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The 3-GeV rapid cycling synchrotron of Japan Proton Accelerator Research Complex (J-PARC) uses a
large number of electromagnet power supplies in order to manipulate a high-intensity beam of 1 MW. These
devices have been specially developed to meet the requirement to achieve acceleration of the 1-MW proton
beams.

State-of-the-art technologies are used to these devices. To achieve stable operation with few failures, and
to prevent major troubles in the event of a failure, it is necessary to maintain the performance of the devices
under the appropriate and accurate management strategy with an enough understanding of its characteristics.
However, since the specification and function of each device is different respectively, and it is also produced
by different manufacturer, we have to maintain adequately according to the structure, configuration and
features of the apparatus.

There are typically three major stages in the maintenance works. First, "Daily inspection" is constantly
performed to monitor the status of the equipment during operation and check for any errors or abnormalities.
Second, "Routine maintenance" is carried out weekly, monthly, or yearly to fix the errors, or to replace the
parts that are deteriorated. Third, "Troubleshooting" is conducted to recover from sudden failures.

In this report, we will introduce the specific contents of "Routine maintenance", "Daily inspection”, and
"trouble case" based on the experiences of the electromagnet power supply group. In particular, we will report
the work management methods, including ideas for facilitating recovery work. We will also summarize the
important points of a matter that does not depend on the configuration, structure, and characteristics of the

equipment.
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T'LGET| 6'60FT| O'LZFT| EFZFT S FEET, L OGET| S PLET| 8 Z9ET| 9 ZHET| T ZPET| £ SOFT| T PGET| B ECHT| B ¥6ET| T 9LET| 6 LBET| T ZHET| O LTHT SO6ET [11 01] &) INFHEND 30VHIAY,
91g | <ra | rr8 | £19 | 218 Irs ﬂ or8 | 608 (808 f08 | 908 @ S08 | r08 | £08 08 108 | NIW | XYW | JOVHIAY SUILIWVEYL
a|qeL %2ayd aduvjed Jun Ajddns Jamod dwing Y1ys soH
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Average Current [A] < MLF > Average Current [A] < MLF >
[Aveuge: 1388.7 MAX: 14282 MIN: 1345.0 | [Auuye: 13884  MAX: 1427.8 MIN: 1346.3 |

Rise/Fall Unit [V] <MLF: P61 - N62> Rise/Fall Unit [V] <MLF: P61 - N62>
Average: 186.7 MAX: 190.0 MIN : 185.1 |Avﬂiqe: 186.3 MAX: 189.7 MIN : 184.4 |

FlatTop Unit [V] <MLF: P/N- CHARGE > FlatTop Unit [V] <MLF: P/N-CHARGE>
[Avcrage : 1299 MAX: 1318 MIN: 1248 I [Aurage: 143.0 MAX: 1444 MIN: 138.2 |

MLF MLF
FT KESET XL —JET : 1299V FT KERT XL —UET : 143.0V
[ AUTO START l i AUTO START
| AUTO STOP | i AUTO STOP
| PARAMETER SETTINGS | i PARAMETER SETTINGS

X 16-1 : 7' 177 ARERTOET =2 E—EHAE X162 : 7’07 T AEROE =X E— Lk

FT BT XL —UET : 129.9V FT RELET XL — VEIT : 143.0V

SIER OBEEHIEIX, 1299V (4 16-1) +0.909=142.9V (Fiafl) &7, &EHOT=
E—RoOFRRE (K 16-2) MEFHFHEEFC & 27,
475 SHOEREERFHI A RENE

K7 b T EMARROTERXEFE LR L2, & FT 2=y M REHROEETE
=2 R (UM PC 0K v F /3R L) IZOWTOMGBIEA N Y- b0 o7z, EIROE
Aot & LTt FREHOREME BRI Z RN b L, BRI O
77y%%#ﬁm1W:Miorwé*&%%ofE%&ﬂmbfwé ZD, RIE
il & I EEITEBN R TH T2, EREHRORBLEET=FI1L, NT AL
TETVDENEI PR, HEL TWD =y ERENDOERD T D DBEMEOEHRE
WIS HEVHBEHL TR0 ed MAHRBIC ER > TN EFZEZDBND,
BERRIICEZ ST 5 PLC O7 e 7 AJj=> MZ 10V Z AJJLTH v F /3% 300V
EHBME I DERLIET TARIOREEIZRRECE - Bbib, PLC & ¥ v F/3x )L
& DC EIRIZT THER TE 5D T, \IROMANL THERT HRIC, TNHENNT v 7T
FLATOT Ny 7 HA[EETH D,
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5. F£&®

A|EETIE, BREBDOA LT F U AN N T T NARNEE TIZEBIT 2 FIEORHLE S F L0

oo TNHDOZ EIZIZADEERRET HARNEDTHD, EHTO/NEFNA—T—IZEDH TV
BUCA VT AMEEE SRR LT, ZORBROT T, o A —H— L AR T TBM % i L7-
D, BETOREHEEZH LY LhoeEIZN 2 Z b ole, TOHTRICKE
NHNRNWLEN 2 H8HY, NMEOHFOHIE LT 20T TWD, 1 DHIE, “4H{EE T
b5, WE 3H FE NE<moinksh, DT (Hajimete) |, [ZE (Henkow) |, TALSY
(Hisashiburi) | @ 3 DOEEIZB W TIE, WEIZH AR I ARKBMDBRAELE L, 22 nbEH
HOREE VS TERFBILORNBDLEZLEHZNENIBEDOTHDL, 22ICHH 1 o I5fkE
(Hikitsugi) | #0172 “4HE3E” 277, MANEEL SIS ET Z L OEEMHZ Fidik S ¢ 5
iz, JE IRV T, 24 B 3 R RHIC CE— 2R HEIR 2 EE L TRV, SIkEDE
RIFFFICEERMEED 1| 2 ThD, £7o. BEIFRUCAPEBRT 2000 TEe <, ROMYEHE~
DFFEEN ENTETHEELSTEMICH KR T DN TEEDENED > TL 5 B2 6N 5, M5k
T OMEHAEHBEL, A AFEMICSZVRIIcTECI%, BE L E— 2 HERICHE#R T
THLEXD, 20BIF BT 1B THD, BAxRIEEZITORR, AR LEEZEZRDDL
EEZIToTWDR, “2Z2—FK" LWoZmE g, 0 “TZ—F OFEERIC TH LG
VI EHAE L, MRELS L THRABRERSCIAEZBSIENTE L EEZOND, BT
KNEL D IFEZDEFHDOEAWEED THEREIIEFTRETH D LRRNO AT,

A% T H3 %R L, ARSI 0 AT ST & 2 24 FRERTES RS0 B Bh BB~ & 83 5 C
W ZERTREND, MER R R DA TLEI AOFIZLHEEEZRD LU IEHEEIED
BRI DN DEEL T 2 A TE T, AR, BOIAREONERERA TS U2
EITO ZEMARRL 2D, LinL, ZTOHIIE, ERICET OHEROIEEICE T oo 0T
— B EERL., B~0 [BIHkE ] NEERRA Y MR- TL D59, £, HLWEEIC
XN T =D N TTARRBEL, ABKE LTI 220557259, HMerEEDRE
DIRMERFE BIE, A%, A B0 AL TIT Vv ZORER, KV ZE L7z v — LF HE
A TEDLHEEZEZBND,

A

ZOWMEEELERTHICHTD ., ZREDMEZEHY . FTExRBRE 52 TLIEE&o12%
< DF 2 IZHELEHINT- LET,
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