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Power Supply System for JAERI AVF Cyclotron

Yoshiteru NAKAMURA, Watalu YOKOTA, Susumu OKUMURA
Mitsuhiro FUKUDA, Takayuki NARA, Takashi AGEMATSU
Tkuo ISHIBORI, Kazuo ARAKAWA, Keizou HOSHIKA*
and Takemi SATOH*

Department of Advanced Radiation Technology
Takasaki Radiation Chemistry Research Establishment
Japan Atomic Energy Research Imstitute

Watanuki-cho, Takasaki-shi, Gunma-ken

(February 17, 1994)

An AVF cyclotron (K number : 110) system, which is main accelerator
to promote for advanced radiation application using various ion beams,
has been introduced in Takasaki Establishment of JAERL. This cyclotron
system consists of electro-static magnet, radio frequency, beam
diagnostic, computer control, vacuum, cooling systems and power supplies
for these systems are equipped according to the function of their loads.

This report describes the power supply system for the cyclotron.
The primary electric-supply lines to TIARA (Takasaki Ion Accelerators
for Advanced Radiation Application) facility and the secondary ones to
the cyclotron system are explained briefly, then the construction of
power supplies for the cyclotron system is illustrated. Measurement
results of current stability and ripple are shown in regard to the power
supplies for magnets which have occupied in the great part of them,
especially,

Temperature rise of assembled power cables into a bent sleeve which
has penetrated across the shielding wall was estimated, and temperature

measurement was also carried out practically.

* Sumitomo Heavy Industries, Ltd.
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Table 1A 415VREERKAMANES ICERMESE (1./4)

F oM | TUL—A—-iE| BRA=E | BRIEMHE =T I S
A A

ok ikFZ] MCB 111 500 410, 0 A4 (CMM)
MCB 112 200 172 074749774730 (CMC)
MCB 113 125 27. 6| C1~C8aA(CCCI-CCCY)
MCB 1114 150 76. 2| CI~Cl21{MBI&HEI{ W
MCB 115 75 2 1. 5 | 5 u-4"-&x57075" 24 (CCL&CST)
MCB 116 125 35. 5| TQ&ST I JL(CTRACST)
MCB 117 250 8 9. 9 [ RF(CPLM_1&CPLM_2)

P -aiER | MCB 119 125 49. 6| oHrEEA (TAMD
MCB 120 100 39. 6| HWEEL (TAMHE)
MCB 121 200 1 6. 8| 2y BiEH (T SM)
MCB 122 125 3. 8 [ #7797} (TSTRTST#*&TSTHE)
MCB 123 250 0. 7 | RmER A (TBHx*&TBML)
MCB 124 150 8 3. 9| 4MmEBA(TDQAIETDQ2&TTY)
MCB 125 150 24. 2| 4B (TDQx*]1&28TSQ)
MCB 126 150 4 3. 5| 4MERCATTQxx1&4TTQ28TSQ2)
MCB 127 150 4 2. 7| 4 BEBATDQx*4E5ETTQx%2)

