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Power Consumption Measurement of a Super Long-reach Coupled Tendon-driven Articulated Arm

”Super Dragon”
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Yuki SHIZUME, Tokyo Tech, shizume.y.aa@m.titech.ac.jp
Atsushi TAKATA, TUAT, Hiroyuki NABAE, Tokyo Tech, Gen ENDO, Tokyo Tech

A long and slender robot arm is useful for surveying and working in restricted and hazardous areas,
such as the Fukushima Daiichi Nuclear Power Plant. In our laboratory, we are developing a coupled

tendon-driven super-long articulated arm called ”Super Dragon”.

The coupled tendon-driven arm can

achieve a lightweight and slender design by placing actuators, such as motors, at the base of the arm.
The lightweight arm and large reduction ratio of the motor’s torque enable the coupled tendon-driven

arm to operate with lower power consumption than a other robots or equipment.

In this paper, we

measured the power consumption of the Super Dragon to demonstrate the highly energetic performance
of coupled tendon-driven arm. As a result, the arm can hold a 10 kg payload at 425 W. Consequently,
we conducted an experiment to confirm that the arm can operate solely on power supplied by a portable

power source.
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Fig.1 10-meter coupled tendon-driven super-long articu-
lated arm for decommisioning of Fukushima Daiichi
Nuclear Power Plant ”Super Dragon”.

Fig.2 Power consumption testing of Super Dragon in hor-
izontal posture with 10 kg payload.
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Table 1 Portable power supply output and operation condition of the Super Dragon.

Joint movement ‘ Compressor ‘ Maximum output
Inactive Inactive 175 W
Inactive Active 889 W
Active Inactive 200 W
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Fig.3 Current time course of 24 V regulated power supply
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Fig.4 Electrical characteristics of air compressor during
charging 4 times.
Top: Power, Bottom: Energy consumption.
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