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Abstract

A new PLC-based beam-charge interlock system has been developed for radiation safety at the KEKB injector linac.
This system restricts a prescribed amount of integrated beam charges passing through at several locations along the
linac for machine protection, and it also monitors the amount of integrated beam charges injecting to four different
storage rings (KEKB €" & € storage rings, PF, PF-AR) at the linac beam switchyard. The beam charges delivered from
an electron gun are measured with the PLC-based beam-charge interlock system. This system comprises wall-current
monitors, beam-charge integration circuits, and a PLC-based control system. This system generates and sends beam
abort signals directly to another radiation safety control system with hard-wire cables when the amount of the
integrated beam charges is beyond the prescribed threshold level. This system began operating on March 27, 2008. This
report is we have done the improvement that reliability and the operativeness of the PL C-based beam-charge interlock
system.

PLCIZ & AKEKBAK 2R DR LE 2D T D
E— AEHA VA —a v VAT AI

Y= XV R AT M2 EBR, E—LAT
4D —=LEIEEITY., T XTOBCIX

1. [FL®HIC
KEKB A S 28 Tld /L 2 EER T X 528 O fts

(PF. PF-AR) .}, 2B DKEKBY 7 (¥, BE
TV 7)) ~OREERGEAS OHEZ L TWD, £
DO, BB EEA v B —a vy IV AT Mk
R DIZTHMEND D, M2 EEE T
KEKBASZ#IZxt 95, —EREH O B — A E AR
BABELTWS, Z0EH, KEKBASHDOK T
A EZBBTHTXTOE— LB M E LI
W BEHRL, ©—AEAHIREEZ B0 K 9 ICH#
T AMENDH D, Fim, E—LEMELO, MNE
A5 2 2k 0, KEKBASER TOAM
O — AR EMEOEMZ T Z & 2Bl
LTW5, 2O A7 AF200843H270 X v &
ZBME LT, EHETICYV AT LADOEEMEKL N, #
EMEZR ESEHUEEZ L CE O THRET D,

2. E—LERMAA—OY I RT LA

PLCIC LA E—LEHMA v X —1 v 7 AT A
(M X 1) TIEHARIKRTA RO, FREASO
T2ODOE—AAAL v T ¥ — NIIHE LIZBEERET=
2 (WCM)D & D B — N EEAE 75 % B — L FE L & Aaf il
REY 2—BCHITHERR L TWND, ZOFY 2—
JNIK T A o TO—ERFMOE—LEBRMEOHEE %
179 &[RRI R 2 TE D iz B — LB
FRE D ICHE 2TV, B 2Ha81E A — KU A

! E-mail: eiichi.kadokura@kek.jp

PLC(Programmable Logic Controller) 12 & v & # %
T>TW5b, PLCIZEY = — Lkt b B — LB
HIREOHREKR N, BV a2 — A bEEEMESY 1
Mg IcHAH LTS, PLCIZABCI bt/ L
7o B — AFEEL B R OY, Shotiz Juic kb, W,
H, BF—%%1E5, £7=. BUEOR K OHEE £ —
LFEREAE DS B — LA ] R O % 2 55 L,
AL S AT 2T BT, 80%E B A T-HAIC
G2 H L ERTE— A EORIE AT,

WCM RO_01

WCM 22_44
A

WCM LINAC

Safety PLC

;Mam Control :BCR P:FfAR

i 32pits 32bits

ZODIDODIDODI

Linac Control Network (Ethernet)



K1 : E—AEfA ¥ —8ay 7 AT AMERK

]-sectimetick] ]
Threshold level sseseacsescccanaaflarararsrsransnsrasasasnsasassflarnrnsnannns