FHRERTOUEBRERE 1138 0

EBRTERHOBRIEM 1100, 0|4#=7WNo. 41C~-101

AlEH - HIOK I #
DIGITAL CLAMP ON Hi TESTER
Tyvpe: 3261
NORMAL MODE f#H
Aot o Y REOCEERRE

44  ECRAF 7
MEN LT RLF—1"AT ¥ 46 0MeV

FHE—L®R—+ HE2 (B4EEANA VE)
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Table 1B 200V ZEHEAHANHS B L UERMEER (274)
EN 5 TU—Ah—5| BRER | BRAEE g=| ﬁ N FFE
A A |
FirudkikHR| MCB 211 50 1. 1| P&F g5, ¥—(CYC_POW_80D
MCB 212 30 0. 3| a—2V7  HBHE
MCB 213 30 1. 1} F7V%%—(CYCCNT_9)
MCB 214 30 1. 4| A7V 7% —(CYC_CNY_Q)
MCB 215 150 52. 0} EZEHKFR(CYC_CONT_B)
MCB 216 75 24. 5| RFHBIEHECYC_PO¥_80)
MCB 217 30 4. 3| A7V 7y —HYILCIF CPU
MCB 218 30 0. 3| 75 —EEML(CIF, CPU_CNT 1)
MCB 2169 30 0. 2| F7Lsy—BEMt
MCB 220 30 9. 6| wF¥Fv HFI—azy b
b -ag%R | MCB 222 150 0. 1| SHEFz v/ I—EH
MCB 223 300 1 9. 9| B#BAR—2EH5BEOBT_LS)
MCB 224 75 5. 8 | #1844 =4 BB OBSLXE)
MCB 225 150 4. 7| BI3BA A L EH BB BSLDE)
MCB 226 150 8., 7| % 1ES A EHEEBSHE)
MCB 227 50 12 0{E3ESA L EHEETSHCH)
MCB 228 50 2. 0| BAESL o EHEHETSHED
ZE R TOEBRERE 148. 0
HRTBRF OB 130. 0} =7 /ANo. 21C—-101
Wik FE| MCB 1 100 40, 8| AAAHRBRA T HON
MCB 2 300 123, 0 #yoryRIBIRE LT (1544
MCB 3 400 1 88. 0] -AEREERS /77 (1844)
MCB 4 30 10, 4| HEERLFHR (13A)
MCB 5 50 22. 0|BAERSTHEFIT— (21A)
TR T ORE B BRI 384. 2
T EBRHADBRHAIEM - = INAK 7 DI HBEE AR
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Table 1C 200V 2B ERREAFANE S L UVERIELEE (3.74)
oM | TL—H—ES| BKFER | BERUEMK B O N F %
A A
AF FHF| MCB 311 30 20. 7| No. 1:35-248(24V/2000)
& MCB 312 20 10. 8| No. 233-{s(12V/2004)
A4t F MCB 313 200 77. 1| No. 333-14r(75V/5004)
MCB 314 200 77. 5| No. 435-1{W(75V/5004)
MCB 315 100 2 2. 0| ECRY V-4 =172  (T0V/3204)
MCB 3168 40 35. 1| ECRH 125-9" u#k(404)
MCB 317 40 32, 4| ECRH2A7-v uiE (404
MCB 318 30 1. 5] IBA_CNT_1 (20A)
MCB 3169 30 6. 1 | s BHEE(24V/1254)
MCB 320 10 0. O 027" 243X/ FEH10V/1000)
MCB 321 50 0. 0| ewfa7” 7-7BE(300V/154)
MCB 322 10 0. 0| wW#az7 A77U7) " BICLOY/1A)
MCB 323 30 0. 0| IBA_CNT_2 (20A)
MCB 3824 500 112, 0 AHFEVLV/AFLLX
MCB 325 20 3. 2| AHBRRATTY VI RBA
MCB 3268 30 7. 2 | AVIVIVavRANT YT ) BRA
MCB 327 75 3 0. 9 | ECRCNT 4(70A) (EZEHRE)
MCB 328 30 2. 7 | CUSP_CNT_1(30A)(EZHE&R)
MCB 329 30 1 1. 2| INJ_CNT_3(304) (EZ=H#HKH)
MCB 330 100 0. 0 | T2 07 k=4 by A" (40V/2004)
MCB 331 30 9. 7 |ECRE#7-124F (30 A)
FHEERTOHEBHREEHE 460 |1
HE 557 T % 45 O B i 00 5 4l ——— | RNRF 7 PO RIE AR
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Table 1D 100V RBERFKAHABT L UCBERNEHKR (474
% M | TVv-n—RE| BERER | BRMEH BN wF
A A

${rokE%E|] ELB 511 100 13. 0| CYC_CNT_1~3
ELB 512 50 13 6| CYCCNT_5~G6&BCP_CNT 1
ELB 513 50 5. 9| CYC_CNT_4, 9, 10
ELB 514 30 8. 7| OPT_CNT_1 (20A)
ELB 515 50 0. 0| CYC_CNT__ 11208
ELB 516 100 18 8| BT_CNT_ | ~3000
ELB 517 100 15 6| BT_CNT_4~T7904
ELB 518 50 14. 7| BT_CNT_ 8~1 0(454)
ELB 5189 100 15. 7| BT_CNT_11~17(1054>
ELB 521 30 1. 3{BT_CNT_27 (5A)

Tl AR T O W E IR AT R E 107. 3

${uEl%E| ELB 611 75 2 1. 7| 3vto-wayy-ngGCU (EEE R
ELB 612 50 7.7 | avbe-pavy-nEVAC_CNT_1(204)
ELB 613 30 1 2. 3| VAC_CNT_2&COOL_CNT_15(304)

44 vEZ| ELB 711 20 4. T|ECR_CNT_1 (20A)
ELB 712 30 4. 7| ECR_CNT__2 (30A)
ELB 713 20 2. 2! ECR_CNT_5 (30A)
ELB 714 20 4. 7| CUSP__CNT_ 1204
ELB 715 20 6. 4| INI_CNT_ 1 (20A)
ELB 716 2 0 2. 41 INJ_CNT_3 (20A)
ELB 717 20 2. 1| INJ _CNT_3 (20A)
ELB 718 20 4. A v -5 30 b8 AT RIVY S

AR T OHE R E 73. 3

HksHAE] MCB CO 30 1. 9 | A RIg/ES A HIEE EE
RO ER 1. 8| #—-7WNo. 12C—-105
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Table 3A BEOBWRAES L UCEFRER -BEE (176)

