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BBE,[(EHHE 

Pa6oTa BbicoxotmcTOTHOH cuCTeMbi (Bq) ycxopHTeJIII conposo~aeTcll 
BbiCOKOBOJibTHbiMH npo60IIMH, DpHBO.ZVIIQHMH K KpaTKOBpeMeHHOM}' 
cpbmy ycxopiiiOIQero uanpll)f(eHHR, 'ITO xapaKTepu3yeTCII pe3KHMH nposa
naMH B orn6aroiQeH Bq uanpll)f(eHHR. llpo6ou uocRT CToxacmqecKHH xa
paKTep, H OpH Bq Hanpll)f(eHHH HH)f(e HeKOTOporo KpHTHqecxoro 3HaqeHHII, 
BeJIHquHa KOTOporo 3aBHCHT OT xapaKTepHCTHK H TpeHHpoBaHHOCTH Bq 
CHCTeMbi, HMeiOT Blm OAHHOqubJX HMDyJibCOB. llpH Hanpii~HHH BbiWe 
KpUTHqeCKOrO B03MO)f(H0 DOIIBJieHHe cepHH npo6oeB, npHBOAIIIQHX 
K yxynweHHro saxyyMa H nonnoMy cpbmy Bq uanpll)f(eHHR. 

YCTaHOBKa "«!»" OTJIH'laeTCII oqeHb 6on~twoii DJIOIQ&ni>IO ycxopRIOIQero 
Bq 3JieKTpona (90 M 2 ) H peKOp,nHO BbiCOKHM Mil CHHXpOQHKJIOTpoHOB 
3uaqeHHeM ycxopRIOIQero uanpll)f(eHHR (40+50 xB) Ill. llpu 3TOM Bq 

3Heprull, 3aD&CeHHaR B CHCTeMe, OpeBbiWaeT 6 ,[()((, H HHTeHCHBHbie npo6oH 
MOrYT npHBOAHTb K nospe~eHHIO nosepXHOCTH. B oco6eHHo Tll)((eJibiX 
YCJIOBHIIX pa6oTaeT B&pH&TOp llaCTOTbi, 3a30pbl B KOTOpoM H3MeHIIIOTCII 
OT 7 AO 4 MM, a HaDpll)f(eHHe Ha BepXHHX llaCTOTax HeCKOJibKO DpeBOCXO· 
AUT ycxopRIOIQee. 

YcxopiiiOIQee Bq uanpll)f(eHHe HMeeT HMDyn~tcHLm xapaKTep c nnu
TeJihHOCTbiO HMDyJibCa 1,572,5 MC H CKBB)f(HOCTbiO 2, npuqeM ~hie 

nec11n nocnenoBaTeJibHbiX HMnymcos cooTBeTCTBYJOT nocnenosaTem
uoMy npoxo~eHHIO 10 p~~nos poTopHbiX nonaToK sapHaropa qepe3 nsa 
CT&TOpHbiX D&KeTa. 

06LNHO He Ha6JIIOA8eTCII KOppenRQHH Me~y OTAeJibHbiMH np06011MH 
B cocenHHX QHKJiax ycxopeHHR. 0nHaKO npu npo6oRX, npHBonRIQHX 
K yxy,nweHHIO BaxyyMa, OOJIO)f(eHHe MO)f(eT ycyryMRTbCII OT QHKJia 

K QHKJIY, H Mil npexpaiQeHHR npo6oeB ueo6xonuMo OTKJiroqeHHe Bq Ha· 
Opll)f(eHHR. 0nbiT DOKa3aJI, 'ITO OpH 3&nyCKe YCTaHOBKH "«!»" T&KOe OTKJIIO· 
qeHHe Qenecoo6pa3uo nenan qepe3 273 o6opoTa sapnaTopa. 11MeHHo 3TH 

coo6pa:liC8HHII 6biJIH DOJIO)f(eHbl B OCHOBy JIOrHKH 38IQHTbl OpH pa3paOOTKe 
3JieKTpoHHhiX cxeM cqeTq}IKOB npo6oes u 38IQHTLI Bq cncTeMbl yCTaHOB· 
KH "«!»". 

1. Olli1CAHHE PABOTbl CHCTEMbl "3AIUI1TA Bq" 

11MnyJihCHhiA xapaKTep pa6on1 Bq cncTeMLI o6ecne~aeTcll aHOnHLIM 
MonyniiTopoM. CncTeMa 38IQHTLI B cooTBeTCTBHH c onncaHHbiM xapaKTe
poM npo6oeB AOJI)f(HB..-IJAMtpn B AliYX p6'YQIUax: 

81-.tlbueunwl Bacnrryt I 
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a) 3RDHpiUIHe MOAYJUITOpa AO KOHQR ycKopmomero QHKJia cpaay )Ke 
nocne nepaoro npo6oa, ao3HHKwero a BlJ cucTeMe, AJUI npeAOTapameHHH 
DOHaJieHHH JlaBHHHhiX npo6oea (TeXHOJIOrHlleCKaH 3amHTa); 

6) OTKJUOqeHHe aHo.rumro DHTaHHH MOAYJUITOpa nocne cepHH nocne
AOaaTeJibHhiX npo6oea a pMe QHKJioa ycKopeHHH (aaapHHHaH 3amHTa). 

