— it @ X

KERIBZZIETH=RFEROLRY b

Technologies for Disaster Recovery Support Robots
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At the Fukushima Daiichi Nuclear Power Station, which was damaged by the Great East Japan Earthquake of March 11, 2011, it was important to
immediately confirm the situation of the nuclear reactors and the radiation levels after the accident. However, it was extremely difficult for workers
to gather information in the area around the accident site due to the risk of radiation exposure. Robots and observation equipment remotely
controlled from safe areas with a low level of radiation were found to be essential to improve the ability to collect information on behalf of workers.

To make it possible to immediately resolve such situations, Toshiba has developed technologies for the following disaster recovery robots: (1) a
remote-controlled gamma-ray measurement robot consisting of a crawler vehicle using our existing technologies and a gamma-ray camera that can
visualize the levels of radioactive materials in different colors, which was used to measure radiation levels near the No. 1 nuclear reactor in May
2011; (2) a six-axis articulated mobile robot that can ascend and descend stairs and clear away rubble; and (3) a remote-controlled underwater
camera that can monitor the inside of a nuclear reactor spent fuel pool, which assisted in investigation of the rubble in the No. 3 nuclear reactor

spent fuel pool.
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Results of investigation using gamma-ray measurement robot
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Gamma-ray measurement robot
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Configuration of gamma-ray measurement robot system
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Articulated mobile robot
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Center-of-gravity position of robot to ascend and descend stairs without
falling
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Characteristics of center-of-gravity movement control
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Configuration of remote-controlled underwater camera
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Views of situation in spent fuel pool of No. 3 nuclear reactor
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