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Remote control robot mission:
Replacing the work of humans
At disaster sites inaccessible to humans, robots are now proving useful
and gaining much deserved attention. Ken Onishi has been involved with a number of remote
control robots for work in nuclear power plants. Based on his extensive knowledge,
he is leading robot development projects to better tackle such disasters as nuclear accidents.
We interviewed Onishi, whose work is greatly benefitting society,
about his enthusiasm for remote control robots.

Robots saving human lives!
Q. To what other fields can this series of
technology contribute?

A. I think there is a great need for robots to work in disaster

sites that are inaccessible to humans; even in an accident
with a tunnel filled with inflammable gas, a remote control
robot can enter safely. Robots will also prove their worth
at petrochemical complexes and offshore oil platforms.
Firefighters have said to us, “Right now we need robots
that can work at the scene of a fire.” As a developer,
nothing would please me more than if our robots could
take over even just a few of the many life-threatening tasks
commonly carried out at disaster sites.

Q. What is to be expected from such robots?
A. First, they must be remotely controlled and second, highly

What is a remote control robot
(manipulator)?
It’s a device with
highly articulating
joints (axes) similar
to human arms. With
its changeable arm
attachments, it can
perform a variety of
manual tasks in
place of humans.
MHI-MEISTeR

reliable. In nuclear power plants, much of the work is
carried out in areas inaccessible to humans, such as highly
radioactive locations or inside reactor vessels containing
water. Unlike general industrial robots, when these robots
malfunction, they cannot be repaired on the spot.
Therefore, we have to make sure the robots can escape to
a safe place for the human engineers.

Q. Please tell us your future goals.
A. Robots are the crystallization of mechatronics technology

– a fusion of mechanical, electrical, and information
engineering. Consequently, I work every day in
cooperation with engineers from the broad range of fields
stretching across all of our business domains. In the
future, I want to further enhance mechatronics
technology to broaden and establish the scope of where
our robots can work.

Braving the challenges of difficult sites
Q. What robot is currently active at the

Fukushima Daiichi Nuclear Power Station?

Robots with moving arms
Q. What functions do robots perform at
nuclear power plants?

A. Up to now nuclear power plants have employed

various robots for regular inspections and
maintenance. I developed a “manipulator,” a
robot with arms, not unlike a human arm, with
seven flexible joints that moves just like my arm.
Performing a variety of tasks in place of humans,
it can cut or grip objects, and open and close
valves. For 20 years or so, MHI has put its aquatic
manipulators to practical use inspecting nuclear
reactor vessels.
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A. Since January 2014, the robot MHI-MEISTeR* 1 has been

in operation at the power plant for suction and
decontamination work and for concrete core sampling of
contamination levels within the reactor building. Since
humans are prohibited from entering the plant,
conditions inside cannot be easily monitored. This
manipulator with its outstanding articulation is ideal for
this difficult job. From my experience I know that with a
bit of fine tuning this robot can be used under a variety of
extreme conditions. For many years, MHI has developed
robots suitable for nuclear power plants and has steadily
improved its technologies, and I think that’s why we could
respond to this situation.

Q. Tell us all about your next robot?
A. We

are now developing the MHI-Super Giraffe
(MARS-C)* 2 with a telescopic ladder for working at
heights of up to eight meters. Assuming a worksite littered
with obstacles, we incorporated four-wheel drive and
four-wheel steering. These design features afford the
platform module outstanding agility in place rotation and
lateral and diagonal movement. Moreover, for the power
source, we adopted a version of the rechargeable battery
used in Mitsubishi Motors Corporation’s i-MiEV* 3
electric vehicle. Actually, the development period for the
MHI-Super Giraffe was only one year, but four months
after the start of design, we were still looking for a battery
to meet the specifications. After searching everywhere, the
team members came up with the idea to adopt the
i-MiEV’s battery. This mass-produced-type battery
enables continuous operations for five hours, which is
very reassuring and I’m really grateful we found it.

You can also view this on the “MHI Graph” page of MHI’s website
(http://www.mhi-global.com/discover/graph/index.html).

MHI graph

*1

MHI-MEISTeR
An enhanced version of a disaster response robot originally developed after the
1999 criticality accident at the nuclear fuel processing facility in Tokai-mura, Ibaraki
Prefecture, incorporating many different maintenance technologies.

*2

MHI-Super Giraffe (MARS-C)
A free-moving remote-controlled robot with an arm at the end of its telescopic
ladder, capable of working at heights of up to eight meters in areas inaccessible
to humans.

*3

i-MiEV electric car
An electric vehicle of Mitsubishi Motors Corporation in mass production since July
2009, and powered by a lithium-ion battery rechargeable from a 100V or 200V
home-use power supply.
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