-PHc.l 

Ha pHC.1 AReTCH 6JIOK-cxeMa 
yCTpOHCTBa. IlpH DOAaqe DHTaHHH 
cxeMa HHHQHaJIH3aQHH ( 6) yc

c .. .,, TaHaBJIHaaeT a HCXOAHOe COCTOH-- - HHe ace cqeTqHKH H TpHrre-
pbi/21. 

Ilo orH6aJOme:H BlJ curHana 
a CXeMe (1) cpOpMHpyeTCH HM· 
nyJI&C, KOTOpbiH a AaJibHeHWeM 
aHaJIH3HpyeTCH Ha HaJIHllHe npo-
6oH a BlJ cucTeMe. Ynpaanaro
mHe CHrHaJihl "BKJI", "BhiKJI" 
cpopMHpylOT CTpo6-HMDYJibC (2) 
AJUI ahmeneHHH HMnyJlbca npo-
6oa. 3a apeMH QHKJia ycKo-
peHHH MO)KeT npOH30HTH He-
CKOJlbKO npo6oea, HO cpHK· 
CHpyroTCH a CXeMe ( 3) TOJlb· 
KO Te QHKJlbi, a KOTOpbiX Dp0H-

30WJ1H npooou (QHKJionpouou}. :iviuJKtlT obnb H ntKi:Ui l:HlYilJ.VUI.· 1:1 oou

MeHT CHJlbHhiX npo6oea yxyAWReTCH aaKyyM a KRMepe, a CaH3H C qeM 
BlJ reHepaTop He ao36y)I(AaeTCH. ToT cnyqaif, KOrAa ecTb ccpopMHpoaaH
HhiH CTp06-HMDYJlbC H HeT BlJ CHrHana, CHCTeMa 3amHThl aOCnpHHHMReT 
KaK HaJIHque QHKJionpo6oa. Ilocne noaaneHHH nepaoro npo6oa a QHKJie 
ycKopeHHH cpopMHpyeTCH CHrHaJI "3anpeT" ( 4) , KOTOpbiH DOAReTCH a CXe
My 3aDHpaHHH MOAYJUITopa. CcpopMHpoaaHHble curHanhi QHKJionpo6oea 
3aBOAfiTCH Ha 8-pa3pMHhiH AaOHqHbJH cq~K "HenpepbmHhiX npo6oea" 
(8) H Ha 10-pa3pHAHbiH AaOHquO-AecHTHllHhiH cqe~K (10), DOACquTbJ
aaJOmuif o6mee KOJIHlleCTBo QHKJionpo6oea. CocTOHHHe :noro cqe~Ka 
ab}AReTCH Ha HHAHKRTOp, pacnOJIO)KeHHbiH HR nepeAHeH DaHeJIH 6JIOKa 
"3amHTR BlJ". C 10-pa3pfiAHOrO cqe~Ka CHHMReTCH CHrHan a MexaHHqe
CKHH cqeTquK (11), DOACquThffiaJOmHH Ka)I(AbiH COThiH HMnyJihC npo6oa. 
3TOT cq~K DOCTaBJieH Ha CJlyqaH npODRAaHHH DHTaHHH a CXeMax "3a
mHTR BlJ". CocTOHHHe cq~Koa MO)KeT 6biTb nepeAaHo a 3BM. 

8-pa3pHAHbiH cqe~K DOACquTbJaaeT HenpepbmHyro DOCJieAOaaTeJlb· 
HOCTh QHKJIOOpo6oea. ECJIH HenpepbmHOCTb a 3aARHHOM HHTepaane 00-
CJieAOaaTeJlbHhiX QHKJIOa HapywaeTCH, T.e. a KRKOM·TO QHKJie ycKOpeHHH 
He 6yAeT npo6oea, 8-paapMHhiH cqe~K c6pachmaeTca. KorAa cqe~K 
HenpephmHhiX npo6oea" HacquTaeT 32 QHKJionpo6oa, cpopMHpyeTCH CHr
Han "ABapHH" (9). Ilo 3TOMY CHrHany cpa6aThmaeT 6JIOKHpOaKa H OTKJllO
qaeTCH abmpHMHTeJih aHOAHoro BlJ reHepaTopa cpaaoTpoHa. Ha nepeAHe:H 
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naHenH 6noKa "3amHTa BlJ" 

