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Abstract

In J-PARC main ring, each of the main magnets (Bending, Quadrupole, Sextupole) has a trim-coil. The basic aim
of trim-coil is to correct small deviation of each magnetic field. In addition, we have used them for other purposes, for
example: (1) in Beam-Based-Alingnment studies, (2) as flux monitors, and (3) to make a short-circuit to reduce ripples
of magnetic field. At a moment, trim-coils can be used for only one purpose. We introduced relay-switches to change
trim-coil connection to a device, which corresponds to the selected purpose. When we switch the purpose, we have to
change 1,200 on-site relays manually, distributed in three buildings. Thus, a control system for trim-coil relay-selectors
have been developed in winter, 2014-2015. EPICS tools and environment are used to develop the system. The system
comprises PLC I/O modules with controller running EPICS on Linux. The system will be in operation after March, 2015.
By using the system, we expect much easier switching of relay-switches than before.
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Figure 1: The layout of QFN and cabling.
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Figure 2: The photo of a relay selector rack.
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Figure 3: The layout of relay selector racks.
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Table 1: Selection of PLC I/O Modules

Slot Category Model purpose
CPU F3RP61-2L I0C
2 empty
3 Din+Dout F3WD64-3F  monitor and control
4-9 Dout F3YD64-1P relay control
bus F3BU13-0N
power-supply  F3PU30-0S
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Figure 4: The footnote about records of relay.
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Table 2: The Number of EPICS Records

record type number other
status bi 15 rack power, timing
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Set relay seq 1152 set only 1-bit
Reset relay seq 288 reset 4 bits
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Figure 5: The display of a relay selector based address at
D1.
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Figure 6: The display of a relay selector based magnet fam-
ily.

Figure 6 (% Coil-short DF&EIZRHL L 2B TH 5,

=779 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan
PASJ2015 WEP106

QM B LU SM D& 7 7 3 V) — & BIEITFVIEE T L
5l A TW3, Coil-short 3 2 A 1% & 72 1S EIFEA
SENTVWA 0 2EEL 57280, ZONWVIETH 34
BB, F7-. Coil-short IS DRGSRz T 5 Y L —
AD Set L I — RIZBBERN 2, BAKED Reset] &
lshort] DKRA VDAREL TWD, ZOfth, Z OHEH

THEHAHERZ VY 7 THIELR WD Y 7 ¥ —iK
é?/t Hesd &Nz ERA D /8K — > % Coil-short 3%
#ww/zwx&07bfﬂ/%% LThb, BURT
WBNRR =V BEFEUL Ro581IEZDR 7Y 7
AESMZLI L ;Eofb\éo

5. #ES 2T LOEEREER

AGIE Y 2T L1E MR EWELD H UEERD A X 7 ¢
WZRIZE S &S XNz, 201542 HO@E
AT, Y AT LD S 5 Power/Remote #4F - flj(%\
BEIZB I 2EMEIRMERR S -, 4 H3H., VL —2hA
SO B ZRABRET W, UIBPEHETHELZ &Y
‘—'c:'ﬁ”}ﬁbf\l‘é LED IZ J:’)'Cﬁﬁwé’?hto %®1§
4 H 9 H & DBEWELD H U MEBEEERIZ T Coil-short D &
TXdH 2 HidfnERR R H 2 Fagh U 72,
SHOTEL LT, ARV — R[N OMERARED 7
Z v a7 v 7, CSS(Control System Studio) % f# - 7= [H]
HDIERLH T 5 NDE, KT, BEDHEE TIEA L —
ZIZE > TIEERNL TEL720, BETDOIGRIZE
HUZZEEZES Z 2Rk 5NTVWS

S XXk

[1] T. Koseki, et al., "Beam Commissioning and Operation of
the J-PARC Main Ring Synchrotron”, Progress of Theo-
retical and Experimental Physics (PTEP) 2012, 02B004,
10.1093/ptep/pts071.

2] HA#EZE2EE 2011 42 1 H (vol. 66 no. 1), /IR X
R I AR J-PARC~Z DFEBLF T~ | .

[3] S. Igarashi, et al., “Magnetic Field Ripple Reduction of
Main Magnets of the J-PARC Main Ring using Trim Coils”,
Proceedings of IPAC " 10, Kyoto, Japan, pp301-303, 2010.

[4] N. Kamikubota, et al., ”J-PARC Control toward Future Re-

liable Operation”, ICALEPCS 2011, Grenoble, France, Oct.
10-14, 2011, MOPMSO026, pp. 378-381.

[5] http://www.aps.anl.gov/epics/
[6] http://www.yokogawa.co.jp/rtos/rtos-index-ja.htm

[7] J.-1. Odagiri, et al., ”Application of EPICS on F3RP61 to
Accelerator Control”, ICALEPCS 2009, Kobe, Japan, Oct.
12-16, 2009, THDOOS, pp. 916-918.

[8] H. Nemoto, et al., "IOC Surveillance System for J-PARC
MR Control”, (in Japanese), PASJ Annual Meeting in Os-
aka, Japan, Aug. 8-11, 2012, WEPS118, pp. 745-748.

- 780 -



