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Abstract

Stepper motors are used for mechanical drive in collimators and wire scanner monitors of J-PARC accelerators. Many
of these drive unit hardware have been used since the beginning of J-PARC construction, and it is necessary to take
measures against aging deterioration. Therefore, we started updating the motor and control system from around 2017.
However, when the stepper motor was updated to the current product in the RCS HO collimator, a malfunction occurred.
This is because the drive unit control system cannot correctly recognize the state of the LS (limit switch) due to the noise
generated by the motor driver, which hinders the operation. When the noise generated from the old and new stepper
motors was measured in a simple test environment for confirmation, it was found that the current product was clearly
larger. As a countermeasure, when the wiring of the stepper motor, which was bundled in a single multi-core cable, was
separated into separate cables for the power system and LS signal system, the noise level was reduced to about 1/10 and
normal operation was restored. [ was able to. In this case, we report on noise countermeasures for the RCS HO collimator
drive unit.
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Figure 1: Configuration of RCS HO beam collimator drive
control system.

Y A— 577 7 BN T BT L — X E ATy
v eI ER S SANMOTION % AL C
Wb, L E ﬂ%&)ﬁ%ﬂ f#1121% PLC (Programmable Logic
Controller, ﬁﬂﬂ%@ FA-M3) ZfE L CW\5, Fiz.,
KM FTBDERPH O U2 IE LS NEREII WD, &5
{2, RCS HO =1 A— &,%E@wm%@kbf\ U Mg
R AL E IR 8 7 OV AZ BRI W3 H LR RF 27 L —%
% ON (T HBREN S (EEERE DT — 2 R T 438 PLC [#]
e JV)iMrﬂb SRESHNTVWA[L,2], £7-. Fig. 2 12 LS
15510 (Dlﬁlﬁkl%ra“ LS 1T b #:50 CEFREEA, #
TE#B'ﬁ)TE%D 15 B I BEE RS IEFEE N 2 T 7= DD |
UL —® a $#,5 THESH PLC (fiEROHEY 22—/
FREIN TV,

-529 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

PASJ2022 WEP010

(,urrent Probe
Measuring pomt

LS Multicore cable PLC
—olo Cable ] —
N.C. * & "—/ N.O. jv.
A
7J/'7 24v 717 2av
Figure 2: Schematic of the LS circuit.
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Figure 3: Noise spectrum on the test bench.
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Figure 4: Current waveform when the limit switch is
actuated (contact open) during the motor is excited.
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Figure 5: Current waveform when the limit switch is
actuated (contact open) during the motor is excited; after
the cable is separated.
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Figure 6: Noise spectrum.
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