@ JAEA-Technology
, 2024-007

DOI:10.11484/jaea-technology-2024-007

J-PARC LINAC-RCS RE—LEHXZ1 > D
EZED AT LTHEIZR

Construction of ]-PARC LINAC-RCS Beam Transport Line New Vacuum System

VPR 2R AR E—B S8 B BK RXK
FiE &K

Fuminori KOBAYASHI, Junichiro KAMIYA, Hiroki TAKAHASHI, Yasuo SUZUKI
and Ryuta TASAKI

J-PARC &> 4% —
RT3 >

Accelerator Division
J-PARC Center

July 2024

>
rr
>
3
e
:
-
S
-
o=
~L

Japan Atomic Energy Agency | BAIRT IR KRE




AR VRN — MIESIHFZERHTEEN B AR T e B B 23 S E NS F8AT 9 2 R &5 T
ARUR—=NMNIZ VAT 47« 2T R EKRA0EHE 74 B ZADOTICRESILTHET,
ARUBR—FORE (FT—F&25T) ICEEEIBELRZVEATH, RT7A VR LFRED
KECTRIH LT 7Z&V, (httpsi/creativecommons.org/licenses/by/4.0/deed.ja)

ek, RUAR— FOET AR IR Y = 79 1 K (https!//www.jaea.go.jp)
FUOREIHLTVWET, ALAR—KMIBELTUITRRE TEBMEELIZI W,

ENZAFFERA T8 E N BT 7 AT JEEA s bR AP JEBA S HEMERD BB TE RER
T 319-1112  ZRIFIFAREIARHHERT R TASAL 4 Fith 49
E-mail: ird-support@jaea.go.jp

This report is issued irregularly by Japan Atomic Energy Agency.
This work is licensed under a Creative Commons Attribution 4.0 International License

(https://creativecommons.org/licenses/by/4.0/deed.en).

Even if the results of this report (including data) are not copyrighted, they must be used under

the same terms and conditions as CC-BY.

For inquiries regarding this report, please contact Library, Institutional Repository and INIS Section,
Research and Development Promotion Department, Japan Atomic Energy Agency.

4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki-ken 319-1112, Japan

E-mail: ird-support@jaea.go.jp

© Japan Atomic Energy Agency, 2024



https://creativecommons.org/licenses/by/4.0/deed.ja
https://www.jaea.go.jp
https://creativecommons.org/licenses/by/4.0/deed.en

JAEA-Technology 2024-007

J-PARC LINAC-RCS [l &' — Ak 7 1 » OFEZE S 2T LR

AAR O FEbR S J-PARC B % — JNEERT 4 BV 3

AR SRR, fhe R e R SR HERT. Ml KT

(2024 £ 4 A 3 HZH)

J-PARC LINAC (28 W T, LINAC & 3GeV > 7 u kr ¥ (3GeV Rapid Cycling
Synchrotron: RCS) %272 v — Ak 7 1 > (LINAC to 3GeV RCS Beam Transportation
Line: L3BT) ##ERZEIRDTZOI, BET AT ANEFINTND,

FZ23 A7 A LINAC #K% O L3BT BRICERE SN TR Y . HZER T B2 B —A T4
> — k7YL7 (Beam Line Gate Valve: BLGV) %D HEZEHIHZ X W LS, BLGVIZTx
UT 530 SNk L ICEIND,

