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Development of Fundamental Technologies for Retrieval of Fuel Debris — Remote Controlled

Laser Cutting and Dust Gathering (COMEX NUCLEAIRE) (Progress by End of February 2017)

Development of a remote controlled laser cutting system for fuel debris in various configuration (in air, underwater, emerging, non emerging). A
Measurement of dust and fumes produced during laser cutting of inactive fuel debris simulant and collection system feasibility tests in non-emerging
conditions.
J
\ ~

Project Outline and Outcomes obtained so far

1. In-air laser cutting on zirconia and fuel debris simulant (fig 5)

(1) 100mm cut achieved in emerging conditions for Zirconia (fig 2) and 160mm
for fuel debris simulant (in-vessel)

(2) 50mm cut achieved in non-emerging conditions for Zirconia and fuel debris
simulant (in-vessel and ex-vessel)

2. Underwater cutting on zirconia and fuel debris simulant (fig 4)
(1) 100mm cut achieved in emerging conditions under 17cm of water (fig 3)
(2) 50mm cut achieved in emerging conditions under 5m of water

3. Measurement of dust and fumes produced during laser cutting on inactive
simulant
(1) Gas release have been measured for air and underwater cut: first results
show that H2 risk is low
(2) Dust realease have been measured for air and underwater cut:
+ In-vessel simulant generated more dust than ex-vessel’ s
+ Underwater cutting limits significatively the quantity of dust
genearted during cutting
* Results still under analysis

4. Collection of dust and fumes produced during laser cutting
Collection system has been set-up and tested with a significant proportion of
dust collected. Collection system is still under testing.

5. Feasibility of laser cutting tests on active simulant (using depleted uranium
and ruthenium)
A laboratory for possible implementation of active trials has been selected and
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Figl. Cutting configurations

Fig2. 100mm Zirconia cut in air

Fig3. 100mm Zirconia
cut underwater

Fig4. Underwater

Fig5. Simulant

feasibility has been confirmed )

after cut

cutting head
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Remaining issues/challenges and what to do by the end of

March

(1) &(2) Laser cutting : Feasibility of non-emerging cut
underwater

(2) Dust & fumes : Analysis of the results obtained

(3) Collection: End of the tests

(4) Implementation layouts to be done, with cost and
schedule estimation
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