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BononHH B.ll. H np. P13 - 10599 
BbrCOKOBOllbTHhrA reHepaTop HMnynbcHblX Hanps>KeHHA 

C 3811lBTHblM coneHOBAOM 

npenno>KeH reHepaTop HMnyllbca~x Hanps>KeHHA c coneHOHAOM nns 
3811lBThl KOHAeHC8TOpOB OT BMnynbCHblX nepeHanpH)f(eHBA. 3alllBTH~A cone­

HOHA sanlleTCH 'IBCTbiO aneKTpH'IeCKOII cxeM~ reHepaTopa, co6paHHoro no 

cxeMe ApK8Abeaa-MapKca, 11 OKpy>KaeT reHepaTop no aceA ero nnaHe. reHe­

paTop HCnOllb3yeTCH B CHCTeMe nHT8HHH ABYXMeTpOBOA CTpHMepHOA KaMepbl 

OH.RH H pacC'IBTaH Ha BhiXOIJ.Hoe Hanps>KeHae -600 KB. 

Pa60T8 BbiUOnHeHa B na6opaTOpHH Bhi'IHCnHTenbHOA TeXHHKH H 8BTo­

M8TH38UHH OH.RH. 

flpenp&RT 061.e ... ae&&Oro RRC:TRTYT& a,llePIIWZ RC:C:JieJlO .. RRI.,[(yC5aa 1977 

Volodin V.D. et al. Pl3 - 10599 
High-Voltage Generator of Impulse Voltage with 
Protective Solenoid 

A type of impulse voltage generator is suggested to 
protect the condensator from the impulse overvoltage. The 
protective solenoid is a part of the electric circuit of 
the generator, designed according to the Arkadiev-Marx 
scheme, and surrounds the generator along its entire 
length. The generator is used in the feeding system of a 
2-metre streamer chamber of JINR and is intended for 
about 600 kV voltage. 

The investigation have been performed at the 
Laboratory of Computing Technique~ and Automation,JINR. 
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B 4Ja3H'IeCKHX 3KcnepaMeHTax wupoKo npaMeHJIIOTCJI 

reHepaTOpbi HMnynLCHbiX HanpJI)KeHHH - rHH, co6paHHble 

no cxeMe ApKa,IJ,LeBa- MapKca, r,IJ,e noBLIWeHHe Hanps)KeHHB 

B HMnynLce .IJ.O 500 KB a 6onee .D.OCTHraeTCB nyTeM nocne­

,IJ,OBaTellLHOH KOMMyTaUHH KOH,IJ,eHCaTOpOB, npe,IJ,BapHTellLHO 

3apB)KeHHbiX OT HCTO'IHHKa nHTaHHB C HanpB)KeHHeM 30-

50 KB. Ilo,IJ,o6HLie reHepaTopLI, B qacTHOCTH, acnonL3YIOTCB 

B CUCTeMaX HMnynLCHOrO BbiCOKOBOllLTHOrO nHTaHHB HCKpo­

BbiX a cTpaMepHLIX KaMep/
1 I . 

0.D.HOH H3 OCHOBHbiX npo6neM npH pa3pa60TKe TaKHX 

reHepaTOpOB BBllBeTCB 3a~HTa KOH,IJ,eHCaTOpOB OT 3HatJH· 

TellLHbiX nepeHanpB)KeHHH, B03HHKaiO~HX Ha HX 06Kna,IJ,KaX 

npH cpa6aTLIBaHHH rHH, noMe~eHHOrO B 3a3eMneHHbiH KO­

)KyX, H npHBO,IJ,B~HX K BbiXO,IJ,y H3 CTpOB eMKOCTeH TeM 

6LICTpee, 'I eM 6onLWYIO aMnnuTy,IJ,y 8 ,IJ,llHTenLHOCTL BbiCOKO­

aonLTHoro HMnynLca .IJ.Oll)KeH o6ecne'luBaTL reHepaTop, 

nOCKOllLKY ero BLIXO,IJ,HOe HanpB)KeHue npHllO)KeHO Me)K,IJ,y 

06Kna,IJ,KaMH KOH,IJ,eHCaTopa H KO)KYXOM. 

