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Development of Fuel Debris Retrieval Method - (Progress by End of 02/2023) (oner)

Development of technologies allowing the application of coating onto Fuel Debris (FD) and internal elements of PCV

with remote control system in order to prevent the dust dispersion of Fuel Debris during Fuel Debris processing
and/or retrieval operations

/Proiect Outline and Outcomes \ 4
(1) Input data and selection of coating candidates (07/2021 -
06/2022): _
-Functional analysis vs input data of situation on site
-Market survey and first choice of coating candidates (45) f B .
;Zﬁg?;al(t:gls af‘gflg;']SésfﬁtLa:‘z ge;gﬁégt%r:i;tgtseeLiczggtﬁ]egsg) 1. Coatings have been imlemened on FD simulants (l)mt:gfore laser cutting

s Pi-c > in a specific airtight cell. Airborne particles production is monitored in order to
-Manufacturing of Fuel Debris simulants as representative as assess the efficiency of the coating in terms of dust resuspension suppression (2)
possible of the situation on site for tests

J

(2) Tests to prove the efficiency of coating in terms of dust
dispersion suppression (11/2021 - 12/2022):
-During Fuel Debris Processing (laser cutting, disk cutting, core
boring) with monitoring of airborne particles production
(Figures (1) & (2))
-Due to the fall of an object & aeraulic and hydraulic stress
(Figure (3))

mechanical, aeraulic and

. . . . h lic st il tested i
(3) Tests to qualify and prove the applicability of the coating Yo shrcss il De tested in

dedicated facilities (3) Representative mock-up in order to test the
system (11/2021 - 11/2022) applicability of the coating system (4)
-Lab tests have been carried out in order to ensure that the - /
coatings have the expected properties vs situation on site

Future directions \
- Synthesis of results must be established in order to give
a full vision of applicability inside the PCV
- Improvement of operability on site to cover the
o ) remaining issues: vision, control of coating quality and
(4) Impact study for application on site (11/2021 - 03/2023 ) coating thickness
- Impacts are studied considering the cooling of Fuel Debris on - Additional properties for coatings may be developed to
site, waste management, impact on existing systems (filtration solve the remaining issues
systems in air and underwater, etc.) - First operational prototype to be designed, manufactured

and tested before implementation on site
N AN 25 J

(resistance to irradiation, pot life, innocuity inside PCV, etc.)
-Tests of spray and injection with remote controled system on
representative mock-up to verify the applicability (Figure (4))
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Development of Control Rod Drive Housing cutting and removal technologies —

_(Progress by 02/2023)

[ONET]

[Development of technologies allowing the cutting of CRDHousing and the prevention of falling objects during their

cutting.

/ Project Outline and Outcomes

(1) Analysis of input data & Functional analysis (05/2022 -

06/2022).

-Gather input datas to clarify CRDHousing environment and
CRDHousing states

-Functional analysis : functions identified and compulsary are :

o The system must cut the CRD-Housing

o The system must retrieve the cut pieces of CRDHousing

o The system must prevent the fall of objects locally and
globally

(2) Essential Tests, and, preliminary and implementation studies

(06/22 - 12/2022):.

-Perform comparative tests on a single mock-up of
CRDHousing with 3 different cutting tools : laser, disk cutting
and AWJ (Figure (1), (2), (3))

-Disk cutting abandonned due to blocking and fast wear
-Successful cutting with AWJ and laser

-Challenge on implementation in congested area of the
pedestal

(3) Laser operationnal Tests on bottom vessel’'s mock-up

(09/2022 - 03/2023)

-Assess the cutting performance
-Confirm the reachability
-Additionnal tests on HCU and grid system

(4) Conceptual studies (12/2022 - 03/2023 )

This study will establish a framework for the final onsite
realistic scenario, with a solution to each case that could be
encountered onsite (Figure (4), (5)).

~

During

cuttingt 4 Teutting
1. Laser cutting test on a single mock-up of CRDHousing |

e
- 2. disk cutting test
on a single mock-up gzt

of CRDHousing

3. AWJ] cutting test
on a single mock-
up of CRDHousing

Future directions

Develop a higher power bent laser head to improve
access to congested zone

Make a safety and criticality approach/analysis on the
prevent fall topic to define preliminary safety orientations
Extend the scenario study to HCU outside the PCV

\ / Drive a Conceptual study of the platform j
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