aaropaeTCH naMnoqKa ".ABa

pHH", Ha)KRTHeM KHOD

KH "C6poc" CHCTeMa 3amH

Thl npHaOAHTCH a HCXOA

HOe COCTOHHHe 'ToTOa" AJUI 

npOAOJI)KeHHH pa6oTbl. Cur

HaJJ ".ABapHH" 3aBOAHTCH 

a 3BM. BpeMeHHaH AHar

paMMa pa60Thi 6noKa "3a

mHTa BlJ" npHBeAeHa Ha 

puc.2. 
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PHc.2 

B pe)KHMe TpeHupoaKH BlJ cucTeMbi TexHonoruqecKaH 3amHTa oT
KJiroqaeTcH, H AJUI aHaJIH3R XapaKTepa TpeHHpOaKH Heo6XOAHM DOACqeT 
He TOJI&Ko QHKJionpo6oea, Ho H noJIHoro qucna npo6oea. Mo)KHO ahme
JIHTh npo6ou, a03HHKaJOmHe a AYaHTe H aapHaTope. C 3TOH QeJiblO Ha 
!:!!:C.!!; ~~~ere ~"!e'!"!!!P:~ !!p06'2'e~ !!'.:'~~~'?~ ~1.! t-nrH~n .. HA RYn.n: .n.pyrnrn -

curHan H3 cxeMhi CMemeHHH aapuaTopa. 3neKTpOHHaH cxeMa cqe~Ka 
npo6oea HecKOJlbKO OTJIHllaeTCH OT CXeMbi "3amHTa BlJ", TRK KRK 3Aecb 
cpHKCHpyiOTCH ace npo6oH, 
a03HHKaJOmHe ao apeMH yc
KOpHromero QHKJia. BnoK
cxeMa cq~Ka npo6oea 

npHBeAeHa Ha puc.3. 

3. KOHCTPYKUHH YCTPORCTBA 

1811 

PHc.3 

CuCTeMa "3amHTa BlJ oT npo6oea" ycTaHoaneHa a cToH:Ke ynpaaneHHH 
ycKOpHTeJUI a KapKace THOR "BHWHH". 

1. BnoK DHTaHHH +5B, +12B npeAHaaHaqeH AID~ 3anHTKH naMnoqeK 
HHAHKRQHH H 3JieKTpOHHhiX cxeM "3amHTa BlJ" H "Cq~K npo6oea" • 

2. BnoK "3amHTa BlJ". CxeMhi 3Toro 6noKa co6paHbl Ha MHKpocxe
Max cepHH 155 TTJI. Ha nepeAHe:H naHeJIH pacnoJIO)KeHhi JiaMnoqKH HHAH
KRQHH ASOHquO-AecHTHllHOrO cq~Ka, KHODKa "roTOaHOCTb" H KHODKR 
"C6poc cq~Ka". 
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3. Bnox MeX8HH11ecxoro C11eTtmKa. Ha nepe,l:Uieii naHenH 6n oxa pacno
no>KeH 1j'M6nep, npe,l:UIIl3Hat~eHHhiH AJU1 oTKni011eHIDI y cTpoiicTBa "3a
uvrra B'l" Ha BpeMR Han~011HhiX pa6oT. 
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rnll3oB A.A., KanMI>IKOB A.B. 
3aiuJn'a BbiCOKO'IaCTOTHOi CHCT8Mhl YCKOpHTerul 
OT npo6oes BbiCOKOrO H811pJDKeHHJI 

9-86-389 

JlaercR ODHCilHHe 3&l1.tHTbJ Bb1COK0'18CTOTHOA CHCT8MW JCICOpHT8JUI OT 
npo6oes. 3auorra pa6oneT a .u.syx peliCHMU. 1) 3UDipU'I' MO,llymrrop.u.o 
KOHua ycxop.RJOIQero QMKna cpuy •e nocne nepsoro npo6cu1, B0311HJCWe
ro B BbiCOKO'IaCTOTHOA CHCTeMe, AnJ1 npe,AOTBp8Jil8HHJI 11011Bn8HIIII JIUHH· 
HbiX npo6oes (TUHonorH11ecKaR 3alQII'I'Il). 2) 0rJCJD011181' UI<Wioe JIIITa
HHe MOAynRTopa nocne cepHH nocn~osaTeJJJollbiX npo6oea a pRAe QMKnOB 
yCKOpeHHR (asapHAHa.fl 3auorra). 

Pa6on BbiDOnHeHa B na6opaTOpHH JIAepllbiX npo6neM OHm!. 

Coo&ueae 06u,tuaieHHoro HHCnnyra QeJIIDIX .:cneaoaaul. Jly&q 1986 

llepeso.u. M.H.llOTaDosa 

Glazov A.A., Kalmykov A.V. 
Protection of the Accelerator lfilb-Frequency Byatem 
Apinat lfilb-Volta,e Break-Downa 

9-86-889 

Protection of the accelerator JUib-flequency ayltem ap1nn break
down~ ia deecribed. The protection operate. in two model: 1) locldnf the 
modulator till the end of the acceleratinl cycle immediately an. the ftnt 
break-down in the biib-flequency ayltem to prevent avalmcbe bnak-dowu 
(technological protection); 2) awincbing off the anode power aupply of the 
modulator after a aeries of conaequent break-dowu in a number of accele
ration cycles (emergency protection). 

The investigation baa been performed at the Laboratory of Nuclear 
Problema, .nNR. 

Communk:ation of the Joint Institute for Nucleu Rnearch. Dubna 1986 