34l4JeKT8BHOH MepOH 3a~HTbl KOH,IJ,eHCaTOpOB cny)KaT 

"oxpaHHLie" KOllLUa, ycTaHOBlleHHble no BCeH ,IJ,ll8He rHH 
H 3.lleKTpH'IeCKH 

2 
COe,IJ,HHeHHble C COOTBeTCTBYIOJUHMH BbiBO­

,IJ,aMH eMKOCTeH/ ~ IlpH 3TOM BbiXO,IJ,HOe HanpB)KeHHe npano­

)KeHO Me)K,!J,y nocne,IJ,HHM KOllLUOM H KO)KYXOM, a KOH,IJ,eHca­

TOpbl 3KpaHapoaaHLI KOnLuaMH. O,IJ,HaKo B 3TOM cnyqae yae­

llH'IHBaeTCB BepOBTHOCTL npo60B no H30llBUHH Me)K,IJ,y pa3HO­

nonBpHbiMH KOllLUaMH npH 3apB,IJ,e reHepaTopa, yCllO)KHBeTCB 

ero KOHCTPYKUHB. Ilo3TOMY 6Lina pa3pa6oTaHa HOBaB cxeMa 

3a~HTbl KOH,IJ,eHCaTOpOB, r,IJ,e BMeCTO oxpaHHbiX KOlleU ycTa­

HOBlleH O,IJ,HOCllOHHbiH coneHOil,IJ,, COOTBeTCTBYIO~He BHTKH 

KOTOpOrO no,IJ,COe,IJ,HHeHLI K O,IJ,HOnonBpHbiM BbiBO,IJ,aM 3apB,IJ,· 

HbiX eMKOCTeH. 

3 



Ha puc. I npuBe,ll;eua npuu~unuanLHaJI 3JieKTpuqecKaJI 

cxeMa reuepaTopa, a ua puc. 2 - 3CKH3 KOHCTPYKUHH. H3 

pucyHKOB BH,li;HO, qTo 3a~HTHhlH COJieHOH.l( O,li;HOBpeMeHHO 

JIBJIJieTCJI 3apJI,lJ;HOH ~eDLIO KOH,ll;euca TOpOB, CBJI3aHHOH 06hlq • 

no c 3a3eMJieHHhlM KopnycoM H pa3pJI,lJ;HOH ~enLJO reuepa­

Topa B "y ));ape" /npu xonocToM xo.l(e reuepa Topa/. Cone­

HOB));, B OTJIHqHe OT OT,ll;eJILHhlX OXpaHHhlX KOJie~, MO)KeT 6hlTL 

JlerKO CHJIT HJlH Ha,ll;eT ~eJlHKOM llOBepx BhlCOKOBOJILTHOH 

KOJlOHKH rHH, pa3Mephl KOTOPOH onpe.l(eJIJIIOT ero ,li;HaMeTp 

H .l(JlHHY. KOJIHqecTBO BHTKOB B CeK~HH DOCJie.l(Hero H ,li;Ha • 

MeTp npOBO,ll;a Bhl6HpaJOTCJI, HCXO,li;JI H3 BeJIHqHHhl Tpe6yeMOH 

HH,li;YKTHBHOCTH, Tpe6oBaHHH o6ecneqeHHJI Me)KBHTKOBOH 

H30J1JI~HH H CHH)KeHHJI HepaBHOMepHOCTH 3JieKTpHqecKOro 

DOJlJI ua CaMOM npoBO,ll;e COJleHOH,ll;a. Hau6onee DpOCTOH H 

herKHH COJleHOH,ll; DOJiyqaeTCJI, eCJlH B KaqecTBe DpOBO,ll;a 

HCDOJIL30BaTL TOHKOCTeHHYIO MeTRJlJlHqecKyJO Tpy6Ky .l(Ha· 

MeTpoM 8·12 MM. MeTO,li;HKa pacqeTa 3a~HTHoro coneuon,ll;a 
H3JlO)Keua B pa6oTe 131. · 

B COOTBeTCTBHH C / 3 / ,li;JIJI reuepaTopa/2/ .l(BYXMeTpo· 

BOB CTPHMepHOH KRMephl 6hlJI paccqHTRH H H3rOTOBJ1eH co· 

JieHOH.l(, HMeJO~HH o6~y10 HH,li;YKTHBHOCTL BeJIHqHHOH 

264 MKFH c yqeToM 3KpauupyJO~ero .l(eHcTBHJI KO)Kyxa 

H 3R~HTHoro 3Kpaua. 06o_.aJI .l(JIHHa COJieHOH,ll;a- 1200 MM, 

U3all R. R, R, RfO 

L1 L9 L~o 
L3.C 

Puc. I. 3AeKmpu~ecKaJI cxeMa zeHepamopa UMnyAbCHbiX 
HanpJIJIC€HUU C 3aii#UmHbiM COA€HOUOOM. 
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Puc. 2. 3cKU3 KOHCIIIPYKfiUU BbiCOKoeoAbi/IHozo zeHepamopa 
C 3aii#UIIIHbiM COAeHOUOOM. C I 7 C I O • KOHO€HCaiiiOpbl 0111 

npoMt.lruAeHHozo FHH - 500 ~ , R 1 7 R10 - conpomue-
0,02 

AeHue muna TB0-20 IO KOM, L 1 7L10 - aaii#UmHt.lii coAeHouo 
/LI 'L2 , ... L 10 = 26,0 MKFH/. 
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BHyTpeHHHH ~HaMeTp - 500 MM, o6IUee 'IHCJIO BHTI<OB, Bbi­

DOJIHeHHbiX H3 Me~HOH Tpy6I<H cp 8 MM ,- 60. 

