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Part 1 — Belgian regulatory body (FANC + Bel V)
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2. Developments since the 7t RM
3. Action on suggestions and challenges from the 7t RM

4. Current challenges
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1.A INTERNATIONAL CONTEXT FOR BELGIUM Sk FAN
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e Convention on Nuclear Safety

¢ Joint Convention

e Convention on assistance in the case of a nuclear accident

e Paris convention on nuclear third-party liability and the Brussels supplementary convention
e Convention on early notification of a nuclear accident

e Convention on physical protection of nuclear material

+ BeELV

s EUropean leve

e ENSREG (European Nuclear Safety Regulators Group)

e WENRA (Western European Nuclear Regulators’ Association)

e HERCA (Heads of the European Radiological Protection Competent Authorities)
e EACA (European Association of Competent Authorities)

e ENSRA (European Nuclear Security Regulators Association)

e International Organizations

e |AEA : Safety committees : NUSSC, WASSC, TRANSSC, RASSC, EPRESC
e OECD/NEA: Various committees (for example: RWMC)
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1.A INTERNATIONAL CONTEXT FOR BELGIUM SkFANC + BeLV
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s Bilateral agreements

e FANC has bilateral agreements with safety authorities of various countries like: France, The
Netherlands, GD Luxembourg, Germany, United Kingdom, Canada

Regulatory Body participation in international R&D projects (RW disposal)

e The SITEX network, the IAEA projects
e The French laboratory in Tournemire, in collaboration with the ASNR
e Experiments in the Swiss underground laboratory at Mont Terri

e Peer review missions

¢ IRRS mission in June 2023
e ARTEMIS mission in December 2023

2022-06-29 8th Review Meeting of the Joint Convention — Belgium 6




1.B BELGIAN NUCLEAR SITES - OPERATING SkFANC + BELV

FEDERAL AGENCY FOR
NNNNNNNNNNNNNN

= ol / Dessel

* Belgoprocess (BP)

Waste treatment and storage
e SCK CEN

Research Reactors

+ other facilities (e.g. hot labs)
¢ JRC Geel

e R&D for European
Commission

Mol / Dessel

=3 S
. OTHER CLASS 1
FACILITIES
_ /l £Q
_ y

e 2 reactors
e Centralized SF dry storage

Fleurus
@ Tihange
a

_—

e 2 reactors

e Centralized SF wet and dry
storage

¢ |IRE: Radio-isotope production
for medical purposes
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1.8 BELGIAN NUCLEAR ENERGY PoOLICY °§')A FANC + BEL 74
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e Phase-out law for industrial electricity production from A
nuclear fission
o e Lifetime of NPPs limited to 40 y b
N
e Modification law of 2003-01-31
2013 e LTO Tihange 1 reactor: Lifetime extension to 50 y
December, 18 /
N
e Modification law of 2003-01-31
e L TO Doel 1&2 reactors: Lifetime extension to 50 y
J
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1.8 BELGIAN NUCLEAR ENERGY PoLICY: LTO DOEL 4 AND Sk FANC + BeLV

FEDERAL AGENCY FOR

TIHANGE 3: CHRONOLOGY =

* The government asks FANC to provide an overview of the decisions and actions needed to extend the operation
2021 of Belgium’s two youngest nuclear reactors beyond their planned lifespan.

— 2

December

* FANC, in collaboration with the General Directorate of Energy from the FOD Economy, publishes the requested
overview with an integrated schedule for all involved actors. FANC’s analysis indicates that an extension of

2022 operations is possible, subject to necessary regulatory adjustments and safety improvements.
January,17

— =

e The federal government decides to extend the operational life of Doel 4 and Tihange 3 to maintain a nuclear
2022 capacity of 2 gigawatts. FANC then fully commits to preparing for the extension and expanding its LTO program.

March, 18

— =

e The initial discussions between the government and ENGIE Electrabel lead to a non-binding letter of intent. In
the following months, the first technical exchanges take place between FANC and the operator ENGIE Electrabel.

— 2

N 2025-03-18 8th Review Meeting of the Joint Convention — Belgium 10



1.8 BELGIAN NUCLEAR ENERGY PoLICY: LTO DOEL 4 AND Sk FANC + BeLV

EEEEEEEEEEEEEEEE

TIHANGE 3: CHRONOLOGY =

* The non-binding letter of intent results in a principle agreement to restart Doel 4 and Tihange 3 by November
2023 2026.

January, 9

— =/

e In response to Elia's report, the government asks FANC whether the older reactors (Doel 1, Doel 2, Tihange 1)

could be temporarily extended to address potential energy shortages. FANC deems this approach suboptimal
2023 and suggests that ENGIE Electrabel complete some necessary work on Doel 4 and Tihange 3 after their restart,
without compromising safety.

— =/

February

* An environmental impact report, required for the extension of operations, is published. FANC issues an opinion
on the nuclear and radiological aspects of the report.

— >

e The federal government and ENGIE Electrabel finalize a concrete agreement on extending the operation of Doel

4 and Tihange 3.

— —

N 2025-03-18 8th Review Meeting of the Joint Convention — Belgium 11



1.8 BELGIAN NUCLEAR ENERGY PoLICY: LTO DOEL 4 AND Sk FANC + BeLV
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TIHANGE 3: CHRONOLOGY =

e FANC outlines its safety expectations to ENGIE Electrabel, requiring preparatory studies,
analyses, and an action plan to further enhance the reactors' safety, especially against
emergencies like extreme natural events. All safety improvements must be completed
by 2028, with priority given to the most critical tasks. )

~

e Negotiations between the government and ENGIE Electrabel result in the signing of
legally binding transaction documents.

2023

December, 13 /

\
e The regulation (Royal Decree of 30 November 2011) is amended to accommodate the

2024 new timeline for implementing the necessary work.
January Y,

2025-03-18 8th Review Meeting of the Joint Convention — Belgium 12



1.8 BELGIAN NUCLEAR ENERGY PoOLICY WL FANC  BEL
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Shut-down dates of the Belgian reactors, as of 31 December 2023 and 1st July 2024

(then accounting for the LTO restart period)

As of 31 December 2023 As of 1st July 2024
Doel 1 15 February 2025 (unchanged)
Doel 2 1 December 2025 (unchanged)
Doel 3 1 October 2022 (unchanged)
Doel 4 1 July 2025 31 December 2037 (at the latest*)
Tihange 1 1 October 2025 (unchanged)
Tihange 2 1 February 2023 (unchanged)
Tihange 3 September 2025 31 December 2037 (at the latest*)

* The shut-down date will be defined at a later stage, based on a set of conditions, but cannot be posterior to 31 December 2037.

