT Ha 0,5 MC, 3aTeM nepeXOAHT s aBapH~Ho-I1MnynbcH~~ 
pemHM AnI1TenbHOCTb~ 40 MC C 4aCTOTO~ cneAOBaHI1R HMnynbcoB 
50 r~ H AnI1TenbHOCTb~ 0,5 MC. Ha Haw B3rnRA, cxeMa 3a~HTbl OT 
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npo60R AOn~Ha 06eCne4~BaTb OTCYTCTB~e B4-HanpR~eH~R Ha BpeMR, 
Heo6xOA~MOe AnR paCCaC~BaH~R 4aCT~~, 06pa30BaBW~XCR B pe3ynb
TaTe np060Rc 3TO BpeMR, paBHOe np~MepHO, 50 MC, nOAo6paHo 3KC
nep~MeHTanbHO Pa60Ta cxeM~ 3a~~T~ He YAOBneTBopRna 3T~M Tpe
600aH~RM,4TO np~BoA~no K cpa6aT~BaH~~ 3a~~T~ no TOKY OKOHe4
Horo KacKaAa ~ OTKn~4eH~~ reHepaTopa o HOBaR cxeMa pa60TaeT 
cneAY~~~M o6pa30M /p~c.3/. np~ npo6oe B KaMepe ~~KnOTpOHa I 
nocne A~$$epeH~~pOBaH~R or~6a~~e~ B4 c c~rHanbHO~ neTn~ pe30 I ..

HaHCHO~ n~H~~ nORBnReTCR oTp~~aTenbH~~ ~Mnynbc, KOTOP~~ npo

XOA~T 4epe3 TpaH3~CTOp T2 ~ OTKp~BaeT TpaH3~CTOp T4. Ha Kon !ll
 
neKTope T4 nO~BnReTCR nonom~TenbH~~ ~Mnynbc, KOTOP~~ 3anYCKa

eT OAHoB~6paTop, co6paHH~~ Ha TpaH3~CTopax T5 ~ T6 9 Ha Kon ~1
 
nex rope T6 nORBnReTCR npRMoyronb Hbl~ nonoxn r ens Hbl~ ~Mnynbc An~


TenbHOCTb~ 60 MC, KOTOPb~ 4epe3 pe3~cTop R17 3an~paeT A~OA

H~~ Kn~4 B4-TpaKTa Ha BpeMR HeCKonbK~X nocneAY~~~x ~MnynbCOBQ
 

PeanbHaR cxeMa n03BonReT pa60TaTb B pem~Me I npo6oe B" npaKT~


4ecK~ nOCTORHHO.
 

4 0	 CXEMA BKn~4EH~~,PAA~AU~OHHO~ ~ TEXHOnOr~4ECKO~
 

6nOK~pOBOK /p~c.4/
 

AnR 3an~paH~R B4-HanpR~eH~R B cTapo~ cxeMe OTp~~aTenbHoe 
'HanpR~eHlo1e -24 B nOAaeTCR Ha BXOA "3anepT 1 6nOKa ~MnynbcHoro 

MaHlo1nynRTopa,C B~xoAa KOToporo npeKpa~aeTCR nOAa4a ~MnynbcoB 

~ 3anlo1paeTCR A~oAH~~ Kn~4 B4-TpaKTa.3Ta cxeMa HeHaAem~a TeM, 
4TO np~ ~c4e3HOBeH~~ n~TaH~R B4-HanpR~eH~e He 6YAeT 3anepTO. 
~ HOB~~ cxeMe,np~ ~C4e3HOBeH~~ ~~TaH~R oTKn~waeTCR pene B~COKO~ 
4aCTOT~ /PB4/,erç KOHTaKT~ 1-3 pa30MKHyT~,~ B4-HanpH~eH~e He 
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nOAaeTCR Ha npeABap~TenbH~~ yc~n~Tenb.3TO p6ecne4~BaeT HaAemHoe 
3an~~aH~e B4-HanpRmeH~R. CneAy~~ee OTn~4~e 3aKn~4aeicR B TOM, 
4TO nocneAOBaTenbHO K rpynne KOHTaKTOB pene 6nOK~pOBK~ /P6/ 
nOAKn~4aeTCR napa KOHTaKTOB pene aHOAHoro HanpR~eH~R /P BWC/'
KOTopl~e 3aMKHYTCR TonbKO np~ ero Han~4~~. 3TO 06ecne4~BaeT 3a