Integrated
charge data

' )
1-sec-duration 100 ms
abort request L LI

lh

= =

1-hour time tick I
-[.|1|'ef"|10[d le\.-el B

Inte grated
charge data
I-hour-duration
abort request

) y 100 ms
Abort request line LT

It
u
e T
o

X 2 : BCID ' — LEMifESY & Abort(E 5

3. E—LBEEMRHRES 21—

BCIHIWCMMN L DET - BT E— A « N F
(& K50Hz, E2ns) 5% %%, £ L CE— A5
FEHICEY, B MU H—21EY, E—2KtE
17729, ZHICEVINBE —L 50— MEE72 L TH)
ETHDTYAT AE T L, BetErim b
EHTWVWA, NEBICIZCPU & HEEH A2 E . 2msfifg
TE—LEMEFEZADES L, IWHOAF % 1R
- AAEMEE L, e b & ICKE e — A5
HEMEDH LTV, i K500HZE T — LB
G252 ENARETE D, £z, [FKFIZPLC
KV FERNZE Y SN LD, KO E— AE M
iR & & DI 21TV, B — AFEREM & B — A
B HIREA B X 72 & &, AbortlE 523, Bk
N, FERRFE A O B AG I IE R 2B J OVEERS ©— Al
a7 Vv —Ic L CHAEZKBT 5, FAbort
15 7513100msiE > /v A5 5 H L. IR O AbortfE 7
TR DIERFD RS E T LULES (/N500msiE)
LT D, AbortiE 57 4 iE—2D7 ., 15

IR KB RO, R AbortfE S & KB L T D,

* 7=~ NECPU O B4 i & Abort{E 512 200mslig @ 21
AfEEEHT., (B ¥2)

4. PLCHIfE
4.1 PLCOH#ERY

PLCO# kX Main J2 (8, Sub PLC> 5 Ak |
Main PLCIZ Bk & 7443+ CTSub PLCIZ B D AT
bHbH, ZIHTBCl 6% &EE T 5, Main PLCDO
R 25T 1 EFABuUSTYpe2(10Mbps) THEfE L TU 5,
MIER TL3KMIZE L5, Main PLCOBIEERIC
ONT 4 L—« XA ~—% AN, EEERFEL A
AN 12 R 9 5, Mank ', Sub PLCIH ™
F—HBEEIIEFEO_T RIS EERA L2720,
128hitsW > > U 7 VERE TIT> T\ 5, BC
\ZIZPLCO T ¥ % v A J132bits CHEfE L, 1815

% EIFCuWb, PLC CPUILA (F3SP66-4S) % fifi
AL, Xy F 74 VE—%#T THED B
FED BB AIREIC LTV D, BERICHY v F 3%
L (TP : 5 ¥ % )L GP-3500) #% PLC &
RSA22(115Kbps) CHEfe L. EALHIEI R » T — 2
ZBET, BIEFREICLCWA, 72, iz, #
HHTPEZHE L, BOAREEINTWNDHIEL D
Xy MU —ZICEERTAUX, B TOBCIFHE G
FHEIZ L TCWD, T XTDOBCIKL, PLCOEFIC
UPSZ AL, BRERFHE LRI HIZ LTV 5D,
PLCK TN, TRIZHIEIA Ry NV —27 LR VT
roXx T a— R, VT NOBEERSITITRZ
Do

42PLC, TPV 7 b

PLCY 7 MiZ

1 B R GREE v FRagx b 5y, 1HL
Bl ERFIC T X TOBCHZK L, Bl v b 21T
9,

2. Vb ICRD R OY, IRRfA] B — A Fl B EE A7 & & Shot
Ba it - TV 5,

3. B —AEAHIR R, RIEREZEOMT TR
HEZETIRD,

4. Wi B — AR B &2 T,
F =2 OEHE AT 5, Shot¥rt A U,
FHE1)

5. Fb. WM & — 2R B e il BRAE (2 % 3 5 BE AR
177095, (B HHE2)

WEfE], H. .,
(=M

PLCIZAT 3 FE |2 JH 30 AL - BmsiZ L, AL EHE
BFlagn@i sk & Lae< L, DI 7Y 7
A LE2B0USIZREE L, gtArirdr I A% S L
TW5b, ZHIZEV1AF ¥ % A LA51MsSIT7e
2o

