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Operation Status of J-PARC MR Machine Protection System and Future Plan
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Abstract

The J-PARC MR's Machine Protection System (MR-MPS) was introduced from the start of beam operation in 2008. Since then, MR-MPS
has contributed to the improvement of safety including stable operation of the accelerator and the experiment facilities. The present MR-
MPS needs to be reviewed from the aspects such as increase of connected Component, addition of power distribution building, flexible
beam abort processing, module uniqueness, service life etc.
In this poster, we show the performance of MR-MPS and show future consideration of upgrade.

J-PARC MR-MPS

e Hadron experimenta_l Facility

T e ]

| Central

Eontrol Bu i1di ng
(CCB)

g

Beam Abort e

o |

"Main Ring

(MR)

MR-MPS operation status

MR-MPS Display

Neutrino
exper imental
Facility

(NU)

4% 17/04/15 11:57:44 Rin 74

MR MPS
Summary

e . MR Inhibit = |PH350BTLlosso MR Loss0
5555555555 MR Loss1
} @ MRAborted | et vac MR VAC

350BT ‘ SX-Abort ‘ PPS | [l350BTSeerz [N Comp ki llars | llSX Bumpl
® vic @ririsk |Bfssoemeues  Mwkcertoc floos | lsx Bumpe
\\\\\\\\ QFT SX Bump3 TrimS 048
‘ BLM ‘ by MR 3508 Unreq. [0 INJ Bump2 et || j[llsxBumpa [l Trims 055
@ UnReg. Beam ®ono0 | Eweums SFA rRsx1 [l Tims 062
SDA rRsxz  jllTims 069
3 MPS Masked MPS Mask Mode N T pole )
SkewQ 001 RQ
B S Avort sk peee ||t e
ON OFF ResetAl | | o | Wlocasetves WocToss
" | WFuorinert MINCT Fan " |
MR BLM
\\\\\\
QFT1 a1
QDT2 92
QFT2 93
QDT3 94
QFT3 95
QDT4 96
QFT4 97
QDTS 98
FC 99
100
101
102
103
104
o5
105 -
107 -
08

QQQQQQQ

—

' COWMRE < TRE WY - ]
“. MPS l# MPS MPS MPS MPS “ﬂnqru_. a-mps

® OPT | & OPT| & OPT| @9 OPT & OPT| 4 OLC

MR-MPS Unit
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« CPU board
»FPGA: ALTERA Cyclone V
»CPU: ARMv7
»Memory: 1GB

« Contact signal input board

lonSource Stopped D1 D2 D3
M

sssssss

sssssssssssssssssssssssssss M
aaaaaaaaaaaaaaaaaaaaaaaaaaa M
MainP5 Bstop1 | | @l MR VAC MainPS Bstop1 M
MainP5 Bstop?2 MainPS Bstop2 M
D1 D2 D3 | | Wrusesend -PS Wl INISMT gl Steering ESST Steering FX SM1, 2
eeeeeeeee -Corr INJ SM2 BM3 ESS2 BME BM1
350BT-PS1 INJ KM BM4 SX SM1 BM& BM2
@ vac @ vac @ vac NU | |l 35087 -ps2 NI kM2 o || [llsxsm2 QFN FX SM32, 33 QFX
a BLM . BLM a BLM HD | | M 350BT -PS3 Ml INJKM3 QFR SX SM31, 32 QDN FX KM QDX
350BT-Steer1 [l INJ KM4 QDR SX SM33, 34 FX KM2
350BT-Steer2 INJ Comp. KM QFs FX KM3
FX KM4
FX KM5 TrimQ 154
FX Kicker-TDC TrimQ 155
FX SM Ptn. Fault TrimQ 156

at 17/04/15

AAAAAA

\\\\\\\\\\\\

7

128

129

130

131

132

133

134

135

136

137

138

139

140
21 .
122 .
123 .
(= [ AEC ||

« Optical signal input board(ST connecter)

« TTL signal input board

« Optical transceiver board(SC connecter)

 Power supply

MPS Output Signal Mask
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« Beam operation stop process
. All stop

> J-PARC all accelerator beam operation stop
« MR inhibit
» MR only beam operation stop
« Beam abort process

« Abort
> Scheduled (P4) timing beam abort

« Extra abort
e msec Abort
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» Immediately (perform in about millisecond) beam abort
» After 2017 summer shutdown, system deployment for FX operation
» After 2019 summer shutdown, system deployment for SX operation

« SX Abort

» Slow Extraction component stop
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MR Operation Mode
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« Mask the MPS signal according to operation mode
»some components are not used depending on the operation mode

« MPS CPU boards get operation mode using EPICS
« Change the mask according to the config file

« Abort mode

» FX operation, SX operation: beam destination is MR Abort Dump

« NU mode
» FX operation: beam destination is NU target

« HD mode
» SX operation: beam destination is HD target

« Continuance mode

» MR is Continuous operation: beam destination is anywhere
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MR-MPS Future Plan
Adding New Function

e Currently, record component states
every 1 msec using EPICS

»We cannot know the order of alerts

Component that happened MIPS

Component A

Component B Component C

e Future plan, record component states
every 1.5 usec using CPU (MPS unit)

« Recording is reset every 10 sec

e Recording is asynchronous with the
MR operation cycle, so it is necessary
to synchronize with the program

| « Adjust to MR operation cycle using
software

Improve Noise Resistance

Present Layout
/P.5. bide. N\

Future Plan
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Development of New MPS

e Current MPS problems
« MPS Unit update is necessary for 10 years from the start of operation
« Impossible to reproduce the backplane

 Increase MPS signal
» Currently it is possible to output 4 types of 8 channel signals
» b types of MPS signals are already required

* There are no problems if 4 types can be used in one operation mode
» However, work is required when changing the operation mode

» There is a possibility that MPS signal further increases

« Selection of backplane

e The current MPS unit was developed in-house
« Advantages are cost saving
« Disadvantages become difficult to reproduce over the years

« uTCA

« Long-term productivity can be expected

« Design
« Management of MPS signal using FPGA
« Stability improvement by limiting to simple signal processing
« Increase MPS signal output from 8 channels to 16 channels
» [ree structure to consolidate in D3 power distribution building
« Monitoring MPS alert status using network

e First phase
« Make the same function as present using u TCA
 Trial operation of the new MPS unit in one power distribution bldg.

« Second phase
« Replace all MPS units

e Third phase...
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