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Advancement of Fundamental Technologies for Retrieval of Fuel Debris — Remote Controlled
Laser Cutting and Dust Gathering (ONET Technologies CN) (Progress February 2017)

[ Advancement of a remote controlled laser cutting system for fuel debris in various configuration (in air, underwater, emerging, non emerging - see fig. ]
L 1) and collection of dust and fumes produced during the cutting

VY4 )

Emerging Mon emerging
ot e

1. Underwater cutting head optimization

(1) Optimized design of the head have been done and cutting head prototype is \ / \ /
under trials

(2) New performance and tolerance is under assessment

2. Non emerging cutting in air optimization Figl. Cutting configurations

(1) New configuration with new nozzle have been simulated, manufactured and
tested with good results (fig 2)

(2) 40mm cut are achieved with very good stability and smaller size (fig 3)

[Project Qutline and Outcomes obtained so far

Figd. New non-emerging
cutting head

3. Non emerging cutting underwater assessment (fig 4)

(1) New design of the head have been produced and a new head have been
manufactured Fig2. New nozzle

(2) Assessment of the performance is foreseen in FY2018 design simulation

4. Collection of dust and fumes produced during laser cutting in air

(1) Two new collection heads and one loop have been designed and tested for
emerging cut and non-emerging cut (fig 5)

(2] Efficiency of collection is under assessment

. . Fig5. Collection nozzle
. . . Fig3. 40mm cut achieved
5. Collection of dust and fumes produced during laser cutting underwater \_ )

(1) Observation of bubbles behavior underwater

(2) Solution of collection by sprays is the preferred option and will be developed ﬁemainin issues/challenges and what to do by the end of \
in FY2018 FY2018

(1) & (3) Laser cutting underwater : Confirmation of

6. Measurement of dust and fumes produced during laser cutting performance and develop industrial head

(1) Detailed composition of aerosols (alpha particle) has been measured (size, (2) Laser cutting in air (non-emerging) : Design,
chemistry, activity) build and trials of a prototype

(2) Agglomeration phenomena are understood and can be simulated (4) Collection in air : Confirm efficiency and move to

prototype phase
@) Collection underwater : Design the solution and test it )
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i mDE)  (EDRs)  (gE)  Con e
. @ @ X2 4>7h0O &3 KSV-500 4 AmLi
94Z, mm 18.5x40  18.5x20  18.5x40  18.5x20 || \_ i )
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Development of Small Neutron Detector (RosRAQO, FSUE) (Progress by End of 12/17)

1. Experimental program fully accomplished:
(1) Feasible technology of neutron flux detection developed
(2) Performance indicators identified

2. Gonceptual design of downsized ND equipment arranged:

(1) Downsized corona counter developed

(2) Downsized fission chamber developed

(3) Set of technological prototypes of the small-sized corona counters and
fission chambers (Fig.1) manufactured and tested with the help of
Tandetron (Fig. 2) KSV-500 (Fig.3)&AmLi (Fig.4) sources

3. Prototype of corona counter verified project KPI’ s, including additional
functionality - GDR measurement, compatibility with existing robotic systems,
and considered as a basic technological solution for further development.
Alternative options and scenarios including development of combination of CC
& MFC were considered.

( Various designs of industrial detectors - corona counter & multilayer fission chamber (MFC) are tested in order to identify feasible technology h
that meets KPI’ s and case specific requirements. Based on the results of industrial design detectors testing, prototypes of downsized corona
counters and MFC are developed and tested to verify key technical parameters, and further pilot samples are manufactured and tested with the

L help of a specialized comprehensive facility. )

fProiect Outline and Outcomes obtained \ )

4 types of referent detectors
6 types of prototypes

TESTED

Figure 4 AmlLi

Figure 3 KSV-500

k Figure 2 Tandetron

{(emainmg issues/challenges and what to do by the end of 09/18N

(1) Development of detailed design and trial industrial manufacturing
of measurement system;

(2) Verification of robustness and stability within external
environmental parameters (vibration, humidity & temperature);

(3) Adoption to actual case-specific requirements, including robotic

i CHM-F CHM-F2 KHT-35-1 KHT-35
(verified) (verified) (estimated) (verified)
) a %) a g

Size, mm 185%40 185%20  185x40  185x20

Detection range, n/(cm2s) 0.1-104 0.1-104 0.1-104 0.1-104

Sensitivity, pulsexcm2/n 0,17 0,1 0,051 0,017

Counts per 1 h for flux 0,1

AT (e 62 (12%) 36 (16%) 18,6 (23%) 6,2 (40%)

Operably with

cumulative dose not less 50 000 50 000 30 000 30 000

Gy 5]

Discrimination from Ld[
\ gamma-ray, not less Gy 1338 o84 1830

system installation items;
@ Cable management issues, electromagnetic compatibility. /
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Project of Decommissioning and Contaminated Water Management - Development of Small
Neutron Detector (ONET Technologies CN) (Progress by End of December 2017)

ONET Technologies and CEA Tech LIST proposed to develop a small neutron detector using the fission chamber technology in order A
to detect the fuel debris inside the PCV’ s of damaged reactors of Fukushima-Daiichi. The first step of this project (Phase 1) consist

in the study of feasibility for the detector development and deployment.
J

ﬁ’roiect Outline and Outcomes obtained \ 4
1. Performance of the detector technology under high gamma dose rate:
Outcomes obtained:

+ No false positive counted until 8kGy/h

+ No impact on the counting rate at 1kGy/h

» No performance degradation following a 2kGy integrated dose

2. Choice of a reference existing detector for the 1F case:
QOutcomes obtained:

+ Choice of the fission chamber CFUF34 proposed by PHOTONIS®
+ 4. 7mm x 85mm - m=30gr - Sensitivity = 10-3 ¢.s-1/n.cm-2.s-1

3. Improvement of the reference detector to enforce MRI technical requirements

Outcomes obtained:

+ Detector CFUF34-MOD (20mm x 40mm - Not able to detect 0.1n/cm2/s in
less than 1h - Operable under 1kGy/h)

+ Detector CFUF34-MH (20mm x 60mm - Able to detect 0,1n/cm?2/s in less
than 1h - Operable under 1kGy/h)

» Monte-Carlo simulation in Fukushima context

Figure2 : Experimental bench for
irradiation test

4. Fine fuel debris localization methodology development E i Figure3 : Impact of the
Outcomes obtained: " distance on the signal of the
* Proof of principle validated on simulated data detector

5. On site implementation on IRID robot B2’

Outcomes obtained:

» Implementation solution carried out for IRID robot B2’ with two design
options

Figure4 : Implementation of“tﬁ'e detector

\ 24 VAN on the IRID robot B2/ )

— |
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