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[B3@]Development of Fuel Debris Retrieval Metho

d (Development of Fuel Debris Dust Dispersion

Suppression Technologies) (ONET) (Progress by End of 01/2022)

\and/or retrieval operations

p
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

(Proiect Outline and Outcomes )

(1)Input data and preselection of coating candidates (07/2021 -
11/2021):

- Functional analysis of system vs knowledge of situation on site

- Market survey and first choice of coating candidates (~45)

- Technical analysis & Preliminary tests in order to selection best
candidates for the next stage of development (~10)

- Manufacturing of Fuel Debris simulants as representative as
possible of the situation on site for future tests

(2) Tests to prove the efficiency of coating in terms of dust

dispersion suppression (From 11/2021):

- During Fuel Debris Processing (laser cutting, grinder cutting,
core boring) with monitoring of airborne particles production
(Figure (1), (2), (3))

- Due to the fall of an object & aeraulic and hydraulic stress
(Figure (4))

= Tests will be performed in dedicated facilities

(3) Tests to qualify and prove the applicability of the coating

system (From 11/2021)

- Lab tests are realized in order to ensure that the coatings have
the expected properties vs situation on site (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 (5))

(4) Impact study of the use of coatings on site (From 11/2021 )
- Impacts will be studied considering the cooling of Fuel Debris on
site, waste management, impact on existing systems (filtration

1. Coatings have been implemented on FD
simulants (2) before core-boring in a

s N specific airtight cell (1). Airborne particles
i { S production is monitored in order to assess
the efficiency of the coating in terms of dust
resuspension suppression (3)

Dust resuspension due to

mechanical, aeraulic and hydraulic  pepresentative mock-up in order to test

stress will be tested in dedicated the applicability of the coating system (5)
\facnmes 4)

What to do in future \

- Lab tests must be realized to determine coating
properties must be completed (objective: 3 to 4
remaining coatings for final system)

- Results of preliminary tests in terms of efficiency and
innocuity must be consolidated with complementary
tests

- Coating system remotely controlled must be developed
to realize representative coating tests

systems in air and underwater, etc.)
\- Proposition for a future prototype’s development -/

- Study of impact of resin implementation must be
\ realized /
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[C]Research and Development of Processing and Disposal of Solid Waste (ANADEC)
(Progress by End of January 2022)

To demonstrate the applicability of Dem&Melt In-Can process* to the most relevant 1F waste, full-scale vitrification tests on ALPS slurry dehydrated
material have been performed. These tests were prepared through preliminary lab-scale tests and CAN material corrosion test on ALPS slurry, and the
use of a new feeding system adequately tested. This project complements the FY2018 project and FY2019-2020 project and aims to complete the
demonstration that the Dem&Melt In-Can process is fully adapted to 1F waste, and in particular one of the majority inventory, ALPS slurry.

*Thermal treatment technology being developed on this project, which has the feature that waste and glass frit are put in a container (CAN) and then CAN is heated by surrounding resistive heater ir'I
furnace, and after heating CAN is directly used for waste package.

Project outline and achievement obtained

STEP 1. Procurement of ALPS slurry dehydrated material

* ALPS slurry dehydrated material was procured and processed for the feeding test|
(STEP 2), vitrification tests (STEP 3) and CAN material corrosion test (STEP 4).
ALPS surrogate used in the tests were physically and chemically representative o
the real waste.

STEP 2. Dem&Melt solid feeding test

« Adaptability of 2 kinds of new feeding systems, one for sticky and viscous waste like
ALPS slurry dehydrated material and the other for powdery waste like zeolite or
dried slurry, developed in French R&D program was tested in a wide range o
operational conditions.

« Applicable wastes and conditions for each feeding system were confirmed.

STEP 3. Dem&Melt tests for ALPS slurry dehydrated material

« Lab-scale tests aiming to determine the operation conditions for full-scale tests on
Dem&Melt and to understand the sensitivity of the wasteform to the variation o
some parameters were performed. Based on the results, operation parameters for|
the first full-scale test were consolidated.

« First full-scale test on full-scale Dem&Melt aiming to check and verify the operation
parameters for different operating modes was successfully performed. The new
feeding system worked well throughout the test, including STOP/GO process of the
feeding. Visual observation of the material obtained revealed that the material was|
macroscopically homogeneous and glassy with a high waste loading of 51%.
Analysis of the microstructure and chemical durability of the material, as well as
calculation of the volatility of Sr and other elements are in progress.

* Second full-scale test aiming to run the Dem&Melt In-Can process with the

Example of the cut CAN after
corrosion test (STEP 4)
CAN material corrosion test

Dem&Melt In-Can process
Full-scale demonstrator

= iAfter the test, concrete was filled
into the CAN to ease the cutting

pperation.
[ .

feedback from the first test was successfully performed. Observation of the material (o) —— x
obtained and calculation of the volatility of Sr and other elements are in progress. Example of lab-scale tests (~100g glass) ~300 kg wasteform obtained after the
STEP 4. CAN material corrosion tests (a): before the test, (b):after the test first full-scale test with Dem&Melt
(51 wt% WL — STEP 3) J (51wt% WL - STEP 3)