\ 2025-03-18 8th Review Meeting of the Joint Convention — Belgium 13



1.B BELGIAN NUCLEAR SITES — DECOMMISSIONING

UNDER DECOMMISSIONING

Doel 1

. Doel3

= Tihange 2 —

e Best Medical Belgium

e Managed by
ONDRAF/NIRAS

m Mol/Dessel —

e Belgoprocess site 2 historical
facilities
e Managed by BP

® BR3 research reactor

Managed by SCK CEN
2025-03-18

This Photo by Unknown Author is licensed under CC BY-SA

Mol / Dessel

Fleurus
@ Tihange
(@»)
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ScFANC + BELV
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DECOMMISSIONING

COMPLETED (LAST 4Y)

Mol/Dessel

e FBFC fuel assembly
production facility

Cleared from nuclear
regulatory surveillance in
March 2022

e Belgonucléaire fuel
production facility

Cleared from nuclear

regulatory surveillance in
December 2019

14
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1.C SPENT FUEL AND RADIOACTIVE WASTE — POLICIES ScFANC + BELV

SNF MANAGEMENT

COGEMA (now ORANO NC).

and 2001.

FEDERAL AGENCY FOR
NNNNNNNNNNNNNN

RW MANAGEMENT

Jll National Policies

Bl Past Reprocessing Contracts

* In 1976 and 1978, four contracts for the reprocessing of 672 tHM
(tons of Heavy Metal) spent fuel from commercial nuclear power
plants were concluded by SYNATOM with the French company

e The fuel was reprocessed on the site of la Hague between 1980

Bl Revised strategy in 1990’s

e Parliamentary resolution 1993-98
e Reprocessing suspended since 1993

e.g. reprocessing resumed for BR2 SNF
e Safe interim storage (wet or dry)

Decision upon proposition from SNF owner

~4904 t,,,,

e the management of very short-lived radioactive waste by decay
and subsequent clearance

e the short-term and medium-term management of radioactive
waste which, after treatment and conditioning, becomes category
A, B or C waste, namely centralised management at the
Belgoprocess site in Mol-Dessel

e the long-term management of category A waste, namely surface
disposal in Dessel

e the long-term management of B&C waste (high-level and/or long-
lived waste) according to which the deep disposal is defined as the
technical solution to be developed through a reversible,
transparent, and participative decisional process. However, only
the first part of the national policy is established

Policies in Preparation

eThe second part of the national policy on the long-term
management of B&C waste

e A specific national policy proposal for the long-term management
of radium-bearing radioactive waste

\ 2025-03-18
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1.C SPENT FUEL AND RADIOACTIVE WASTE — STORAGE

SPENT NUCLEAR FUEL (SNF)

e On-site storage

e Spent fuel pools at reactors

e Site-level storage for NPPs
Dry storage (Doel + Tihange) | Wet storage (Tihange)
Additional dry storage facilities under construction
(Doel)

5 FAN

EEEEEEEEEEEEEEEE
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RADIOACTIVE WASTE (RW)

+ BeELV

Short-term storage on site

e Managed by licensee

Universities, hospitals, research centres, laboratories ...
e LILW-SL (t,, <6 month)

“Nearly complete” decay — min. 10 x t,,

Until clearance levels or conditional release

Generally limited to 5y storage, unless specifically
authorized

mmm  Off-site storage

* @ Belgoprocess
SNF from Thétis research reactor (Univ. Ghent)
SNF from BR3 research reactor (SCK CEN)

2025-03-18

Off-site or centralized storage

* @ Belgoprocess
e @ Umicore (Olen)
Historical radium-bearing waste (see part 2)

8th Review Meeting of the Joint Convention — Belgium 16




1.D INSTITUTIONAL FRAMEWORK — INTERACTIONS ScFANC + BELV

Government

EEEEEEEEEEEEEEEE
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|V||r?|s.ter of Economy Minister of Home Affairs
Minister of Energy

¢
4 Y
Z | QNDRAF/NIRAS Agreement FANC | }:9!3 FAN
ONDRAF/NIRAS (Radioactive Waste Management Agency) (Safety Authority) Y
\
N [ ] BeLV
\
\
\
\

Waste & SF owners

= Belgian State
=  Synatom

™
= Belgoprocess
. ONDRAF/NlRAs " SCK CEN Operators / Licensees
site Fleurus i
Private actors
= ENGIE Electrabel

N 2025-03-18 8th Review Meeting of the Joint Convention — Belgium




1.D INSTITUTIONAL FRAMEWORK — INTERACTIONS $kFANC + BELV
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e Construction & e Waste acceptance system
Operating license Including acceptance criteria

e Discharge license e \Waste inventories

e Materials clearance

e Operational waste

e Inspections (with Bel V)  Dismantling waste

e PSRs
e Specific decommissioning missions
e Dismantling license

incl. clearance e Decommissioning plan

2025-03-18 8th Review Meeting of the Joint Convention — Belgium 18



1.E SURVEILLANCE OF NUCLEAR INSTALLATIONS YeFANC + BEL

uuuuuuuuuuuuuu

SR FANC

FEDERAL AGENCY FOR
NUCLEAR CONTROL

e The Safety Authority e The technical subsidiary body of the FANC

e Regulatory / legislative role
e License proposals by Royal Decree (Government) e Safety Assessments
e Regulation proposals

* Regulatory compliance missions e Surveillance of Class | and IIA facilities
e Performs inspections on specific thematic subjects

e Has enforcement power
close a facility, corrective actions, penalties ...

