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mene3HO-TOKOBa~ CeK4~~ /ITC/ I I I ~Bn~eTC~ nepB~M 3neMeHTOM 
OTKnOH~~~erO KaHana c~cTeM~/B~BoAa nY4Ka ~3 $a30TpOHa OH~H
 

Ha 3Hepr~~ npOTOHOB 68Q M3B 2 . OHa COCTO~T ~3 $eppOMarH~THO~
 
nnac r aau ~ ABYX 06MOTOK. C.enTYMHa~ 06MOTKa COAep>K~T ABa He3a

B~C~MO oxna>KAaeM~X B~TKa, paCC4~TaHH~x Ha pa6a4~~ TOK 1=11 KA .
 
MaKc~ManbHa~ nnOTHOCTb TOKa j = 175 A/MM2

• CenTYM B~nonHeH
 
B B~Ae ABYX MeAH~X nnaCT~H c paA~anbHo~ Ton~~Ho~ Ha BXOAe
 
/no AB~>KeH~~ nY4Ka! 0,4 CM ~ Ha B~xOAe - 1 CM, KOTop~e ~Me~T
 

no Tp~ npOAonbHblX KaHana An~ OXna>KAeH~~ pa3MepOM 0,2xO,6 CM2
 

~ ~ = 0,56 CM COOTBeTCTBeHHO. KoppeKT~Py~~a~ 06MoTKa, paCC4~


TaHHa~ Ha pa604~~ TOK I = 3,2 KA, ~3rOTOBneHa ~3 KBaApaTHoro
 
MeAHoro npoBOAH~Ka co CTOPOHO~ 1 CM ~ OTBepCT~eM An~ oxna>KAe

H~~ ~ = 0,56 CM. ABe 06MOTK~ oxna>KAa~TC~ A~CT~nn~pOBaHHO~ BO

AO~ np~ BXOAHOM AaBneH~~ 6P = 6 Kr/cM 2 

. B Ka4eCTBe ~30n~4~~
 
06MOTOK ~cnonb3yeTc~ OK~Cb an~M~H~~ (A1 2 03 ) , HaHeceHHa~ Ha Ae

Tan~ Kopnyca ~ 4aCT~ 06MOTOK MeTOAOM nna3MeHHoro Han~neH~~,
 

non~~M~AHa~ nneHKa ~ CTeKnoTKaHb.
 
np~ 7noTHocT~ TOKa ~ 50 A/MM2 

B03H~KaeT P~A cne4~anbH~X 
np06neM 3,4/, KOTop~e He06xoA~MO Y4~T~BaTb np~ C03AaH~~ cenTYM
H~X MarH~TOB. OAHO~ ~3 H~~ ~Bn~eTC~ C03AaH~e 6~cTpoAe~cTBY~

~e~ annapaTYP~ oTKn~4eH~~ B cnY4ae aBap~~ B C~CTeMe pXna>KAe
H~~ ~ npeB~weHH~ MaKC~ManbHO AonycT~Mo~ TeMnepaTYP~ HarpeBa 
cenTYMa. BpeM~ aBap~~Horo OTKn~4eH~~ np~ OTCYTCTB~~ OXna>KAa~

~e~ BbA~ MO>KHO 04eH~Tb no B~pa>KeH~~/31 

4,19 oCp(TM - TH)
ta = ----~P----- /1/ 

rAe P - nnOTHOCTb MaTep~ana npOBoAH~Ka, Cp - YAenbHa~ TennoeM
KOCTb, TM ~ MaKC~ManbHo AonYCT~Ma~ TeMnepaTypa pxna>KAaeMO~ no
BepXHOCT~, TH - MaKC~ManbHO AonYCT~Ma~ TeMnepaTypa np~ HopManb
HO~ pa60Te, P= j 2 r - BbIAen~eMa~ MO~HOCTb B eA~H~4e 06õeMa npoBoA

. o
H~Ka,r - conpoT~BneH~e.Ben~4~Ha TH He MO>KeT 6~Tb 60nbwe 100 C 
~3-3a B03MO>KHOCT~ nneH04Horo K~neH~~ Ha rpaH~4e pa3Aena Me
Tann - BOAa.Pa3HocTb TM-TH An~ TOHKOCTeHH~X cenTYMH~X 06MOTOK 
COCTaBnReT ~10+20oC.np~ Han~4~~ oxna>KAa~~e~ BOAbl BpeM~ aBap~~
Horo oTKn~4eH~~ 6YAeT paêT~ nponOP4~OHanbHO YAenbHo~ TennoeM
KOCT~ BOAbl, ee Macce ~ AonycT~Mo~ pa3HOCT~ TeMnepaTYP. An~ cen
TYMHO~ 06MOTK~ mTC Ben~4~Ha ta COCTaBn~eT ~ 0,09 c. 