BE1:TPICX 2%, B, B, @D
v — AR A Al i & ShotE DFE A



TPONRRIVIIAA >, TT7—LERE, ©—LE
WiIRA o —%, FL v R, BE—NERHIR

=) =g

BRE. SBCIHEME RN LARD,

5. T—4EfE
51PLCLBCIDHE(E

PLC & BCIOi@{E IZWordT — # O}, Bit5F —#
NHY ., Wordm—F 13Ny Fyr=—27 FRIZ LT
W5, ZZEVEEIRAEZES LTS,

BCIDEZDOX AT I v I LU UNRWTZD
WEFELDR, T _XTCOEMET —X i&.é&%o
T TATHo TV A,

Main PLC Input 32 bits Input 96 bits
Output 96 bits Output 32 bits

U
CH1 CH2
1.1Km 4 ¢ 100m 0.8¢

FA RS CPU SV(F3SVH64) (DTVX-H256)  (F3SVH64) SV CPUDO DI

Sub PLC

43 : Main PLC & Sub PL CFH] D445t X
5.2 Main PLC & Sub PLCOj#fE

Main PLC & Sub PLC & il f5 1XBity U 7 /ViE(E &
1772 > TW5, Mank ’Sub PLCOEIZNKE®D
PR
2 NF7 AT 7=y MNDTVX-H256) % & &, ]
ICNKED 2 =5 4 VA V H —T = — A
(F3SVH64-
Z1)FENTWD, (B K3)

Ingust 96 bits
Bt
= 1201
1202
£ sl 1208
1204 C
1205 Set clock
[aod-221 Oala‘ b
1 Z25=330
1228 Set f d_"'r:“r
1230 Set_Hour i HER il
1231 Rand WFA
1232 Bl Howar f9]F8 {l
oH2
put 32 bits
bit
1201
1200
1200
1204
1206 I
1 206=221 [T
1225-228
1226 Set b Ei' Fih
1 230 Hour BT HIER 8
123 Pead 8 EA
123; Resd Hour@|ER

#1

: Main PLC¢ Sub PLC ¢ @Bit5T — %

T—H N7 AT =y MNICHL)H DInput
Bit: U T AT —2 A& UNTEHL, CHAI/RNT
>V Z8#a LOutput Bit> ) 7 LT — X &, &
7.
WU & 5IZCH22: 5 Dlnput Bitv' U 7 V7 — & %
CH1/ZOutput Bit> V) 7 /L5 —4% Z H4, Man PLC
1% 1Input96 4., Output325 MBIt U 7 /Li#1E 2170,
X xHZSub PLCHIAS Input32:5, Output96:5 & 72 5,
Sub PLCX ¥ 1B IZPF-ARDFD K Y, FEfE] B — A
EHA BN & & Shotdk T — & AMain PLCIZEHM T
<5, (B £1)FE7=. Main PLC) 5 [ZPF-ARD
BCliZktLTZ @M/)7wﬁﬁ%@bfﬁw

BEKON, BCIOHLE LA A[fed Lz, Bk
R IX41msTH 5,

6.$ﬁ9UE

BB 2l D 2 D3 27 NMIEAH L TR

AR & D #D%ﬁf B 27 A2 L CfEdEME
B, MERIRWS AT AT AMERD D,
BITEE COERRCIXMEICEIEL TV D, Zan
%%mLﬁmg% WZPES BN S DG IXEEDZ
EMEEX TV AT LAOEEET HNEND D,

& Xk

[1] T.Suwada, et al., Procs. The 31th Linear Accelerator
Meeting in Japan, 2006, p. 789.

[2] T.Suwada, et al., Procs. The 32th Linear Accelerator
Meeting in Japan, 2007, p. 850.

[3] E.Kadokura, et al., Procs. The 32th Linear Accelerator
Meeting in Japan, 2007, p.357

[4] T.Suwada, et al., Rev.Sci.Instrum. 79,023302 (2008) .

[5] T.Suwada, et al., this meeting.