* |n charge of communication to the public

\ 2025-03-18 7th Review Meeting of the Joint Convention — Belgium 19



1.F LICENSING PROCESS OF NUCLEAR FACILITIES CLASS 1 Sk FANC + BELV
AS DEFINED IN ARTICLE 6 GRR-2001

NNNNNNNNNNNNNN

remarks /
and Applicant data
-OPinions General pub"c T TTT T . ©
[ Y i [ ElA report
3 13 .
;':3 8 assessment 2
= = >
: 5 < Safety assessment ONDRAF
advice .
Local Authorities |+ : B E L V
Application File \
advice BelV S.A :
Provincial Authorites fe—— ONDRAF advice
“Scient, Council Scientific ve) _
1st advice . Council N ol L. advice
advice . .
Regional Authorities f+— Preliminary advice T
I |
: !
advice :
dcovic Other Regional advice E
pr=c et : adice SRR troen
= 2 F A'N C 1 Art. 37 EURATOM
o i o "
dvi . = Summary report
~ a-_:'?- - EQ@.'EE[;;:OOS?"'GS —| Approval of EIA report
{ ¥ construction

Royal Decree
of Creation

2nd

Royal Recree

uonesado

Scientific
Council

License Confirmation
2025-03 Final advice of License 20




1.G CURRENT LIABILITIES SEFANC # BEL

DERAL AGENCY FO
NUCLEAR CONTROL

Funding of Liabilities Planned Facilities

Current practices/

Long-term

management polic
Long term management policy still .
to be defined: disposal of waste
from reprocessing or direct
disposal

Facilities
*  On-site wet and dry storage of
spent fuel (SF) from NPPs

* Geological disposal (host rock
and site undecided)

NPP operators contribute to
the fund managed by

e Dry storage (at Belgoprocess) SYNATOM

and reprocessing of SF from
research reactors

For spent fuel of research reactors:

*  Funds fed by the Belgian state
for historical fuel,

*  provisioned by SCK CEN for fuel
produced after 1988

Nuclear fuel

cycle waste

\ 2025-03-18

Centralised storage at
Belgoprocess site of all SL-LILW,
LL-LILW and HLW transferred to
ONDRAF/NIRAS

LILW-SL : Near surface disposal

LL-LILW and HLW: geological
disposal (in both galleries and
deep boreholes and does not
prejudge the host formation(s)
nor the site(s))

Producer pays, contribution to
the ONDRAF/NIRAS long-term
fund;

Various funds for historical
liabilities fed by state

7th Review Meeting of the Joint Convention — Belgium

Surface Disposal for LILWSL at
Dessel, including the disposal
facility and other facilities for
waste packaging for disposal.
(licence for construction
obtained in 2023)

Storage building for the ASR
non-conform waste at
Belgoprocess

Geological disposal (host rock
and site undecided)

21



1.1 CURRENT LIABILITIES YsFANC + BEL

DERAL AGENCY FO
NUCLEAR CONTROL

Planned Facilities

Current practices/

Long-term management Funding of Liabilities

Non-reactor
waste
(application
waste)

Facilities
Centralised storage at
Belgoprocess site of all SL-LILW,
LL-LILW and HLW transferred to
ONDRAF/NIRAS

Radium waste storage at
Umicore/Olen

nolic
LILW-SL: near surface disposal
LILW-LL: geological disposal (in
both galleries and deep
boreholes and does not
prejudge the host formation(s)
nor the site(s)).

Radium waste: policy still to be
defined, shallow-depth disposal
is investigated as LT
management solution

Producer pays, contribution to
ONDRAF/NIRAS long-term fund;

Insolvency fund;

Radium waste: Producer pays

* Surface Disposal for LILWSL at
Dessel, including the disposal
facility and other facilities for
waste packaging for disposal
(licence for construction obtained
in 2023)

* Geological disposal (host rock and
site undecided) for LILW-LL

Decommis- *  Present projects : Doel 3 and *  Responsibility of operator; Operators contributed to the
sioning Tihange 2 PWR reactors approval of decommissioning provisions; various funds for
Liabilities o ETE Feses Tescan plan by ONDRAF/NIRAS hlstc?rlcal liabilities fed by the
Eurochemic reprocessing plant; e LILW-SL: near surface disposal Belgian State;
SCK CEN waste department; e LILW-LL geological disposal (in Transfer of financial means to * |dem
University of Gent (accelerators) both galleries and deep ONDRAF/NIRAS (waste funds
*  Radio-element production boreholes and does not managed by ONDRAF/NIRAS)
facility ex- “Best Medical prejudge the host formation(s) etz e s i eliee e
Belgium” nor the site(s)) ONDRAF/NIRAS
Disused * Return to supplier, decay storage * Implementation of EU directive, If no return, holder has to set up
or transfer to ONDRAF/NIRAS recovery of orphan sources financial guarantee * ldem

2025-03-18

8th Review Meeting of the Joint Convention — Belgium
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2. DEVELOPMENTS SINCE THE 7T RM %k FANC

Regulatory framework improvement during the period 2020-
2024

Peer Reviews

Preparation of Long-term operation of Doel 4 and Tihange 3
units

New spent fuel or radioactive waste storage facilities

Progress in decommissioning programmes

New developments in relation to disposal of radioactive waste




2. DEVELOPMENTS SINCE THE 7T RM %k FANC

FEDERAL AGENCY FOR

Regulatory framework improvement during the period 2020-
2024

Peer Reviews

Preparation of Long-term operation of Doel 4 and Tihange 3
units

New spent fuel or radioactive waste storage facilities

Progress in decommissioning programmes

New developments in relation to disposal of radioactive waste




2.A REGULATORY FRAMEWORK IMPROVEMENT DURING THE oz 4
PERIOD 2020-2024: LAWS WEANC + BEL

Self-Assessment and Peer Review Obligations from the EC 2022-07-12

Directive 2011/70/Euratom

e Defines financing mechanisms of specific legal tasks of ONDRAF/NIRAS related to the National |-€_3W modif.
Policy and effective participation of the public in the establishment of National Policy by AR 5726 s
. . . . Law of 8 August
ONDRAF/NIRAS, to the inventory of nuclear sites and materials, and to reporting, self- 1980

assessment and peer review obligations from the EC Directive 2011/70/Euratom.

Atam's
Strengthening the Framework: The Law on Nuclear 2022-07-12
Decommissioning and Spent Fuel Management
Law modif.
* Reinforces the legal framework for the sufficiency and availability of the financial resources. 11 April 2003

25

8th Review Meeting of the Joint Convention — Belgium
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2.A REGULATORY FRAMEWORK IMPROVEMENT DURING THE .
PERIOD 2020-2024: LAWS S FAN

Atam's
Management of Soils Contaminated by Radioactive 2022-11-20
Substances

e Defines principles for remediating soil contamination in existing exposure situations.
e |dentifies responsibilities and the process for characterizing and describing soil contamination.
e Outlines the development of a remediation plan and project through a consultation process.

