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Online international workshop focusing on digital transformation, robotics and
other game changing trends in nuclear decommissioning
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Institute for Energy Technology, Halden, Norway



IFC
The market need

In general:

* Technologies like 10T, sensor tech and UVs* are overcoming the primary

obstacle (i.e. acquisition of 3D input) for enabling integrated digital support
systems

* Robots are becoming feasible alternatives to humans in Dangerous, Dirty,
Dull, Dear (the 4 Ds) and Strenuous jobs

In environments with industrial hazards e.g., nuclear decom:

* Integration with hazard awareness (‘hazard intelligence’) has high potential

*UV: Unmanned Vehicle
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support with robots IFt
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Robots and sensors for 3D support IFe

 New cheap tech for 3D data

* New tech integrating 3D data acquisition into
hazard mapping

 New tech for deploying
sensors/samplers —
remote/robotic/autonomous systems
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Robots digitalisation

Support design, testing,
safety demonstration,
control,
training,

Dlglta| SUPPOF’C pIatform Dlgltal twm of the facility/site

Telepresence, mission simulatio
Machine Learning, Al, Computer
Vision, miXed Reality, SLAM,
Radiation hardening, ...

Digital twins of robot
systems and components




Modular UV based support systems for decom IFc

What tech do we need?
1. Base platform (UGV, UAYV, ...)*

2. Sensors for mapping the environment and
localisation (SLAM, LIDAR, ...)

3. System for mission planning & control (various
levels of automation)

4. Sensors for mapping hazards + integration with
hazard modelling

5. Tools e.g. grippers, samplers, ...
Curtesy of Florida International University

*UGV: Unmanned Ground Vehicle
UAV: Unmanned Aerial Vehicle (drones)



Modular UV based support systems for decom IFe

What else do we need to think about?
1. Safety issues — approval by relevant authority

2. Security issues incl. cyber — open easy to access vs. vulnerability

3. Cost efficiency:
* protection from degradation/contamination vs. cost (incl. secondary waste)
* Investment (hardware, training, other) vs. return of value

4. Organisational issues — integration into overall capability (e.g. training)

N

Environmental issues — production of hardware, disposal, ...

6. Human and ethical issues
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Robot ecosystem for decom L

Larger modular systems
with high reach and
good payload capacity
(can operate machines)

UAVs capable of
taking sensors
(etc.) high
(indoor/outdoor)

Small UGVs capable to carry
sensors and small grippers
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RoboDecom prototype 2 &

EVE + Input from previous Hazard vision augmented

3D mappi
LA telepresence
with autonomy in the future
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Physical World
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Digital twins for robotics




Machine learning and Al
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Hazard

Aware
Digitalisation and
RObotics in
Nuclear and
other domains

Nuclear
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HADRON lab access to equipment
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Decommissioning at IFE
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FIU - IFE joint student team won IAEA Challenge:
Decommissioning and Environmental Remediation 2020

IAEA D&ER 2020 Challenge - Robotics, Artificial Intelligence, Digitalization, Virtual Reality
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https://www.youtube.com/watch?v=uMYOMBNUb6M&feature=youtu.be
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