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Abstract

Since a user operation startup, the 3GeV synchrotron accelerator (Rapid-Cycling Synchrotron: RCS) gradually
reinforced the beam power. As a result, the surface dose rate of the apparatus located at the beam injection area of the
RCS increases year by year. The beam injection area has many apparatuses which required manual maintenance, so
reducing worker’s dose is a serious issue. To solve this problem, we have decided to adopt removal shielding that could
be installed quickly and easily when needed. We carried out shield installation work during the 2020 summer maintenance
period. The installation work of the shield has been carried out in a under high-dose environment. For this reason, reducing
the dose of workers was an important issue. So, we carefully prepared the work plan and work procedure in advance.
During the work period, we implemented various dose reduction measures and managed individual dose carefully. As a
result, the dose of all workers could be kept below the predetermined management value. We had installed removal
shielding at the beam injection area in the 2020 summer maintenance period. We confirmed that this shield can contribute

to the reduction of the dose during work near the beam injection area.
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Figurel: Schematic view of beam injection section.
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Figure 2: Schematic view of chamber B and it’s mount.
(a) Old mount. (b) New mount.
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Figure 3:Schematic view of shield and new chamber B
mount. (a) Inner shield. (b) Outer shield. (¢) Both shield
installed on new chamber B mount.
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Figure 4: Picture of chanber B mount renewal work.
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Figure 5: Measuring point of shielding effect at injection
section.
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Figure 6: Dose rate distribution map before and after shield
instlation.
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Figure 7: Dose rate of each mesureing point before and
after shield instlation.
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Figure 10: Prediction value and actual measurement of
dose rate at injection section.
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Figure 11: Daily accumulation of radiation dose for each
worker.

Table 1: Dose Rate Prediction Based on Actual
Measurement
500kWiE#z | 600kWEss | 17H% 288% 498%
BE | BlEEgo [EikEgo | (7/16~) (7/27~) (8/17~)
fIE | SRME HEEME — . .
@ 23.8 30 15 12 7.5
@ 89.4 120 60 48 30
® 259 320 160 128 30
@ 48.5 60 30 24 15
® 106 130 65 52 325
BT : uSv/h

Tabel 2: Prediction and Actual Result of Total Radiation
Dose of All Workers for Each Work Process
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