Long-term Operations of Doel 4 and Tihange 3 2024-04-26

2025-03-18 8th Review Meeting of the Joint Convention — Belgium
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2.A REGULATORY FRAMEWORK IMPROVEMENT DURING THE . Y
PERIOD 2020-2024: ROYAL DECREES SsFANC + BEL

2022-02-28

Binding Advice General Rules and Acceptance Criteria

e Sets the date of the entry into force of the Law of 2 December 2021, by which FANC issues
binding advice with regard to the general rules and acceptance criteria.

Establishing the First Part of the National Policy for Long- 2022-10-28

Term Management of High-Level/Long-lived Radioactive
Waste

e Phased implementation.

e Solution proposed: deep geological disposal on Belgian terrotory, on one or more sites,
without prejudging the disposal design.

e Second part of policy: reversible and participative decision-making process for selecting
disposal site(s).

\ 2025-03-18 8th Review Meeting of the Joint Convention — Belgium 27



2.A REGULATORY FRAMEWORK IMPROVEMENT DURING THE . Y
PERIOD 2020-2024: ROYAL DECREES SsFANC + BEL

2024-04-22

Licensing System for Disposal Facilities

Royal
Decree

e Differ from other nuclear facilities:

e Long periods are required to reach the final configuration (a closed facility that
offers waste confinement and isolation from humans and the environnement),

e No dismanteling of these facilities is required.

Financing of the Medium-Term Fund 2024-04-25

. . . . . : Royal
e Establishes the financing of the medium-term fund for the licensed surface disposal Dec»;ee

facility. modif.
30 March 1981

Safety Requirements for Waste Disposal Facilities 2024-05-07

(limited to the Surface Disposal Facilities)

N 2025-03-18 8th Review Meeting of the Joint Convention =Belgium 28



2.A REGULATORY FRAMEWORK IMPROVEMENT DURING THE ] A
S N

PERIOD 2020-2024: RoyAL DECREES @ W i

Management of Soil Contaminated by Radioactive Substances 2024-06-26

e Regulates the qualification of soil contamination experts, by detailing the criteria and the
approval procedure.

Qualification of Facilities for the Storage, Treatment, and
Conditioning of Radioactive Waste

2024-07-11

e Adopted in the wake of the agreement between the Belgian Government and the NPP
operator, ENGIE Electrabel, in relation to the long-term operations of Doel 4 and Tihange 3
reactors.

Classification of Radioactive Waste and Spent Nuclear Fuel, the Almmia
measuring units and consumption of volume credits, and the
contractual transfer criteria

2024-07-11

e Adopted in the wake of the agreement between the Belgian Government and the NPP
operator, ENGIE Electrabel, in relation to the long-term operations of Doel 4 and Tihange 3
reactors.

General Rules for Establishment of Waste Acceptance Criteria

e In preparation.

\ 2025-03-18

8th Review Meeting of the Joint Convention — Belgium

+ BeLV

Partial
implem. Law

20 November
2022

Royal
Decree

modif.

18 November
2002
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2. DEVELOPMENTS SINCE THE 7T RM %k FANC

FEDERAL AGENCY FOR

] Regulatory framework improvement during the period 2020-2024

m Peer Reviews: IRRS MISSION 2023

ARTEMIS MISSION 2023 (see below presentation NIRAS)

Preparation of Long-term operation of Doel 4 and Tihange 3 units

New spent fuel or radioactive waste storage facilities

] Progress in decommissioning programmes

] New developments in relation to disposal of radioactive waste




2.8 PEER REVIEWS: IRRS MIsSION OF 19 - 30 JUNE 2023 $cFANC + BELV
GOOD PRACTICE

NNNNNNNNNNNNNN

% Oversight approach to regulate the interfaces between safety and
security:

" Focus on their distinct application of
* Confidentiality
* Need-to-know principle
¥ Dedicated annual inspections at all NPPs on this topic.

2025-03-18 8th Review Meeting of the Joint Convention — Belgium 31




2.B PEER REVIEWS: IRRS MISSION OF 19 - 30 JUNE 2023 JEFANC + BEL 4
AREAS OF GOOD PERFORMANCE

“The way the regulatory body takes into consideration
research and development results when preparing
regulations and guides for radioactive waste
management, including deep geological disposal.

#The interactive tool “Pathway Evaluation Process,”
which facilitates structured interactions among

interested parties on radioactive waste disposal
matters.

\ 2025-03-18
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2.B PEER REVIEWS: IRRS MIsSION OF 19 - 30 JUNE 2023: Yk FANC + BEL
MAIN CHALLENGE s

4 D
To identify and ensure the necessary competences and

adequate financial resources of the regulatory body due to
the evolving nuclear energy policy in the country

A

. For more details see National Report.
2025-03-18

\ 8th Review Meeting of the Joint Convention — Belgium 34




2.B PEER REVIEWS: IRRS MmissION OF 19 - 30 JUNE 2023: Y FANC + BELV
CHALLENGES FOR THE REGULATORY BODY

wClearly state its strategic organizational objectives.

wUpdate its policy on safety culture and perform self-assessments
accordingly.

% Maintain necessary competence and skills of its staff.

% Complete the regulations in relation to site evaluation for future
nuclear facilities.

wRevise the regulations relating to specific aspects of
decommissioning; radiation sources facilities and activities;
occupational, medical, and public exposures; transport of radioactive
material; and emergency preparedness and response.

\ A follow up mission has been requested for March 2026.
\ 2025-03-18 8th Review Meeting of the Joint Convention — Belgium 36



2. DEVELOPMENTS SINCE THE 7T RM %k FANC

FEDERAL AGENCY FOR

NUCLEAR CONTROL

Regulatory framework improvement during the period 2020-2024

Peer Reviews

Preparation of Long-term operation of Doel 4 and Tihange 3 units
(see 2.A and presentation NIRAS)

New spent fuel or radioactive waste storage facilities

(see presentation NIRAS)

( 1 Progress in decommissioning programmes

( see above and presentation NIRAS)

New developments in relation to disposal of radioactive waste




2.G NEW DEVELOPMENT IN RELATION TO DISPOSAL OF Y FANC  BEL
RADIOACTIVE WASTE:
LICENSING OF THE SURFACE DISPOSAL FACILITY IN DESSEL

2019 e FANC opened the construction and operation license application for public
consultation following favourable advice from the Scientific Council.

