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Abstract

Machine Protection System (MPS) has been constructed to rapidly beam inhibit in abnormal events to minimize the
damage by beam loss because J-PARC is a high-intensity accelerator. However, the existing MPS modules have been
used since the beginning of J-PARC operation, and there is a risk that they may malfunction due to aging. Then, we
started designing and developing the standard MPS module, the E/O conversion module and the signal integration module.
And at present, some MPS modules for Linac and RCS have been updated with the new modules. On the other hand,
existing MPS module for beam loss monitor (BLM MPS module) cannot be shared with standard MPS module because
it has the comparator function. Therefore, it was developed as the comparator module, separating the comparator function
from the MPS module. This comparator module will be combined with the standard MPS module to replace the existing
BLM MPS module. This paper describes the development status of the comparator module at J-PARC Linac and the plan

to update the BLM MPS module.
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Figure 1: Direction to update the BLM MPS module.
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Table 1: Basic Specifications of Comparator Module

Dimensions Single-width NIM module

Input BLM signal: 4ch,

Set signal for threshold: 4 Ch.

Output Monitor of BLM signal: 4 Ch.
Monitor of set signal for threshold: 4 Ch.

MPS signal: 4 Ch. for each BLM signal Ch.
differential signal, RS485)

Connectors ilnput: BNC 4 Ch. for BLM signal
Push-in type 4 Ch. for threshold
Output: BNC 4 Ch. x 2 = 8 Ch. for monitor

Push-in type 4 Ch. for MPS signal

Function Input BLM signal is compared with the threshold
signal, and the MPS signal is output when the

BLM signal exceeds the threshold signal.

MPS signal is output within 30 ns after the
threshold signal is exceeded.

MPS signal is output for 1 ms when the
irregularity is detected.
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Figure 2: Appearance of
comparator module.

Figure 3: Delay time measurement of comparator module.
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Figure 4: Configured system with a comparator module
and a new MPS standard module.
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Voltage (SET) f.000 | seT| f.000 | 411500 ser| f.5e0 | ser|
HPS HODType: Voltage (RB ) 1.000 1.500 1.500
L Voltage (HON) 1,003 1.003 1.503 1.503
n . Ch.1 Fault none none 4 mﬁ»\e4
TYPE Reload Ch.2 Fault none o nond'
Ch.3 Fault rone none
SELELT . Ch.4 Fault none none 1 5?'“', Error
, L=y
| PLcunon Faue for comparator module | !
]
PC  Su 1 !
[ [ PLoshon Reset L} 1
! !
: i
! 1
1
Ch.3 and Ch.4: Threshold = 1.5V
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Figure 5: Operation interface for a comparator module and
a new MPS standard module.
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Example of the alarming status of the existing MPS module for BLM (operation lo;

LI_KLYG:MPS:STAT:SL1_ILK
LI_KLYG:MPS:STAT:SL1_ILK
LI_KLYG:MPS:STAT:SL1_ILK
LI_KLYG:MPS:STAT:SL1_ILK

2024-05-20 05:29:16.666834 240
2024-05-20 05:29:26.732212 255
2024-05-25 19:26:16.688156 240
2024-05-25 19:26:24.235649 255
LI_KLYG:MPS:STAT:SL1_ILK 2024-05-27 16:23:56.390814 240
LLKLYG:MPS:STAT:SLLILK 2024-05-27 16:24:04.945997 255

Example of the alarming state of the new MPS module (EPICS record

Figure 6: Operation interface for a comparator module and
a new MPS standard module.
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