n~paH~e B4-HanpRmeH~R np~ cpa6aT~BaH~~ 3a~~T~ no nOCTORHHOMY
 
TOKY OKOHe4Horo KaCKaAa ~ aHOAHoro B~npRM~TenR reHepaTopa.
 
A np~ pa60Te Ha 3KB~BaneHTHY~ HarpY3KY KOHTaKT~ 4-6 pene 3KB~


BaneHTa /P 3KB/ 3aMKHYTéR, ~ 6noK~poBK~ OTKn~4a~TCR. 3TO AaeT
 
B03MomHOCTb cBo6oAHO ~cn~T~BaTb reHepaTOp B pem~Me pa6oT~
 

Ha 3KB~BaneHT.
 

B 3aKn~4eH~e HaAO oTMeT~Tb, 4TO npo~ecc HacTpo~K~ pe30HaHC
HO~ n~H~~ ~ CBR3~ npO~3BOA~TCR Ha ManOM ypOBHe MO~HOCT~ H~ no 
MaKC~MYMY HanpRmeH~R Ha AyaHTax, a no M~H~MYMY OTpa~eHHO~' Bon
H~ B $~Aepe, 4TO 06ecne4~BaeT onT~ManbH~~ pem~M pa6oT~ OKOHe4
Horo KaCKaAa reHepaTopa~ ~cnonb30BpH~e AnR 3T~X ~ene~ 3aBOAC
Koro ~3Mep~TenR K03$$~~~eHTa 6ery~e~ BonH~ npeACTaBnReTCR He
YAo6H~M ~3-3a OTCYTCTB~R B ero cxeMe aBTOMaT~4eCKO~ Kan~6poB
K~. 
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Byft BHHb Txyan H AP· 9-87-627 
YcoBepmeHCTBoBaHHe cxeM yrrpaBneHHH cHcTeMbi 
BhlCOKOtJacToTHoro rrHTaHHH UHKJIOTpona Y-400 

TipHBOAHTCH pe3yJibTaTbl yCOBeprueHCTBOBaHHH cxeM ynpaBJieHH~ 
CHCTeMbl BbiCOKOtJaCTOTHOPO nHTaHHH QHKJIOTpoHa Y-400, B TOM 
tJHCJie: cxeMbi aBToMa THtJecKoH peryJIHPOBKH ycHJieHH.H I APY I, 
cxeMbl CTa6HJIH3aQHH aHOAHOPO HanpHJKeHH.H OKOHetJHOPQ KaCKaAa 
CXeMbl 3a~HTbl OT npo6oeB B KaMepe QHKJIOTpoHa H CXeMbl BKJIJOtJe 
HHH PaAHaQHOHHOH H TeXHOJIOPHtJeCKOH 6JIOKHpOBOK. 

Pa6oTa BhliTOJIHeHa B na6opaTopHH HAepHhlX peaKQHH OHHH. 

Coo6meHHe 06'he,llHHeHHoro HHCTHT}'T8 .RllepHbiX HccnenoBBHHA. ny6Ha 1987 

TiepeBOA O.C.BHHorpagoBoH 

Bui Binh Thuan et al. 9-87-627 
Improvement of Control System Circuit 
of High Frequency Sypply of U-400 Cyclotron 

Some improvements of regulating circuit of the frequen
cy source of the U-400 cyclotron are shown: automatic re
gulation of the amplification; stabiling circuit and out
put cascade; defence systems sparking in the cyclotron 
chamber and switch - on circuit of radiation and techno
logical blocking. 

The investigation ha~ been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna1987 

I 

' 

I 

I 

i 
t 


