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Abstract

A new control system for magnet power supplies has been developed for the new primary beam line in Hadron
Experimental Facility at J-PARC. The new system is comprised of programmable logic controllers for logic signals,
multi-channel scanners to measure output DC voltage and current, and digital-to-analog converters for analog signals to
control output DC current of the power supplies. All signals can be remotely controlled via Ethernet in the framework on
Experimental Physics and Industrial Control System (EPICS). In the present article, hardware and software configurations
of the new control system and future plans are reported in detail.
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Figure 1: Schematic drawing of the beam lines in Hadron
Experimental Facility.
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Figure 2: Schematic drawing of the current control system
for magnet power supplies with GP-IB and customized
controller (PSCXS).
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Figure 3: Schematic drawing of the new control system for
the magnet power supplies in B-line.
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Figure 4: Schematic drawing of the new control system for
the magnet power supplies in B-line. Red solid lines are
the D.C. power cables for the magnets, and black solid
lines are signal cables.
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Figure 5: Photos of the new control system for B-line
magnet power supplies.
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Table 1: List of I/O Signals for Magnet Control System

Power line

Magnet ACI100V
ILC
Signals

(14, 15) DI

Power line when DC-ON

Magnet Ready

Temperature Ready

Water pressure Ready

Al DC current (0-10V)

Analog signals

an DC voltage (0-10V)

AO DC control (0-10V)

Reset

DC-ON

DO
DC-OFF

Polarity change

Digital signals
(2)

Polarity

DC Over current

P.S. Fault

DI Water leak

Remote / Local

P.S. Ready

DC-ON

Magnet Ready
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Figure 6: Diagram of transitions of states to control magnet
power supplies with EPICS Sequencer.

o G O B Help Tool |
MAGNET STATUS [hadron-B|

name  setd  min max  cset  dac  cmon vmon pol ON Ready Remote time
SM1 1453.0 0.0 1530.0 1453.0 1453.0 14544 817 + Ready Remote 2021-06-01 17:58:00
SM2 3846.0 0.0 4040.0 3846.0 3846.0 3839.3 61.8 + Ready Remote 2021-06-01 17:58:00
SM3 4129.0 0.0 4340.0 4129.0 4129.0 4108.1 100.1 + Ready Remote 2021-06-01 17:58:00
q23 528.0 0.0 560.0 528.0 528.0 528.1 26.3 + Ready Remote 2021-06-01 17:58:00
v2l 457.0 -500.0 500.0 457.0 457.0 457.1 18.7 + Ready Remote 2021-06-01 17:58:00
q24 276.0 0.0 300.0 276.0 276.0 276.2 17.4 + Ready Remote 2021-06-01 17:58:00
h22 1301.0 0.0 1400.0 1301.0 1301.0 1301.3 109.2 + Ready Remote 2021-06-01 17:58:00
q25 790.0 0.0 900.0 790.0 790.0 790.0 333 + Ready Remote 2021-06-01 17:58:00
q26 1062.0 0.0 1300.0 1062.0 1062.0 1062.2 441 + Ready Remote 2021-06-01 17:58:00
v23 2225.0 0.0 2300.0 2225.0 2225.0 2224.4 95.7 + Ready Remote 2021-06-01 17:58:00
h24 1359.0 0.0 1500.0 1359.0 1359.0 1358.7 1048 + Ready Remote 2021-06-01 17:58:00
q27 1105.0 0.0 1200.0 1105.0 1105.0 1106.8 479 + Ready Remote 2021-06-01 17:58:00
q28 792.0 0.0 900.0 792.0 792.0 792.2 33.0 + Ready Remote 2021-06-01 17:58:00

h25-27 2245.0 0.0 2450.0 2245.0 2245.0 2253.1 1434 + Ready Remote 2021-06-01 17:58:00
q2A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 + OFF Ready Remote 2021-06-01 17:58:00
q2B 0.0 0.0 0.0 0.0 0.0 -0.0 -0.0 + OFF Ready Remote 2021-06-01 17:58:00

h28 2246.0 0.0 2400.0 2246.0 2246.0 22433 933 + Ready Remote 2021-06-01 17:58:00
h29 2249.0 0.0 2400.0 2249.0 2249.0 22485 1011 + Ready Remote 2021-06-01 17:58:00
q2c 2140 00 3000 2140 2140 2142 B85 + ON Ready Remote 2021-06-01 17:58:00
h2A 15420 00 17000 1542.0 1542.0 15428 103.5 + O\ Ready Remote 2021-06-01 17:58:00
hzs 909.0 -1300.0 1300.0 909.0 909.0 909.6 539 + Ready Remote 2021-06-01 17:58:00
q2E 926.0 0.0 1000.0 926.0 926.0 926.2 589 + Ready Remote 2021-06-01 17:58:00
v2c 54.0 -180.0 180.0 54.0 54.0 54.2 85 + Ready Remote 2021-06-01 17:58:00
Q2F 11360 0.0 12000 11360 11360 11365  79.7 + O Ready Remote 2021-06-01 17:58:00
™ 0.0 24500 2450.0 0.0 oofEE] 12 + OFF Ready Remote 2021-06-01 17:58:00
Last Loaded file is: # 52,  Date: 2021-05-29
Comment: Bint=5E+9, x=+20mm, FM=0, q2C-214
OFF

Figure 7: Graphical User Interface for the magnet power
supplies in B-line.
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