B CHCTeMe DHTaHHJI ~BYXMeTpOBOH CTpHMepHOH I<aMepbl 

OHJIH reHepaTop c 3aiUHTHbiM coneHoH~OM 3apJI:>KaeT ~aoii:­
HYJO fliopMHPYJOIUYIO JIHHHIO /)l,cl>JI/ qepe3 3apJI~HYJO HH~yi<­
THBHOCTb (L), npH 3TOM 'laCTb 3HeprHH H, COOT:BeTCTBeHHO, 

HanpJI:>KeHHe DpHXO~JITCJI Ha HH~YI<THBHOCTb COJieHOH~a. 3I<­

BHBaJieHTHble 3Jiei<TpH'IeCI<He cxeMw 3apJI~a )l,cl>JI c cone­

HOH~OM /1/ H 6e3 Hero /2/ H COOTBeTCTBYIOIUHe 3aBHCH­

MOCTH BbiXO~HOrO HanpJI:>KeHHJI OT BpeMeHH H306pa:>KeHHJI 

npHBe~eHbl Ha puc. 3. H3 rpafliHI<OB pB:cyHI<a BH~Ho, 'ITO 

noTepH HanpJI:>KeHHJI a nepaoM cnyqae HeBeJIHI<H, ecnH qa­

CTOTbl I<OJie6aHHH I<OHTypa Cr -Lc B 4-5 pa3 HH:>Ke pa6oqeii: 

jrHH- )l,cl>JI/ H COCTaBJIJIIOT"" 20/o, 'ITO MHOrO MeHbWe DOTepb 
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Puc. 3. 3KeueaAeHIIHble 3AeKmpu'leCKue cxeMbl 3ap.11i'>a eM­
Kocmu (C JI) J(4'JI 6blCOK060AblllHblM zeHepamopoM (C r ). 
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B pa3pJI~HOH UeDH BbiCOI<OBOJibTHOrO reHepaTopa/- 20l1/o/ / 3 /. 

3TH pe3yJibTaTbl COrJiaCyiOTCJI C 3I<CDepHMeHTaJibHbiMH ~aH­

HbiMH, nony'leHHbiMH Ha ycTaHOBI<e CKM- 200 131. 
3aiUHTHbiH COJieHOH~, I<pOMe BbiDOJIHeHHJI OCHOBHOH fliyHI<­

UHH 3aiUHTbl, MO:>KeT JIBJIJITbCJI Tai<:>Ke pa~HaTOpOM C yaenH­

'IeHHOH DJIO~a~biO TeDJIOOTBO~a B OTJIH'IHe OT CODpOTHBJie­

HHH,HMeJOIUHX He6onbWYIO noaepxHOCTb.B npouecce 3apJI~a 
H pa3pJI~a rHH Ha 3aiUHTHOM COJieHOH~e Bbl~eJIHTCJI 3Ha'IH­

TeJibHaJI 'laCTb 3HeprHH, eCJIH ai<THBHOe CODpOTHBJieHHe 

DpOBO~OB 6y~eT ~OCTaTO'IHO BeJIHI<O. C 3TOH UeJibiO COJieHOH~ 

nyqwe BCero HaMaTbiBaTb H3 Tpy6I<H C 60JibWHM y~eJibHbiM 

CODpOTHBJieHHeM /HaDpHMep, H3 TOHI<OCTeHHbiX Tpy6oi<, Bbi-

DOJIHeHHbiX H3 Hep:>KaaeJO~eii cTaJIH XI8HIOT - P 

0M·MM2 
= 0,75 /. Kone6aTeJibHblii: I<OHTyp, o6pa3oBaHHbiii: 

M 

eMI<OCTbiO rHH B "y~ape" H HH~YKTHBHOCTbiO COJieHOH~a, 

6y~eT HMeTb 60JibWOH ~ei<peMeHT 3aTyXaHHJI, 'ITO o6ner'IHT 

ycnoBHJI pa6oTbl I<OH~eHcaTopoa npH Kone6aTeJibHOM pa3-

PJI~e rHH • 

ABTopbl ablpa:>KaJOT 6naro~apHoCTb B .)l,.AKCHHeHKO, 

A.A.BepeiUarHHY, A.H.3aaropo~HeMy, H.B.3aiiueay, 

li.K.KypJITHHKoay, E.A.MaTJOweacKoMy, X.X.MycynL-

MaH6eKoay, H.H.Hypro:>KHHy,. B.JI.Py6uoay, B.H.PJixoa­

CKOMY 3a DOMOIUb Ha pa3HbiX 3Tanax pa60Tbl. 
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