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Abstract

In J-PARC MR, there is an MPS system to stop the beam operation automatically. Ordinary MPS accepts interlock
signals by hard-wire. But, “Soft-MPS” can replace some wirings by monitoring several EPICS records as to interlock
signals. In the Soft-MPS, one PLC monitors the status of multiple EPICS records via Ethernet, and outputs the generated
(not software) signals to the MPS unit as one of the interlock signals. There are two main reasons for introduction Soft-
MPS. (1) For quick integration into MPS. In this case, it is regarded as a temporary signal and switched to the hard wire
as soon as the equipment is ready. (2) To use accelerator parameters that cannot be provided by hard-wire. For example,
MR operation mode and beam bunch information. Soft-MPS started operation in the spring of 2018, and now nine Soft-
MPS are in operation. It is expected that many Soft-MPS signals will be requested in the future, but it is necessary to
discuss the policies for install a new Soft-MPS.
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Figure 1: PLC-IOC and MPS unit photos.
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Figure 2: Soft-MPS flow image.
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Figure 3: A general RS-FF circuit with R’.

## RS flip-flop

# 1st NOR circuit (reset side)

record(calc,"$(unit): SOFTMPS_S$(conti): CALC:S(name) RESET N'"){
field(INPA,"$(unit):SOFTMPS_S$(conti):OPE:$(name) RESET raw CP")
field(INPB,"$(unit): SOFTMPS_$(conti): CALC:$(name) SET_N CP")
field(CALC,"A||!B")

H

# 2nd NOR circuit (set side)

record(calc,"$(unit):SOFTMPS_$(conti): CALC:$(name) SET N'"){
field(INPA,""$(unit):SOFTMPS_S(conti):OPE:$(name) SET CP")
field(INPB,"$(unit): SOFTMPS_$(conti): CALC:$(name) RESET N CP")
field(CALC,"A||'B")

H

# Latched output using RS-FF status

record(calc,"$(unit): SOFTMPS_S$(conti): CALC:S(name)"){
field(INPA,"S(unit): SOFTMPS_S(conti):CALC:$(name) SET N CP")
field(CALC,"A")

H

# Internal reset input for avoidance forbidden state

record(calc,"$(unit): SOFTMPS_S(conti):OPE:$(name) RESET raw'){
field(DESC," Process only internal')
field(INPA,"S(unit): SOFTMPS_S(conti):OPE:$(name) SET CP")
field(INPB,"$(unit): SOFTMPS_$(conti):OPE:$(name) RESET CP")
field(CALC,"!A&&B")

Figure 4: The RS-FF programs in EPICS databases.
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Table 1: Truth Table of RS-FF Circuit with R’

S R R’ Q(state)

0 e

0 1 1 o0UEYh
1 0 0 1(kyH
1 1 0 Zk
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EPICS PV list in Soft-MPS

<SoftMPS-C>

MRMPS:SOFTMPS_C:STAT:3DS_HOUT bi
MRMPS:SOFTMPS_C:STAT:3DS_VUP bi
MRMPS:SOFTMPS_C:STAT:3DS_HIN bi
MRMPS:SOFTMPS_C:STAT:INJMRPM bi
MRMPS:SOFTMPS_C:STAT:SXMRPM_082 bi
MRMPS:SOFTMPS_C:STAT:SXMRPM_083 bi
MRMPS:SOFTMPS_C:STAT:EXTM bi

MRMPS:SOFTMPS_C:CALC:BMONTGT
MRMPS:SOFTMPS_C:ILK:BMONTGT
=> MRMPS:SOFTMPS_C:ILK:OUTPUT

calcout
bo (Beam permission)
bo => MPS unit

<SoftMPS-S>
MRMPS:SOFTMPS_S:CALC:INJMRPM
MRMPS:SOFTMPS_S:ILK:INJMRPM
MRMPS:SOFTMPS_S:CALC:B15D_VOLT
MRMPS:SOFTMPS_S:ILK:B15D_VOLT
=> MRMPS:SOFTMPS_S:ILK:OUTPUT

calcout

bo (Beam permission)
calcout

bo (Beam stop)

bo => MPS unit

Figure 5: Soft-MPS EPICS PV list.
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Figure 6: MR MPS status with Soft-MPS.
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Figure 7: B15D status and MR MPS status.
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