« Corrosion tests on 5 CAN material candidates considering ALPS slurry treatment

was performed using a specific device to strengthen the findings of FY2019-2020, Applicability demonstration of Dem&Melt In-Can process on ALPS slurry

CAN material candidates. The best material for ALPS slurry treatment, from both
technical and economical viewpoint, was studied.
The contents of the project not listed above are not disclosed because the information related to the

Remaining tasks to perform by End of March 2022
* STEP 3: Analysis of full-scale tests from material aspect and process

aspect, such as volatility, material microstructure, chemical durability etc.

unique technology of the project proponent are included.
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[C]Research and Development of Processing and Disposal of Solid Waste (Examination of Evaluation Technology for Integrity of

Container during Storage of Highly Radioactive Solid Waste) (TENEX) (Progress by End of 01/2022)

(s a safety assessment for highly-activated solid waste handling at the Fukushima Daiichi NPP, a method is established to evaluate the possibility of )
corrosion at the KURION/SARRY adsorption towers, which have a high level of dose rate and are assumed to have residual moisture and salt concentration.
Corrosion tests are carried out with reference to actual storage conditions, and a prediction model for corrosion is being developed based on the test
kresults. The possibility of corrosion occurrence during storage for 50 years is examined, and countermeasures are created.

~

1 Collection of KURION/SARRY adsorption tower storage data and formulation of

corrosion experiments plan have been finished

« Information on the storage of the KURION/SARRY adsorption tower was collected and
analysed, a set of corrosion experimental conditions (type of zeolite, chloride ion (CI-)
concentration, temperature, storage container material, etc.) has been selected and assessed.
A set of corrosion mechanisms that could affect the integrity of the KURION/SARRY
adsorption tower was selected.

2 Preparation for corrosion experiments and sample production have been finished
« Drawings of the model samples for corrosion experiments were developed and the full set of
the model samples/additional tooling has been manufactured. (Figure 1)

» The equipment (hot cell and measuring instruments) necessary for the corrosion experiments
was selected, drawings for the additional tooling (tank, support panel, and additional
equipment for the re-passivation potential measurement - Fig.2) were developed and the
equipment was installed in the tank.

« The conditions of the corrosion experiment were set by referring to the results of the previous
study. Time, temperature, chloride ion concentration and radiation concentration were
selected as factors to be considered in the evaluation of corrosion occurrence, and it was
decided to conduct corrosion experiments under the following conditions: t = 1000, 2000,
3000, 5000 h; T = 25, 50, 70 °C; [Cl-] = 100, 10000, 29000 ppm; A = 4.108 Bg/g (where
137Cs ~ 2x108 Bg/g, °°Sr ~ 2x108 Bq/g).

3 Implementation of corrosion experiments (ongoing)

» The prepared Tanks are filled with zeolite and water solution (Fig. 3), and are placed inside
the Hot Cell (Fig. 4). Development of the selected corrosion mechanisms in time is checked.
Experimental data is processed in order to recalculate the obtained results related to the
conservative experimental conditions for real storage conditions. An initial data set is created
for prediction model development (based on the processed experimental data).

4 Prediction model development (to be implemented)

« A predictive model is developed to describe the occurrence of selected corrosion types under
storage conditions in the KURION/SARRY adsorption column. The predictive model is an
equation describing the dependence of each corrosion mechanism on t, h; T,°C; [CI]-, ppm; A,
Bqg/g. The predictive model will be developed using experimental data.

5 Possible development of corrosion for 50 year-storage (to be implemented)

« The prediction model is applied to complete the modelling of corrosion types that occur during
50 year-storage. The obtained expressions are used to evaluate the depth of each selected
corrosion mechanism. The difference between the initial wall thickness of the KURION/SARRY
towers and the calculated depths of the considered corrosion types will allow to assess the
residual integrity of the KURION/SARRY towers during their 50-year storage period.

6 Formulation of a countermeasure plan (to be implemented)

« A set of measures to delay the occurrence of the selected corrosion types is developed. Such
measures from TENEX are allowing to slow down each selected corrosion mechanism and that,

(Details of implementation and results

Figure 1 Experimental Figure 2 Installation of
samples are fixed to the samples/tooling
the support panel inside the Tank

Figure 3 Tank filling
with zeolite

Installation of the prepared thermostatic
equipment units inside the hot cell

Installation of the model samples
inside the thermostatic equipment

Figure 4 Corrosion tests using radioactive materials

~

Completion of all the planned corrosion experiments. Measuring the
development of each selected corrosion mechanism. Recalculation of the
experimental data obtained for conservative experimental conditions to
assess the development of the considered corrosion under the real storage
conditions of the KURION/SARRY sorption towers;

( Future directions

Applying the methods of various-regression analysis in order to assess the
coefficients allowing to describe the development of the selected corrosion
mechanisms in the form of the following function f(t, h; T, °C; [CI]- ,ppm;
A, Bg/g). A set of such mathematical expressions will be presented as the
Prediction Model;

Development of the 50-year forecast in order to describe the development
of the selected corrosion mechanisms during the 50-year storage of the
KURION/SARRY sorption towers;

® Development of a set of countermeasures that can be applied to slow down
the selected corrosion mechanisms. Adaptation of the formulated

in turn, are applicable under the conditions at 1F.
\_ J

.

countermeasures to the real storage conditions. )
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