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Abstract

Since summer of 2010, the radiation control area for the KEK electron positron injector linac had been split at the
around 3 GeV point by a concrete wall into upstream and downstream parts with independent beam sources. This was
so as to allow operation of the downstream part for beam injection into photon factory rings while construction and
development of new electron guns proceed in the upstream part. In summer of 2017, this arrangement was revised and
the entire injector linac was reconsolidated into a single radiation control area. This was in conjunction with the
introduction of the 1.1 GeV positron damping ring for Phase-II operation of SuperKEKB and successful development of
new electron RF guns in the far upstream part of the linac. Along with this reconsolidation, the personnel and machine
protection system were modified and improved. We removed part of the shield wall and its door in the tunnel together
with related equipment such as, the personal key system for the former downstream part. Interlock signal lines for the
damping ring and RF guns were added. The operation panel of the main console was modified accordingly. In addition,
the screen displays of the interlock status were updated. In this paper we report on the renewed personnel and machine
protection system of KEK injector linac in detail.
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Figure 1: Schematic layout of the SuperKEKB injector
Linac.
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Figure 2: Schematic layout of KEK e+/e— Linac and
related accelerators.



Table 1: Operation Type of Linac

Before update After update
Downstream ring Type Access electron Access
electron gun
management gun management
KEKB High Energy Ring 7GeVe- (stop) - Head gun |  whole area
KEKB Low Energy Ring 4 GeVe+ (stop) = Head gun whole area
PF-Ring 25GeVe- Middle point gun Downstream Head gun whole area
PF-AR 6.5 GeV e- Middle pointgun | Downstream Head gun whole area
DR-Ring 1.1 GeV e+ = = Head gun whole area
Linac arrangement N Head gun and Upstream

(to beam dump) Vit e Middle pointgun | Downstream Iz g Ricelese

Figure 3: Picture of before (top) and after (down)
integration of Linac.
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Table 2: Number of Signal Input/Output Points of the
Safety System PLC (approximate number)

PLC Input Output
Main PLC 200 140
Sub PLC (1) 50 30
Sub PLC (2) 40 10
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Figure 5: Image example of Interlock status display after
system update (top) and before system update (bottom).
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Figure 6: Picture of integrated personal key box (left),
downstream personal key box (top right) and a personal
key (down right).
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Figure 7: Schematic layout of the updated personal key
management system to enter the accelerator room.
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Figure 8: Picture of the operation status indicator and the
door controller at the shield wall before removal at the
dividing point of Linac.
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Figure 9: Schematic layout of emergency stop button
(top) and revolving light of the accelerator area (down).
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