BEfFEZES AT AT, ZNENOY T 2L ICEZS AN HE S v, BTS2 7
DORBEICED O TEEESBNIIETEZ S, 207, ta—~v 27 —IZ X 5BBEOHERI N
AR L o TWVND, F£7o, BE—AWET A OREZEEANAE UGG, € OREZEEAILKE 50
MPS (x5 5#8H T BLGV U b—a=y MIUsk S5 2 L2 LY, BLGV 235l s 5
A L 7> T D, LA L ILK A5 S sk 2y L3BT @9 T? BLGV (2 .5RIT7 > T
Lz, BZEEORELZ TN U 7 OBLGV bl D, 20 &k, RLE2R
PAENED BLGV DA LT F U AOHEZFHS LTLED LW o MEE G EE Z iR H
%, F£7o. BLGV OE{EIX MPS 5K ZFH L CTEfESETnDH 2 &b, BEZEELILKAE
7 CORMEZAT X TOBLGVIC —ICEFE 52 & LaTEd, SEHHI#EAITE 2N, &
HIZIX, BEHES AT DDA T F U RZENTEH, MPS (E5REA KO T EEN LB/
0, BEZEHIEC AT LBEMTA LT F AT L EDRELIEENEMTHLI LV O MELH 5,
ZO XD A FEREL RIS 572X, £T Y TH AR OGO ROEZEE ) & B T 6E
LTHZETCa—~vrT7—%dRL, BezEm< TH0ENDHD, 6T, MPS 5
WAaEBEZE AT NESREL, &% O BLGV Z{EBNCBEN#EZ T 5 2 & TRFMEZUGES T 54
EDd D,

ZD7=, L3BT HZEL AT MDA DONRAIIRRST & HisiER 2 B 8 Lol &2 283 2
ZEHRHEME L, BZEVRAT AR OBFEE L IE LT, AREEIL, L3BT HEZET 27 A
RO FHEEDOFEM & EDOEHFIEICOVWTIY £&HHDTH S,

J-PARC &> % —:T319-1195 RKIEIRIRERR HYEF KT H 5 2-4
*1 RS F—2 L s BR—F - U XTFT A
*2 PIHEHR Y — e AR S4E



JAEA-Technology 2024-007

Construction of J-PARC LINAC-RCS Beam Transport Line New Vacuum System

Fuminori KOBAYASHI, Junichiro KAMIYA, Hiroki TAKAHASHI,
Yasuo SUZUKI*! and Ryuta TASAKI*?

Accelerator Division, J-PARC Center
Japan Atomic Energy Agency

Tokai-mura, Naka-gun, Ibaraki-ken

(Received April 3, 2024)

In J-PARC LINAC, the vacuum system is in place to maintain an ultra-high vacuum in the
beam transport line (LINAC to 3GeV RCS beam transportation line: L3BT) between the
LINAC to the 3GeV synchrotron.

The vacuum system is installed in the LINAC and L3BT buildings and consists of vacuum
pumps, vacuum gauges, beam line gate valves (BLGVs), and other vacuum. In existing vacuum
systems, vacuum equipment is controlled independently for each area, and vacuum equipment
can be operated regardless of the status of adjacent areas. This makes it impossible to
eliminate erroneous operation due to human error. In addition, when a vacuum deterioration
occurs in the beam transport line, the vacuum deterioration ILK signal is transmitted to the
BLGV relay unit via the MPS transmission signal, which causes the BLGVs to be forcibly
closed. Because the ILK signal transmission range extends to all BLGVs in the L3BT, however,
BLGVs in areas unaffected by vacuum deterioration are also forced to close. This could cause
problems such as unnecessary open/close operations leading to more frequent maintenance
cycles of the BLGVs. In addition, since the BLGV is operated using the MPS signal path,
maintenance of the vacuum control system requires work involving the MPS signal path,
making it difficult to maintain the vacuum control system alone and making the work
complicated. To solve these problems, it is necessary to improve maintainability by separating
the signal paths and automatically controlling BLGV separately. Therefore, the vacuum
control system was modified and constructed with the aim of realizing a control system that
takes into account the safety and efficient maintenance and operation of the L3BT vacuum
system. This report summarizes the development and use of the L3BT vacuum system control

system.
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2022/11/88 13:46:55 ] LI_L3BT:TMP@8 Forced Stop ®

2022/11/08 13:46:55 » (D LI_L3BT:SP@8 Forced Stop » (@

2022/11/08 13:46:55 J LI_L3BT:SP@8 Fault J
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2022/11/88 13:46:55 LI_L3ANA: TMPO® Fault
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