An~ 3a~~T~ 06MOTOK CéK4~~ OT neperpeBa K KOHTpon~ TeMnepa
TYP~ cenTYMa ~cnonb3yeTc~ MeTOA, OCHOBaHH~~ Ha.~3MepeH~~ naAe-

Otr\.tabl'Jt"UH~9 KHCnnyr ~ I 
91~~,~X_.~CC~Ji~D_~a~11 :1 



H~R HanpR*eH~~ Ha BepXHe~ ~ H~*He~ nnaCT~HaX CenTYMa ~ Ha B~
xOAe KOppeKT~PYID~e~ 06MOTK~. ~aHH~e HanpR*eH~R CpaBH~BaIDTCR 

c OnOpH~M~ HanpR*eHHRM~, KOTOp~e COOTBeTCTBYIDT MaKC~ManbHo AO
nYCT~MO~ TeMnepaType HarpeBa. ~OCTO~HCTBOM AaHHOrO MeTOAa RB
nReTCR TO, 4TO B Ka4eCTBe AaT4~Ka TeMnepaTYP~ ~cnonb3yeTcR 

KOHTpon~PyeM~~ 06beKT, 8 pe3ynbTaTe 4erO ~CKnID4aeTCR ~CnOnb30

BaH~e BTOp~4H~X AaT4~KOB B ycnoB~RX B~COK~X paA~a4~OHH~X ~ B~

COK04aCTOTH~X none~. 

~nR auõopa Ben~41-1H onopaux HanpR*eH~~ 6bln~ CHRTbl aons r a-mep
H~e XapaKTep~CT~K~ ~U(I) 06MOTOK ITC, 3aB~C~MOCT~ TeMnepaTYP~ 
cerrryaa , KoppeKT~PYID~e~ 06MOTK~ ~ oxna*AaIDlL\e~ BOAbl Ha BblXOAe 
OT TOKa ~ Ben~4~H~ AaBneH~R oxna*AaIDlL\e~ BOA~. B Ka4eCTBe npl-1
Mepa Ha p~c.1 npeACTaBneH~ BonbTaMnepHaR xapaKTep~CT~Ka AnR 
H~*He~ nnaCT~H~ cenTYMa /Kp~BaR 1/ ~ 3aB~C~MOCTb TeMnepaTYP~ 

oxna*AaIDlL\e~ 80A~ Ha B~xoAe ~3 cenTYMHo~ 06MOTK~. np~ I = 11 KA, 
~P = 6 Kr/cM2 

~ = 16°C naAeH~e HanpR*eH~R ~ TeMnepaTypaTBX 
BOA~ Ha B~XOAe COOTBeTCTBeHHO paBH~ 1,163 B ~ 40°C. YMeHbweH~e 
AaBneH~R Ha 1,5 Kr/cM2 

np~BoA~T K YBen~4eH~ID ~U Ha 0,06 B ~ T 
Ha 10°C2 4TO COOTBeTcTByeT YBen~4eH~ID TOKa Ha 1 KA np~ ~P = 
"= Kr/cM . Ben~4~H~ onopH~X HanpR*eH~~ B~6paH~ AnR MaKC~ManbH~X 

3Ha4eH~~ TOKa B cenTYMHo~ 1-1 KoppeKT~PYID~e~ 06MoTKaxJpaBH~x 

12 KA ~ 3,3 KA np~ 6P = 6 Kr/cM2 
• 

np~ npoeKT~pOBaH~~ 3a~~T~ 06MOTOK ITC 6~no YAeneHO oc060e 
BH~MaH~e HaAe*HOCTI-1 C~CTeMbl ~ ee nOMeX03alL\~~eHHOCT~. ~nR no
BblweH~R HaAe*HOCT~ np~MeHeH IlropR4~~ peaepa'": OA~H AaT4~K 

TeMnepaTYP~ nOAKnID4eH K ABYM KaHanaM KOMnapaTopOB /p~c.2/. 