CO“SUltatlon * FANC consulted municipalities within 5 km of Dessel, provincial authorities, and the
Process European Commission (Art.37 Euratom Treaty).

® The EC raised complementary questions, which FANC answered on 28 July 2020. The

EC InVOIvement EC provided advice on 13 November 2020.

¢ Based on public comments, various advices, and ONDRAF/NIRAS responses, the
Scientific Council issued a second and final favourable advice.

Final Advice

* On 23 April 2023, the King, via the Minister of Home Affairs, issued the construction
and operation license.

e Published in the Belgian Official Gazette on 16 May 2023.

\ 2025-03-18 8th Review Meeting of the Joint Convention — Belgium 38



2.G NEW DEVELOPMENT IN RELATION TO DISPOSAL OF
RADIOACTIVE WASTE: Sk FANC 4 BEL v
GEOLOGICAL DISPOSAL

uuuuuuuuuuuuuu

* ONDRAF/NIRAS drafted the first policy proposal for geological disposal of high-level
and/or long-lived waste (category B&C).

First Policy Proposal (June 2018)

Strategic Environmental Assessment e The policy proposal underwent a strategic environmental assessment procedure.
(2019-2020) ¢ Consultation of institutional actors and public participation (April 2020 — June 2020).

Revised Policy Proposal e Emphasis on a participative, transparent, and reversible decision-making process.

Royal Decree e First part of the national policy on deep geological diposal of category B&C waste.
e Decision in principle for deep disposal without defining the implementation
28 October 2022 modalities.

Societal Debate (2023-2024) Final Report (March 2024) m

e See presentation NIRAS

\ 2025-03-18 8th Review Meeting of the Joint Convention — Belgium 39



¥ BEL

Finalising construction and commissioning of new radioactive waste storage
facilities at Belgoprocess (see presentation NIRAS)

Decommissioning of NPPs and other facilities (see above and presentation
NIRAS)

Determining the status of spent fuel (see presentation NIRAS)
Establishing and implementing national policy on long-term management of

HLW and long-lived wastes (see presentation NIRAS)

R&D programme on Partitioning and Transmutation (see presentation NIRAS)

Challenges

Site remediation for radium-bearing waste at Umicore, Olen (see presentation
NIRAS)

IRRS and ARTEMIS missions in 2023 (see 2.B and presentation NIRAS)

Programme for long-term management of non-conform waste (see
presentation NIRAS)

M e

2025-03-18 8th Review Meeting of the Joint Convention — Belgium 40



4. CURRENT CHALLENGES FEFANC

Preparation of dismantling of the ENGIE Electrabel PWR reactors
which have been permanently shut down

Outcomes public consultation

Surface disposal of category A waste

Deep geological disposal of category B&C waste

Long-term management of radioactive radium-bearing waste

New buildings at Belgoprocess

4.G

4.c

National programme, legal framework and ARTEMIS
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Outline

= Information on the National Programme (update 2024)
+ Radioactive waste inventory
+ Nuclear Liabilities
+ International context

= Implementation of the Phoenix Law
= Short- and medium-term management

= Long-term management
+ Category A-waste: surface disposal
+ Category B- and C-waste: deep geological disposal
+ Radium-bearing waste: intermediate-depth disposal

— Context

—— Main developments since the 7t RM

— Current and future challenges




Radioactive waste inventory - 2024

For the current nuclear programme — expectations by 2075
Situation as before the Phoenix deal and laws:
3 NPPs 50 years lifetime and 4 NPPs 40 years lifetime

Spent fuel reprocessing contracts untill the 1993 Governmental
decision

Main assumption - still to be confirmed in National Policy: direct
disposal of all spent fuel produced since end of reprocessing
contracts in 1993




Total waste volumes - 2024
Waste Category  |Volume or amount |Remarks

Category A 57600 m3 or 27700 monoliths Waste as for disposal

Category B 10100 m3 Waste as for storage

Category C 70 m3 reprocessed vitrified Waste as for storage
waste

~10600 Spent Fuel assemblies

Radium-bearing waste 30000 m3 Unconditioned waste




Nuclear liabilities

= Nuclear liabilities inventory : ONDRAF/NIRAS draws up an inventory of all
nuclear facilities and sites containing radioactive substances. This inventory
provides:
+ A comparison between the cost estimations by the nuclear actors (when available) and
cost estimation by ONDRAF/NIRAS
+ An analysis of the provisions (Existence, Sufficiency, Availability) and their funding
mechanisms
+ Recommendations for the Ministers responsible for Economy and Energy
= Nuclear provisions are the responsibilities of the nuclear actors; the inventory is
non-binding for nuclear actors
= The fifth inventory of Nuclear Liabilities (2018 - 2022) has been published
begin 2024
= 565 nuclear sites in total
= Total overnight cost estimate of 25 GEUR




International context
ARTEMIS

Integrated Review Service for Radioactive Waste and Spent Fuel Management, Decommissioning and Remediation International F;roject on Demonstrating th'e~Safety of Geolégical Disposal
74
ﬁ * X %
* *
* *
N = International Atomic Energy Agency * **
~—':3~.] '/1 = \‘] Th ermoc h emica l Atoms for Peace and Development * *
2 J i J European Nuclear Safety Regulators Group
(‘-“__,,!' RIDD ‘*‘.‘g database

ey

£

European Joint Programme
on Radioactive Waste Management

d—I
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nership
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/ 1 ONDRAF/NIRAS

y —y) Stakeholder
m—_ﬂ) confidence

Tnirrnaiiinal Asse daiber for
Erwd iy Bafe of Fadiosries Macsrals

Association for Multinational Radioactive Waste Solutions
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Belgian nuclear energy policy

e Phase-out law for industrial electricity production from nuclear fission
Lifetime of NPPs limited to 40 y