# = 123 e
S
aRmESE | L | WBE | BRESEE | |y v TV fi 1 Z
e
(A) (V) HoA uoA
ECR PO¥_10 EAM 125 [ 24, 2] 21x10-5] Ix10% | iReeaer | BORA A IRSHTERD
ISDE1 252 | 41. 2| *1lx10"*] 1x107°
[SDE2 } : J {
ISDM1 } J } :
INJ_PO¥_10
15D1 l } l i
ISR
EHEA 18D2 4 | I8 )
1SD3 J v i }
1SD4 J J J 4
ISDS l J J !
ISTE1 X| 7.5 | 13 4| x1x10*! 1x107° | mkiHd
ISTEL_Y ! { | l i
[8T1 X } J ! } l
ISTL1_Y } 4 | J l
[NJ_POW 20
[ST2 X } ! l ! !
AFF
SERG | 18ST2_Y i ! ! J l
18T3_X ! . | Ny l
IST3_Y J é ' } !
18T4 X } J N l i
I18ST4 Y + i’ d o 4
INJ_PO¥ 30 [ 1M G0 18 4| +1x107%| 1x10* | figHaf| 4707 v a VRRAG
FEREn I BM 47 28 +1x10% 1x10* 9 C EfnBA

CENOBRII LT b, FB

SMREEII LB bt

kR RS S UBERIEAIEL 1 2 b | € THA,
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Table 3B BHROBHRHNE S L UFEAEE-BEE (2.76)
H .. # #e
TR &
iR | WA | WMOEE | BRSEE | 'R V| KRRE % E
BTN
(A (V) LW IS
CYC PO¥ 10 CMM 900 | 288. 5| +1x10% 1x10- AL AN
CYC PO¥ 20 CMC 1300 89. 6 | +1x10-*| 1x10"? U R4 vl
cccel 600 8.3 | +2x107 1x107° | &gt | No. 1 MY AT
ccc? 700 10. 8 } ! J No. 2 ) Aaadilv
CCC3 300 7.7 J J J Na. 3 hUADANL
CYC_POX_30
CcCcCc4 300 9. 1 } ’ I No. 4 M) 2ZarL
FF a5
U FA CCCh 150 7.5 . } . No. 5 hU LTSN
a1 )
CCCh 200 12. 2 i } No. 6 k)AL
CCC7 200 12. 9 v J : No. 7 rYLaAL
cCcces 200 11. 6 } J } No. 8 hJALas
CCcCe 300 13. 0 £2x10™% 1x107° | &thgisft! No., 9 FULTT
CCCA 625 14. 8 | | No. 10 kLA
CYC POW 40| CCCB 800 | 27. 9 l J i No. 11 rJLa1il
#—*,%| CCCC 200 10. 8 : ) J No. 12kJLa1l
— YL
o) VCHI_13 50 10, 7 ) ! ! A —Fm T aA I
B
=Tz CHI_ 24 I ) | ! l A= 7 a4
A
CHE 13| 50 23,1 ! J 4 B N—TT 7 T
CHE_24 l l ! v y B N—F 7 L

CENOBIRIS VT b, ESFHEIL 6 b 1t RIS REE JUBERIGSEEZ L 2 | t TH A,
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Table 3C BEOBHRAT S X CERER-HE (3.76)

#* * 143 ik
AR
Eieey, | KRR UEE | EiSEE | R w TN %‘é ] 3
=1z
(A v A A
CGL1 200 20. 9 | *+2x10} 1x107? No. 174 -t
CGL2 ! i ! ) No. 27rv-4-x
CYC_FOW 50
CGL3 250 25. 9 4 $ No. 354
Tt
L ZE 4 CGL4 420 23. 2 § } No. 4754
277 -
R CSTI_X| 10 31. 1 ) b R | S AR (K
CSTIL_Y } } b ! ! FEEASTERITIA (D
CTQ 1 213 37 +1x10% 1x107®
CICRR 601 CTQ 2 ' ! } I
T CTQ_3 ¢ ¥ } ¥
71 | CSTE Xt 545 15 i) i !
BN
CSTE Y| 406 6 ! l !
CYC POY_T0 CPLM 12 12000 IETE AL TTTL—b
\ CCGP |5 mA| —100 £1x10%} 1x10°® T U ek
CSGP 120 mA 400 1) 4 FUTT A2 e
CYC POW_80
CPLP 1. 2 2600 e FUTTIL—h
RYER
CCGM |20 mA] —500 | £1x107%| 1x107® AT - e
CSGM 1.0 1500 } ¥ AT R e
CDFV [25mA|—-80KkV] 0 05KEV 0. 02%+2V FIVI =8
CYC_POW 90
CIFV_P|1 mA|—~10kV] O (Oh%toV 0. 02%+2V A 77 ¥ —1EEL
CIFV_M|1 mA| 10kV 0. 0R%+LY 0. 02%+2Y A7V 5 —EBE

CYC_POW_70&XUCYC_POW 8 00R FEIFsf BRI T, BRHEL1 60 1 L. Ml
S L USRI 2D 1 tTHD, _
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