3neKTpoHHaR cxeaa xaaana "ko-maparopoa" npenc ra BnReT c060~ 

yc~n~TenbH~~ TpaKT, Ha B~xoAe KOToporo HaXOA~TCR KOMnapaTop/5/. 
BxoAHO~ c~rHan OT AaT4~
Ka cpaBH~BaeTCR c onopH~M 

HanpR*eH~eM, COOTBeTCTBYID~U(B) T(0C)
 

~~M aBap~~Ho~ c~Tya4~~.
 
1.3 

np~ cpa6aT~BaH~~ KOMnapa
1.2 Topa OTKp~BaeTCR T~p~CTOp 
1.1 55 

T, B aHOAHO~ 4en~ KOTOpO
1.0 5D 

ro HaxoA~TCR 06MOTKa pe
09 lf5 2 ne P /P3C-22/. KOHTaKT~ 
08 -o pene P 3aBeAeH~ B cxeM~ 
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PHC. 2. 3JIeKTpHQeCKaH cxer-ra s annrru )KTC. 

3alL\~T~ MO~H~X ~CT04H~KOB TOKa (BAK-12500/12, BAKf-3400/12), 
n~TaID~~X OCHOBHYID ~ KoppeKT~PYIDlL\YID 06MOTK~ ITC. np~ cpà6aTblBa
H~~ pene OTKnID4aeTCR COOTBeTCTBYID~~~ ~CT04H~K TOKa ~ BblAaeTCR 
~H$opMa4~R B UBM 06 aBap~~Ho~ c~Tya4~~. BpeMR cpa6aTblBaH~R 

3alL\~Tbl ,..., 50 MC.- npeAycMoTpeHo cpeõaruaeuue 3alL\~Tbl npa OTKnID4e

.d 
H~~ n~TaH~R 3neKTpOHHblX cxera KaHanOB "xo-maparopoa'". 

B 4enRX nOB~weH~R nOMeX03a~~lL\eHHOCT~ 6~n npeAnp~HRT PRA Mep: 
1/ AnR 3a~~T~ OT B~COK04aCTOTH~X nOMex Ha BXOAe KaHanOB no
CTaBneH~ LC~$~nbTp~; 2/ AnR YMeHbweH~R c~H~a3H~x HaBOAOK nep

B~M 3neMeHTOM KaHana nOcTaBneH c~MMeTp~4H~~ A~$$epeH4~anbH~~
 

2 3 



YCHnHTenb IK = 1,5, KOCC ~ 150/; 31 BBHAY Toro, 4TO AaT4HKOM 
TeMnepaTYp~ ABnAeTCA HAeanbH~~ HCT04HHK HanpAmeHHA, BXOA~ Ka
HanOB saWYHTHpOBaH~ peSHCTopaMH R = 10 OM. 

3a~HTa mTC pacnOnOmeHa Ha paCCTOAHHH ~ 200 M OT CeKijHH KaHa
na, BbinonHeHa B KopSHHe IIBHWHA II H COAepmHT nATb 6nOKoB: HCT04
HHKH nHTaHHA +24 B, +12 B, -12 B H ABa 6nOKa IIKaHanOB KOMnapa
Topa". nepB~H GnOK KOMnapaTopOB paGoTaeT Ha HCT04HHK TOKa OC
HOeHOH OGMOTKH BAK-12500/12. B HeM HaxoARTCA 4eTbipe YCHnHTenb
H~X KaHana C KOMnapaTopaMH. BTOPQH 6nOK KOMnapaTopOB saAe~CT
eOeaH Ha HCT04HHK TOKa KoppeKTHpy~~eH OGMOTKH BAKrC-3400/12. 
B 6noKax Hcnonb3Y~TCA aHanorOB~e H norH4eCKHe MHKpocxeMbi THna 
K5S3Y.lllA H K155 TTII. Ha nepeAHeH naHenH 6nOKa IIKoMnapaTopll 
pacnonomeH nepeKn~4aTenb KaHanOB H nOTeHijHOMeTP~, C nOMO~b~ 
KOTOP~X B~CTaBnA~TCA onopHble HanpAmeHHA. TaKme HMeeTCA KHon
Ka c6poca, npHBOAA~aA cxeMY 113a~HT~11 B HcxoAHbI~ peml1M "rOTOB
HOCTb" H naMn04Ka "ABapHA II , saropal(lU\aACA npl't oTKn~4eHHH I'ICT04
HHKOB nHTaHHA OGMOTOK . 


