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Abstract

In J-PARC Main Ring (MR), a control system for new skew quadrupole magnets has been constructed. This system is
based on EPICS (Experimental Physics and Industrial Control System). The system comprises a PLC controller running
Linux (YOKOGAWA F3RP61-2L), a function generator (Tektronix AFG3000), and a commercial bipolar-DC
Amplifier (NF BP4620). The function generator is controlled using VXI-11 protocol over Ethernet, and the amplifier is
connected to PLC I/O modules with hardwire. Both devices are controlled by the F3RP61-2L. The Function Generator
produces a ramp waveform at each MR machine cycle of 2.48 seconds. The DC amplifier drives the skew quadrupole

magnet based on the waveform.

The control system for skew quadrupole magnets was developed in 2012, and has been in operation since January

2013.
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Figure 1: Skew quadrupole magnet.

2. AXHEHRATLOEEE

KA > 2T ML IR I TR SN D,

a) Linux A8 PLC = b r—F (BT HEH
F3RP61-2LIY 35 X Y PLC & ¥ = — /L,
IOC(Input Output Controller) & 2.5 _Eif v 27
LR EE LD LT D,

b) 77 vV varY xRl — F (Tektronix
AFG3022B®)), Ethernet £ @ VXI-11 7' & k
ANPITHIE SN D,

c) A FR—F DC 7 /(=Xx7EEEHETT
= 7 BP46201) AR O {HlbgE - & PLC



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

VO Y 2 — B3 — RU A V¥ TR INT
W5,

Timing 13§ 5515 F ¥ = — /L (AR KE % RPN-
1wty, 777y a Y=k —40h
UHEEEDE « ax 7 ZEHBT D,
AHganiE MR 2 1 EJFREB(D1IE MR % 3 B
OHZEFNZFN 1| BTORBINTVDHR, A
AR—F DC 7 v 7 IEHIIAEBRFEMIC 2 BT ORES
NTnb, HlEls 27 AEHEET HHMSEZ D3 O

d)

Z v 7 IZN® =G H % Figure 2 |29, LMINET,

FDNENS ORETH D,

F 7. REEH S 2T 22T B e AR O Baf%R
[X| % Figure 3 (Z7v 9, [DI1 or D3| OfHEIEAS Figure 2
TRLEET7 vy 7 NOWRTH S, £7- [CCRJ 1T J-
PARC 4412 (Central Control Room)® IEH#R T &H

Tlmlng
“module

Control network
(MR-vlan)
D1 or D3 CCR
[rign Function Generator .
PEENT (AFG3022B) 10
L MON
Power Supply Ext Pattern make app.
Pattern | 1 (Amp.)
wavelom > Power Supply Pattern operate app.
(Amp.) i
- - MR tunnel

Figure 3: Wiring layout of the control system.
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Table 1: Selection of PLC I/O modules.

Slot  Category Model Destination

1 CPU F3RP61-2L  Control network(LAN)

2 Din F3YCO08-0C  Amp. control(D-sub25)

3 Dout F3XD32-3F  Amp. control(D-sub25)

4 ADC F3AD08-5R  Amp. Monitor OUT(BNC)
bus F3BU13-0N
power F3PU30-0S
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Table 2: Connection of The D-sub25 Pin Connector.

Pin  In/Out  Purpose Destination

1 ouT State of power F3XD32-3F
2 ouT State of output F3XD32-3F
3 OouT State of over current ~ F3XD32-3F
4 ouT State of soft busy F3XD32-3F
9 GND Ground F3XD32-3F
11 IN Force output OFF F3YC08-0C
12 IN Force output ON F3YC08-0C
18 GND Ground F3YCO08-0C
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Table 3: Record Names for Skew Quadrupole Magnet.

Record name Type Explanation

: STAT:PWR bi Amp. Power

: STAT:OUT bi Amp. Output

: OPE:OUT _ON bo Amp. Output ON

: OPE:OUT _OFF bo Amp. Output OFF

: STAT:0C bi Over Current Normally 0

: STAT:BUSY bi Soft Busy Normally 0

: VAL:Vraw ai Amp. Monitor OUT
scan=0.5s

: VAL:CUR calc CUR=Vraw/100

: SET:PTNOUT longout FuncGen Output
ON=1. OFF=0

: RB:PTNOUT longin FuncGen Readback

: SET:CURRENT waveform  Convert to Waveform

: SET:NSAMPLE ao Normally 2340 (=2.48s
cycle)

: RB:CURRENT waveform  Pattern Readback

: DATA:PTN_TIME  waveform (time:0-6s)
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Figure 4: Control display of BP4620 and AFG3022B.

5. ERARER

AHEH S AT 21X 2012 45 10 H 23 HOAZ T ¢
FRCHIO CRIA &=, 72720, =0 O HiTE
WRHR/EIZ XD ON/OFF R T&E B E 9 W&kl + 5
BERAGVWAR, BHZ2EZOZ2RO T AT MR
DT LIZEEZDDIF 2013 1 HZATH- T,
ZDH% MR OF —HZaff—|ZLa— ROBeE:% LT
Bt LIRO7-DIx 4 H3 A Th o7,

2012 4F 10 A 23 HURBIZE—2L R T 1 TOH
FIF LTV =28 2013 4E 1 A ERsEls THT %
ZEilhot, D% 5 HICHIAEIE)ME RS S E
TR VTV,

& Xk

[1] YEférE— . ”J-PARC Main Ring (Z31F 25 KIREEE
B2 . 9 g, B, 2012 4E 8 AL p.l6-
20

[2] FEEEY fli, “J-PARC Main Ring A % = — UGS
BeA DR, 5 8 BINERR S, S <X 2011 48
H. p.343-345

[3] BB fh, “J-PARC MR 2B 5 A X = —UfHE
Bt & DT BB & LIS OMIE?, 5 9 [FINHEE 7
&, B 201248 A, p.391-393

[4] N.Kamikubota, “J-PARC Control toward Future Reliable
Operation”, ICALEPCS2011(Grenoble, France, October
2011),p.378-381

[5] http://www.aps.anl.gov/epics/

[6] http://www.yokogawa.co.jp/rtos/rtos-index-ja.htm

[7] /bHEENE—, “F3RP61-2L % % —% v k& LizfliAZ
EPICS DBA¥E” | & 5 [FIINEZRTS, BKE. 2009
8 A, p.240-242

[8] http://www2.tek.com/cmswpt/psdetails.lotr?ct=PS
&ci=13567&cs=psu

[9] http://www.vxibus.org/

[10] http://www.nfcorp.co.jp/pro/ps/p-amp/bipolar/bp/

[11] https://www.repic.co.jp/product/module/ats/rpn-1110.html

741 -





