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Radiation Tolerance and Management Method of Robots and Unmanned Heavy

Construction Machines using Semiconductors on the Shelf

Shinji Kawatsuma*! and Hajime Asama*

2

There was not a guideline available for researchers, developers or users for robots or heavy construction machines

on the evaluation of radiation tolerance and management method of robots and heavy construction machines us-

ing semiconductors, like as CPUs on the shelf, under radiation condition, when Fukushima daiichi NPPs accidents

occurred on March 11th, 2011. The evaluation and the management method became necessary, in order to deploy

robots like as QUINCE developing for big city accidents or unmanned heavy construction machines for landside

disaster. According to “radiation tolerance data base on parts or materials” developed in 1980’s to 1990’s by Japan

Atomic Energy Agency (JAEA), a guideline, for robots and unmanned heavy construction machines, was tentatively

developed.
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Fig.1 Radiation Map in the Fukushima daiichi NPPs site at March 23, 2011 [6]
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Fig.2 Radiation Map in the unit 1 of Fukushima daiichi NPPs site [7]
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Table 1 Rough Evaluation of radiation Tolerance of Parts for
Robots and unmanned heavy machines

Semiconductors 10-100k Gy
Cable IM-100M Gy
Developed based on [3]

Table 2 Rough Evaluation of radiation Tolerance of Semicon-
ductors on the shelf

Semiconductors 10-100k Gy
Cable IM-100M Gy
0il -10KGy
Bipolar Transister 10k Gy
Bipolar Op Anmp 100k Gy
CPU 20-100 Gy
CCD 10-100 Gy

Developed based on [3]
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Table 3 Management Value for Robots and Unmanned Heavy

Unmanned Machines 20 Gy
Robots 30 Gy
Quince Robot 150-200 Gy

Irradiation Test and radiation tolerance for CPU and others should be

done in the case of use under higher radiation condition
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Fig.3 Water level and dose level in the primary Reactor Vessel of Fukushima daiichi

NPP unit 1 [10]
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