.IlByxneTHAA 3KcnnyaTa14HA CI1CTeMbl 3a~HTbl liITC Ha tlJa30TpOHe 

O~~~ nOKasana ee B~COKY~ HaAemHOCTb B pa6oTe. 


ABTOP~ B~pama~T GnaroAapHoCTb B.B.AxMaHoBY H B.B.KanHh4CH
KO 3a none3H~e oGcymAeHHA paCCMaTpHBaeM~X BonpOCOB. 
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Kar.MWKOB A.B., 4ecHos A .•. 9-87-755 

aa~HTa OT neperpeBa *ene3Ho-ToKOBor ceK~HH ~a30TpoHa OH~H 


npHBeAeHo onHcaHHe TennoBoH 3a~HT~ cenTYMHoH H KOppeKTHpy~eH o6MoTOK *e
ne3HO-TOKOOBOH ceK~HH I.rCI B~BOAHoro KaHana ~a30TpOHa OM~M. Pa60~HH TOK ~e
pe3 cenTYMHYO 06MOTKY _TC paBeH II KA, nnOTHOCTb TOKa AOCTHraeT 175 A/MM2. 

14epe3 KoppeKTHpy~~O 06MOTKY Te~eT TOK 3,2 KA, nnoTHocTb TOKa 45 A/MM2. Oxna* 
AeHHe TOKOBWX 06MOTOK oc~eCTBnReTCR AHcTHnnHpoBaHHoH BOAOH. AnR 3a~HT~ 06MO
TOK ceK~HH OT neperpesa H KOHTponR 3a TeMnepaTYPoH Hcnonb3yeTcR cnoc06, oc
HOBaHHwH Ha H3MepeHHH naAeHHR HanpA*eHHA c ~aCTH HnH BceM 06MOTKH H cpaBHeHHe 
ero c nOpOrOB~M ~anpA*eHHeM, COOTBeTcTB~HM MaKCHManbHO AonycTHMOH TeMnepa
Type HarpeBa. AaKHaA 3a~HTa pearHpyeT Ha H3MeHeHHe npOTOKa oxna~~eH BOAW, 
K~poTKoe aaMWKaHHe H n03BonReT H3~PATb TeMnepaTYPY ~acTH Hnw BceH 06MOTKH 
B npo~ecce pa60Tw ITC. B cny~ae BQ3HHKHOBeHHA aBapHHHOH CHTYa~HH B CHCTeMe 
oxna*AeHHA .rC BpeMH OTKflO4eHHR ~HWX HCTO~HHKOB nwTaHHA paijHO 0,07 c. 

Pa60Ta BwnonHeHa B fla60paTopHH RAepHWX npo6neM OM~M. 

Coo&ueHHe O&.e.luu<eHHoro 1IHC"1'J1TYT8 lIJlepHWl< HOCIIeAOBIIHHit Ay6H" 1~7 

nepeBoA aBTOpos 

ltalmykov A.V., Chesnov A.F. 9-87-755 
Heat Projection of Iron Current Section of JINR Phas{)tron. 


The heat projection system for the septum and correction coi Is of .the iron 
current section (ICS) of the JINR phasotron extraction channel is descri:"ed. 
The operating current through the ICS septum coil is 11 kA, the current den
sity is up to 175 A/mm2. The current through the correction coil is 3.2 kA, 
the current density is 45 A/mm2 • Current coils are cooled with distilled wa
ter. To protect the section coils against overheating and to check the tem
perature, a method is used which is based on measuring a voltage drop across 
a part of the coil or the whole coil and on comparing it with the threshold 
voltage corresponding to the maximum permissible heating temperature. The 
protection system responds to any change in the cooling water flow, short
circuit and allows one to measure temperature of a part of the coil or the 
whole coi I when ICS is in operation. In an emergency the power is cut off 
in 0.07 sec. 

The investigation has been performed at the laboratory of ~uclear 
Problems, JINR. 
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