Modification law of 2003-01-31
LTO Tihange 1 reactor: Lifetime extension to 50 y

Modification law of 2003-01-31
LTO Doel 1&2 reactors: Lifetime extension to 50 y

J

4 and Tihange 3

New holding (50/50 share with State for end-of-life exploitation period) and a CAP on
the costs for end-of-life cycle

e Belgian Government (BeGov) — Engie agreement lifetime extension Doel A

)

g
v

October 2022: Doel 3 was the first out of 7 reactors to be permanently shut down
February 2023: Tihange 2 was permanently shut down
February 2025: Doel 1 was permanently shut down




New nuclear landscape

: BeWatt
Engie SA Adm. service FPS BeGov
Economy

Provisions for 15 GE (CAP) + LTO Waste
liabilities (|n 2 Stages)

Advice on
Hedera | budget CPN
(financial resp.) provisions COMmIAMEENEN (o

Joint Venture (BeNuc)
owner of the two LTO-reactors

nuclear provisions

Financing

Passifs + CAP Budget / Plan

(1a - 5a)

ELECTRABEL
Operator of the 2 LTO reactors
Operator of the dismantling of 7

reactors

Operational transfer (CTC) ONDRAF/NIRAS advice
Waste mgmt.
T&C (before transfer) Passive mgmt.

Acceptance
Info
provisions

decom Other

producers

SYNATOM

Advice provisions dismantling and fuel (£2050)

SF mgmt.
Mgmt of provisions ENGIE

N’

« Law of 26 April 2024 amending the law of 31 January 2003 on the gradual phase-out of nuclear energy

« Law of 26 April 2024 (‘Hedera Law’) relating to the creation and operation of a public body whose purpose is to manage the funds for RW and SF management
« Law of 26 April 2024 (‘Phoenix Law’) guaranteeing security of supply in the field of energy and the reform of the nuclear energy sector

« Law of 26 April 2024 relating to the creation, organization and operation of a new administrative department within FPS economy, called BE-WATT




' Phoenix Law of 26 April 2024
&

Implications for waste management

3
‘ Dismantling \

Post- :
‘ conditioning ‘ Dlsposal\

Financial responsibility BeGov

Transfer of waste and financial responsabilities
based on contractual transfer criteria (CTC) and
payment of CAP (15 GEUR)

. |

« Law of 26 April 2024 (‘Phoenix’-law) guaranteeing security of supply in the field of energy and the reform of the nuclear energy sector
« The Royal Decree of 11 July 2024 modifying the RD on qualifications for facilities for storage, treatment, and conditioning of RW
+ The Royal Decree of 11 July 2024 on the contractual transfer criteria

1 Conditioning \

Storage

Financial responsibility EBL




7‘ Phoenix Law of 26 April 2024

Contractual transfer criteria

Acceptance system

no\z;;ggd' acceptance Cond. waste acceptance acceptance vm
_ Prov.
Operational and contractual transfer (Electrabel) —Storege

end of financial
responsability of

./ Electrabel
non-cond. Oper. transfer
waste Cond. waste (CTC.)\ Frozen

criteria

)
)

« Law of 26 April 2024 (‘Phoenix’-law) guaranteeing security of supply in the field of energy and the reform of the nuclear energy sector
» The Royal Decree of 11 July 2024 modifying the RD on qualifications
+ The Royal Decree of 11 July 2024 on the Contractual Transfer Criteria




Phoenix Law of 26 April 2024

Implications for SNF management

Before

Spent fuel Interim wet
‘ pools \‘ /dry storage \‘ Copclde g \“ Disposal \

Operator / fuel owner | . wMOo |

Interim dry ‘ e \ ‘ : \
storage COndIthnlng D|sposa|

Knowledge

New
situation

Spent fuel
pools

| transfer | buildup




=¥ Phoenix Law of 26 April 2024

Milestones
Closing LTO restart _ , LTO restart (Scllii:sn:;anlﬁif:r P , Site transfer
(03/25) min (11/25) max (11/27) ol sites) g max (01/50)

Payment CAP B&C I
(11,5 GEUR) |
|

Payment CAP A
(3.5 GEUR)

Transfer nuclear sited
1
1

Transfer historical ! :

waste B&C Transfer SF accordin

to CTC

Transfer of historical waste cAt

Transfer planning B- 1
waste conform with CTC

|

Transfer planning A-waste !
(operational Waste)I
possibly conform with |
CTC,

|

Decision of the European
Commission




=¥ Phoenix Law of 26 April 2024

Future challenges

Defining the roles and the responsibilities of the different actors
in the new nuclear landscape (e.g. NIRAS, CPN, HEDERA, FANC)






#drums

Short- and medium-term management
Context

= National policy: Centralised short- and medium-term management (waste
processing and storage) of category A, B and C waste at the Belgoprocess site of
ONDRAF/NIRAS

= Continuous monitoring of storage capacity at Belgoprocess with the construction
of new storage buildings if deemed necessary

Evolution of storage of low-level waste at Belgoprocess

without operational SD

\

« Need for operationalization of surface

0
670 disposal to guarantee sufficient storage

max. capacity

6200 \ o With operational SD capacity for low and intermediate level
Y waste
5700 usage rate « Re-actualization of the reference programs
A of the producers to assess the occupancy
2001 rate ongoing

2023 2030 2040
Year




Short- and medium-term management
Main developments since the 7t RM

= Building 167X: storage of non-conform waste; operational in Q3 2025

] \, ‘Mw““"“"l"“‘:i;""ﬂ,”




Short- and medium-term management
Main developments since the 7t RM

= ROC building 165X: Central storage building for non-conditioned waste

= Ensure sufficient and dedicated storage capacity awaiting further treatment and
conditioning

= Non-destructive radiological characterisation
= Licensed on 23 April 2023
= In operation in ~2028




Short- and medium-term management
Current and future challenges

= Construction of new storage buildings

+ Building 168X: new storage building for bituminised intermediate-level waste
= In operation from ~2032
= Designed to account for flammability risk associated with the waste type

+ MESSINA: new storage building for the intermediate-level waste

of category A and B
= In operation from ~2030




Short- and medium-term management

Challenge : decommissioning NPP - a waste perspective

= The evolutions in the DECOM-program are monitored by ONDRAF/NIRAS. If necessary,
management steps and associated projects at the site of Belgoprocess are adapted accordingly

= Installations at the site of Belgoprocess are prepared to receive the waste

Reception of category A-waste via Reception of category B-waste via extension of
extension of IPM (~2029) building 136X

Zone F (~2027) Zone E (~2031)




