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Abstract

The Personnel Protection System (PPS) for Linier IFMIF Prototype Accelerator (LIPAc) manages the entering/leaving
to/from the accelerator vault to protect the personnel against the radiation. On the other hand, the amount of D+ beam
current from Injector has to be managed according to the government license. Then, in the LIPAc injector commissioning
phase, PPS also manages the amount of D+ beam current by the measurement of D+ beam output time. Then, to measure
and manage the D+ beam output time, Pulse Duty Management System (PDMS) was designed and developed as the PPS
subsystem. And, the performance of PDMS was tested at the Injector commissioning with H+ beam. From the result of
test, it is confirmed that the developed PDMS has the enough performance for safety to measure and manage the D+ beam

output time.

The outline of PDMS, the result of performance test and the development status is presented in details.
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Table 1: Operation Parameter for Injector Commissioning
with D+ Beam

Limited
Operation Beam Energy & Dut Operation
mode Current Y Time per 3
months
Pul 100 keV 1% 2.4 hours
ulse eV, o
250 mA (fixed)" 10%  16.0 hour
CwW 100 %  40.0 hour

*: government licensed condition
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Figure 2: Relation between beam and timing signal (CW
mode).

PASJ2015 WEP100

“BAIUTEFOR e — AR & LCEE
W32 L L, £, CW E— FIZBWTIEL,
AAI 7= MEEEFERBRICE—LRHTEN
5 Z &6, (1) PPS beam permit & (3) ECR RF ON @
AND IRFEDSER U L > TV D HE 2, B — A e
EtTBrZLELE,

2.3 Pulse Duty FBLL 25 4 (PDMS) DAL

LIPAc fillf#1:2® PPS (Personnel Protection System)
%, MEEZREA~DO NB O AR 2B U TR #72
EOERINTD NBERET HHRE. KO, JiE
B — LGEEREE O TR IR B i FERE 2 © o
HERAT A THDH[3], > T, PDMS [T AH#
OEIEHO—EEEEZH S Z &6, PPS OY 7
VAT ANELUTCEE BRI L L E LT, PPS IR
N—=RIA VY CEFERZL, FL_HIELOV AT
IHERET D EE ARG ELTND I LD,
PDMS & [EEEDHERL & L7=, PDMS DOFERET 1~ 7
(Function Block Diagram) % Figure 3 |Z7~"79,

PDMS (% GSC (Gate Signal Counter) & PLC-D
(PLC Duty) »HfEfsTH Y, s “HEHik
(AR, BR) &hTW5b, GSC T AHZEDZ A 2
YI7ES REF— MEH) OMEAFHIT 5, 4 3
VIIEEDMWIL, AA I TV AT A ER CERES
w27 (12MHz) % FWC FPGA 2L VW EHAIL T
%, —J . PLC-D [T AHZRNIEHIKAE (PPS beam
permit & ECR RF ON ¢ AND JRBE) 7% ¥l L. &
HRRBEICB W CTIE GSC AFHAI L 7= v > MEZ RS
T5, ZHUTEYD, 22 @ Pulse F— FOEFHHz Y >
U RBT D, £, CW E— RIZBWTiX PLC-D
X GSC DA 7> METIE72 <. PPS beam permit &
RF ECR ON IRFETH HKffH] 2 PLC-D ONE 7 1 v
I CEe— LD & L CEHIT 2, T oz
F— FIZBWTH, PLC-D & B — & H IR AS IR
flEZ#x 2555121, Permit Cancel 125 % PPS @
PLC |Z3%{2% %, PPS PLC (% Permit Cancel 18 5318
%, EHICARZROEELFFA{E S (PPS beam permit)
Ry AL, ARSRITESHIZELSS,

3. E—LHABRE A/ FILET « LA AIE

E— AR BBV T, R AN E /N
W ORI DT HEIRERDH D, —H T, Alfss
ORI PLC B fEH SN TV A7), £D
RERY = AL TR, (1) “FEBEOE— A
HABHAREER]” & “PPS b — A1 &7z & %k
+ %R (ECRRFONE5%2(E) ~ BXLUVQ) “PPS
MNE—AMMEIEES 1Y) (PPS beam permit @ Cancel)
%7 & “EERICE—AMEIE SN DR 2BV T,
FIEIRE RBIEN A U D ATREME NS E TE 2200,
ZZ T, BA%E L7- PDMS ZFHI AR, AFHgEso H+
B — ATEER IS B W CRIERF R ORI E 21T - 72,

IZ2DWTIE, 2.2 OEGERER (Figure 1 B3I
Figure2) IZBWTH L THY . PPS R E—AHT
Btk 2385k L 7-FF % (PDMS Beam ON {5728 1—0
\Z72%) & 0K 240msec BIIC ASZSN D B — A0 H
NENTNWDZ ENgD, BEENEZAT > 128G

- 757 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan

August 5-7, 2015, Tsuruga, Japan
PASJ2015 WEP100

(2) Timing Signal MPS FSBBI|
(RF gate signal) [
Timing System \ RF Gate
Alert AND q

Injector
PPS beam permit

ECR RF ON Status (to PPS)

(1) PPS beam permit (3) ECR RF ON (from Injector)

Pre-Warning Timing Signal [7]
PPS(PLC-A) — PPS(PLC-D(A)) — GSC (FPGA-A) - -
< Cycle:100ms > @
b Clock
Eramn ON Generator
T - I Duty Management AND

Hold Gate /|Rea te

ermit

) AND
Py
; Cancel
| Beam Permit OR

Clock

o
<|m

Coginte Vajue (MSB 16bit)

AT

ACX QLK -

128ps/digit

Up-Counter (26bit)

0.125p5/digit

Select
Inhibit AT : Differential counter value during 100ms
Duty Pulse : AT=Increased Counter Value

Duty CW

PPS
Console

~| DutySelect(Dt) (1% / 10% / CW)
’ Particle (H+/D+) Set

: AT=100ms constant <782 (128us) >

1 Limit Time Management
Pre-Alarm

Hold

Tc
T <Tc Te=Z AT

i Reset (Tc=0)
Mode Q-\\
Puse/cw) N o e

D+ Beam Limit Time
(T

Limit Time

Figure 3: Functional block diagram for integrated time of D+ beam.
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Figure 6: Result of PDMS performance test (CW mode).
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