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Demonstration of Extension and Contraction in

Extended Super Dragon with Elastic Telescopic Arm
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To investigate the bottom of reactor pressure vessels in Fukushima Daiichi Nuclear Power Station,
we developed an extended “Super Dragon” by integrating a coupled tendon articulated arm ”Super
Dragon” with an elastic telescopic arm (ETA), achieving an upward extension of 7m. The ETA extends
and contracts by pushing a flexible helical tube into the arm’s interior using a feed screw, requiring a
mechanism to suppress tube twisting. However, spring-based twist suppression mechanism has challange
of reduced constraint force, preventing successful contraction after extension at extended Super Dragon’s
experiment. In this research, we replaced the conventional spring-based twist suppression mechanism
with a bolt-based constraint mechanism. Considering decommissioning operations, we also introduced a
conduit along the Super Dragon’s link to store the helical tube. Based on these improvements, driving
experiments successfully achieved both extension and contraction to approximately 7m.
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Fig.1 Planned robotic RPV investigation in Fukushima

Daiichi Nuculear Power Plant.
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Fig.2 Extended Super Dragon with ETA.
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Fig.3 Developed ETA and internal mechanism.
Weight: 3.63 kg, Length: 0.9~8.7 m
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Fig.4 Pipe conduit to store the helix tube driving ETA
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Fig.5 Experiment to keep the Super Dragon in a horizon-

tal posture and extend and contract the ETA.
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