Long-term
Mmanagement




Radioactive waste

Classification and long-term management strategy

A am A

Hunderds of years

Radium-bearing waste:
several thousands of

Until 1 million years







Surface disposal of category A waste

Main developments since the 7t RM

Disposal facility
Civil construction & environmental license: May 2020
Nuclear construction & operation license : Royal Decree of 23 April 2023
Start construction : mid 2025
Start operation : 2029/2030 = challenge!
Ongoing assessment of waste streams for surface disposal :

Systematic conformity check of waste drums in storage with disposal waste
acceptance criteria

Operational




Surface disposal of category A waste

Current and future challenges

Waste packaging facilities for surface disposal
Caisson production facility — in operation 2027
Facility for the production of disposal monoliths — in operation 2027
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Long-term management
of B&C-waste:
deep geological disposal



Policy for the long-term management of B&C-waste

Developments since the 7th RM

1st Part of National Policy on Long-term Management of Radioactive
B&C-Waste laid down in the Royal Decree of 28 October 2022:

+ Deep geological disposal on Belgian territory, on one or more sites, is
the reference long-term management option for B&C-waste. No host rock
nor design defined yet.

+ Decision-Making Process needs to be participative, fair and transparent
+ Reversible process (re-evaluation of previous steps)
+ National policy contains several parts




Policy for the long-term management of B&C-waste
National societal debate (as input for 2"d part of the policy)

Societal Debate 2023-2024

First part
« Deep disposal
 National territory

« Reversibility of the
decision-making
process

Participative decision-
making process

Second part (see next) Part n+1

Started in 2023, ran until February 2024

Led by ONDRAF/NIRAS under the King Baudouin Foundation
as a neutral institution.

Provided recommendations for a reversible, participative
decision-making process

Last part

Selection of 1 or
more sites for the
deep disposal

=




National Societal Debate _

’
©King Baudouin Foundation/JorExelmans

National Societal Debate organized by King
Baudouin Foundation on behalf of
ONDRAF/NIRAS, complementary to the
public consultations required by the SEA
procedure;

Major input (together with ARTEMIS (see
next slides) and international REX) to draft
the 2nd part of the national policy for long-
term management for B&C-waste



ARTEMIS peer review (3-13 December 2023)

Recommendations (& suggestions for the Government)

National policies and framework

R1 - The Government should formulate a well-defined policy decision regarding
spent fuel manaé:]ement options, specifically addressing the choice between
reprocessing and direct disposal. Policy or policies should encompass all nuclear
power plants and research reactors.

R2 - The Government should establish, without undue delay, a comprehensive
geological disposal policy for the management of category B&C-waste
Including all the necessary milestones and initiate as soon as possible the site
selection process.

R3 - The Government should establish a policy for management of radium-
bearing waste in a timely manner to enable the effective remediation of the
existing exposure situation

R4 - The Government should complete thefprocess of establishing safety
requirements and a licensing scheme specific to disposal facilities




ARTEMIS peer review (3-13 December 2023)

Recommendations (& suggestions for the Government)

National strategy/inventory/capacity building/financing

= R5 - The Government should ensure that waste streams that are non-conforming,
have no clear end point or are waiting for a policy decision are included in the
National Programme with their proposed associated management options.

= R7 - The Government should act upon an ONDRAF/NIRAS’ proposal to revise the
legal framework to incorporate additional provisions to allow the definition and the
review of the required information for the reference programmes of the waste
producers.

= R10 - The Government should ensure adequate financial and human resources will
be available for ONDRAF/NIRAS to fulfil its mission.

= S2 - The Government should consider enhancing the harmonization and justification
of financial parameters to be used by all relevant nuclear actors in the
determination of nuclear provisions (time frames, discount rates, inflation rates).




ARTEMIS peer review (3-13 December 2023)
Recommendations (& suggestions for ONDRAF/NIRAS and SCK CEN)

National strategy/inventory/safety case/capacity buiding/plans
&technical solution

= R8 - ONDRAF/NIRAS should include in the national inventory a category for
radium-bearing waste from past industrial activities to make the radioactive waste
inventory complete.




ARTEMIS peer review (3-13 December 2023)
GOOD PRACTICES

Concepts, plans & technical solutions

= GP1 - The centralized management of the radioactive waste by
Belgoprocess prior to disposal contributes to the minimization of waste and
helps to optimize the interdependencies of the different waste management
steps.

= GP2 - The proposed approach for remediation of the radium-contaminated
site at Olen is a very effective means for waste minimization.




Policy for the long-term management of B&C-waste (2"d PART)

Future Challenge

Part 2:
« Participatory and stepwise
decision-making process;
« Dual track approach
(multinational shared repositor
national solution)

v —
5=
_ Part n: Final part:
First Royal Decree: - Reversibility and Site(s) selection of
- Deep disposal retrievability the final solution
- Belgian territory - SEA « Status of spent
- Reversibility of the * Public/institutions fuel
decision consultation S ’

 + societal debate




RD&D: multidisciplinarity and new challenges

CONNECTING gallery PRACLAY gallery
] i i i — =T == " ———r——r—————f
+ 40 years of multidisciplinary ‘ m/ \l T
research ~—
¢ URL and |arge—sca|e expe r|ments Gallery & Crossing test  Seal test Heater test

Boom clay

(e.g. heater test PRACLAY: 35m and
long-term (10y) to study the effect of
temperature (80°C) on the Boom
Clay)

* End of Praclay heater test in 2025




= B . management of
adium-bearing waste:

intermediate depth
disposal






Site remediation for radium-bearing waste at Umicore,
Olen

Policy proposal (part 1) by ONDRAF/NIRAS for the

disposal of radioactive radium-bearing waste
Concept of intermediate depth disposal
Preference for a local disposal solution
SEA procedure & national consultation Dec 2024 - March 2025
Final proposal to Federal Government mid 2025

After National Policy decision part 1

Design of disposal facility (open pit facility or facility with shaft/tunnel
access)

Site selection process - site selection as part of National Policy (part 2)
Local participation




Conclusion

= Many developments w.r.t. the management of the different
waste categories, i.e.
+ License for the construction and operation of the surface disposal facility

+ First part of the national policy for B&C-waste with associated large
national societal debate

