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Cooperative Load Carrying Technologies for Two Quadruped Walking Robots to Reduce Risk
of Radiation Exposure during Decommissioning Work
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At the Fukushima Daiichi Nuclear Power Station, several operations in the decommissioning work are taking place in a high-level radiation envi-
ronment. The need has therefore arisen for remote devices to perform various simple tasks including the carrying of equipment and construction
materials on behalf of workers in order to reduce the risk of radiation exposure.

Toshiba developed a quadruped walking robot to carry packed work tools, which has been applied to the reactor building investigations. In order
to carry long and heavy loads such as pipes, we have now developed the following cooperative load carrying technologies using two quadruped walk-
ing robots: (1) a control technology to synchronize the timing of the start of walking of two robots, and (2) a control technology to maintain a constant
distance between two moving robots while ensuring a sufficient margin for each robot. Experiments using two robots in which these technologies had
been implemented confirmed that they could carry and unload a pipe of 2 m in length and 45 kg in weight on a floor with a level difference of 100 mm.
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Outline of cooperative load carrying
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Synchronous control of timing of start of walking of two robots
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Control of distance between two moving robots
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Results of simulations of changes in distance between two robots during
cooperative load carrying
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Movements of two robots undergoing cooperative pipe carrying experiment
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Results of experiments on changes in distance between two robots during
cooperative pipe carrying
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Movements of two robots undergoing cooperative pipe unloading experiment

MRS AHIEEAMELT, 4RBRTERY P2 BRI X Sl
B 2B L7 A tRid, Felml By OFR ki o> i ahl 3
ZEBLT, BENOTLHEEOEMERIIEHTHI LT,
fa ks S — B SR DB ICHBRL TV <o

X Wk

(1) BWFEF A TR RERNO BRI L) 4570 Ry - ol 8.
HEZLEa—. 69, 10, 2014, p48-51.

(2) Matsuzaki, K. et al. "Quadruped Robot for Improving Workability at
Hazardous Environment: Development of Load Carriage Function”.
Proceedings of the 23rd International Conference on Nuclear Engi-
neering (ICONE 23) . Chiba, 2015-05, JSME, ASME, and CNS. Tokyo,
JSME, 2015, ICONE23-1232.

(3) HWHRUEN. MBS —FFFET 2 5B ME TSR AR
W' WETES). <http://photo.tepco.co.jp/date/2013/201303-j/130315-
03j.html>, (&M 2015-08-31).

(4) WHOR7z M. FkzBfE AR 2 B OWER Y M2 X2 BEHY .
HAT Ry 245K 18, 5, 2000, p.668 - 674.

(5) JEL OBl By — S BT R Y M2 X2 WROTFRE. HAR
225 S C#ii. 66, 645, 2000, p.1589 - 1596.

B #7 UEDA Koji, D.Eng.

BHIAT L B - BV AT LBy — TF b
=Y R RHEM TR, W (D)o A fisk iy
Ry PORITE - BISEICHES. HATRY MERRH,
Power and Industrial Systems Research and Development Center

= F—E R BB L. BETUERIATaRy o
WFZE - BIZEICHEF. HARTR Y MERRH,

h Power and Industrial Systems Research and Development Center
it #2Z NAKAMURA Norihito
W)Y AT DAL T IIHIE T IR S AT 23R EHR A
JFIIGREIAN TRy b ORkET - BAFSIHE

Nuclear Energy Systems & Services Div.

B8 BEZ SUGANUMA Naotaka
9 BHIATFLA B AV AT ATy — T

\

b

MEHRRIE T COEEBORIIIERICA T /24 REHITORY b2 B DGRBS KB FEMR LM 39