+ Successful back-to-back IRRS/ARTEMIS mission in 2023

= Main challenges associated to

+ The preparation of dismantling of PWR reactors and associated waste
management

+ The implementation of the Phoenix Law including the definition of the
roles and responsibilities of the different actors in the new nuclear
landscape

+ Making the surface disposal facility for A-waste fully operational

+ Preparation of the national policy related to long-term management of
radium-bearing waste (part 1) and B&C waste (part 2)
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6. OVERARCHING ISSUES IDENTIFIED FOR
REPORTING AT THE 7TH RM

SEFANC

Competence and staffing linked to timetable for spent fuel
and radioactive waste management programmes

Inclusive public engagement on radioactive waste
management and on spent fuel management programmes

Ageing management of packages and facilities for radioactive
waste and spent fuel, considering extended storage periods

Long term management of disused sealed sources, including
sustainable options for regional as well as multinational
solutions
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6.A HUMAN RESOURCES. LEGAL FRAMEWORK SkFANC + BELV

FEDERAL AGENCY FOR
NNNNNNNNNNNNNN

% Holders of a nuclear licence must make arrangements for education and training,
as well as research activities, to acquire, maintain and further develop the
necessary expertise and competences to meet the needs of the National
Programme (Article 5 of the Law of 3 June 2014);

% ONDRAF/NIRAS must define RD&D programmes that are necessary for the
execution of its missions ;

% Class 1 licensees must meet a series of requirements in terms of skills and
expertise for their staff and ensure that subcontractors have the necessary skills
and work according to the appropriate standards.

The main actors in spent fuel and radioactive waste management are involved in
international networks and initiatives to share best practices, knowledge and

resources on issues related to spent fuel and radioactive waste management (see
\ also 1.A).
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6.A HUMAN RESOURCES. LEGAL FRAMEWORK YeFANC + BELV

FEDERAL AGENCY FOR

uuuuuuuuuuuuuu

% ONDRAF/NIRAS and FANC have bilateral agreements with other radioactive waste
management agencies and regulatory bodies abroad.

% ONDRAF/NIRAS’ RD&D programmes contribute to capacity building in the field of
spent fuel and radioactive waste management.

% FANC and Bel V conduct independent R&D related to radioactive waste
management to develop and retain the expertise necessary for the independent
review of the safety reports for disposal facilities developed by ONDRAF/NIRAS.

% FANC and Bel V have developed a programme called “Strategic Research Needs —
Strategic Issues Underlying the Development of Expertise and Skills of FANC/Bel V
in Geological Disposal”. This programme is regularly updated to keep it in line
with the national waste management policies and strategies.

% ONDRAF/NIRAS, FANC, SCK CEN and Bel V continuously invest in education and
training of their own personnel and other actors involved in spent fuel and

\ radioactive waste management.

\ 2022-06-29 7th Review Meeting of the Joint Convention — Belgium 86



6.A CAPACITY BUILDING. IMPLEMENTATION OF THE IRRS SEFANC + BEL V
RECOMMENDATIONS

uuuuuuuuuuuuuu

% The IRRS review team has issued several recommendations, among
others in relation to the evolving nuclear context in Belgium (shut-
down of 5 NPPs in the short-term).

wTwo particular challenges relate to the financing of the FANC, which
will have to be modified, and to the preservation of knowledge and
competence in the future.

For more information, see National Report.

\ 2022-06-29 7th Review Meeting of the Joint Convention — Belgium 87
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6. OVERARCHING ISSUES IDENTIFIED FOR
REPORTING AT THE 7TH RM

SEFANC

Competence and staffing linked to timetable for spent fuel
and radioactive waste management programmes

Inclusive public engagement on radioactive waste
management and on spent fuel management programmes

Ageing management of packages and facilities for
radioactive waste and spent fuel, considering extended
storage periods

Long term management of disused sealed sources, including
sustainable options for regional as well as multinational
solutions




Overarching issues
Identified during the 7th RM

= Competence and staff linked to timetable (see presentation FANC)
= Inclusive public engagement on RWM and on SF management programmes
(see previous slides):

+ National societal debate for deep geological disposal
‘ nan

= Ageing management of packages and facilities considering extended storage
periods (see next slides)

= Long term management of disused sealed sources including regional and
multinational solutions (see next slides)




Overarching issues

Ageing management of packages and facilities for extended storage periods

Facilities

= Ageing management systems are put into place for all nuclear
facilities and installations on the BP site

= For all SSC’s aging drivers are identified for which a maintenance
program is implemented; maintenance logs are analysed to identify
trends and adjust existing programs if needed

Packages

= ONDRAF/NIRAS and BP developed an approach for systematic
follow-up of the quality and conformity of the packages
+ Periodic review of witness packages
+ Global inspections of the storage facilities and packages

+ Design of packages adapted to conditions prevailing in the storage building
and expected lifetime




Overarching issues

Long-term management of disuse sealed sources

o

T
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= High-activity disused sealed sources:

+ Dismantling and cementation of source capsule in a shielded
container

+ Direct cementation in a shielded drum

= Low-activity sealed sources are loaded in 200L

drums and super-compacted if possible. The 200L
drum is cemented in a 400L drum.

= Disused sealed sources (low- and high-activity) are

excluded from the inventory to be disposed of at the
surface

= All disused sealed sources are considered for deep

geological disposal




7. QUESTIONS AND COMMENTS RECEIVED ON THE NATIONAL REPORT ?(:jg FANC o BEL 74

EEEEEEEEEEEEEEEE
NNNNNNNNNNNNNN

Total Questions: 86

Russian Federation [N
Saudi Arabia [N
Poland |EEEGEG—_—
United States of America [[INNEGN
- — Outcomes Public Consultation
Australia [T
Romania |GGG

Germany [N . . . 0o
w., = Human and Financial Dispositions

Finland |GGG
United Kingdom [N
France _
Canada —
Ireland —
Switzerland —
Netherlands, Kingdom of the [N
China —

Indonesia

Spent Fuel Management
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BELGIUM LEAVES IT TO THE COUNTRY GROUP PEERS

TO IDENTIFY AREAS OF GOOD PERFORMANCE AND GOOD PRACTICES,
BASED ON THE REPORTED DEVELOPMENTS DURING THE PREVIOUS PERIOD,
AND ON THE COUNTRY GROUP DISCUSSIONS.



“'IIIIIIIII “£:=;

Thank you!
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