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Nuclear Energy: a vital alternative for Europe
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In today’s energy and climate change
context, nuclear energy becomes a

vital alternative. Ry To establish a nuclear energy roadmap to improve the nuclear
— legal framework;

The policy issues:

To support a greater harmonisation of safety requirements at EU
European Nuclear level for nuclear installations in the EU.
Energy Forum

The research challenges:

: Present generation of reactors: ensure a safe and efficient
S — operation, considering their life extension

Prague - Bratislava

Safe and efficient deployment of the new generation of LWRs
Consolidate the management of technological solutions for

€ the back-end of the fuel cycle and its societal acceptance
( Long-term sustainable solution: implement the GEN |V fast reactor
systems
o Explore the non-electricity use of nuclear energy: high temperature
i jﬂ = processes for heat production

Ensure nuclear controls and security within Europe and
outside

Accelerate European research integration, and setting up of

HO priorities

Sustainable Nuclear Energy
Technology Platform

Enhance and coordinate efforts in education & training
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Nuclear Waste Management and
Environmental Impact

Fower reaclor

» Spent fuel source term
determination

e Long term storage spent fuel
behaviour

* High level waste final disposal

e Basic data and properties

* Environmental aspects

Data used for performance assessment
and modelling exercises within national
programmes and international projects

High-level
radioactive
wasles S _1_.; ”
A b

Geological disposal
(ten thousands years)

JRC FP7-JRC Direct Actions EURATOM

Focus on the waste form
(spent fuel, other materials)
and its immediate
surroundings (including
cladding) in a geologic
repository or storage facility.

Multi-disciplinary
experimental approach using
a broad spectrum of facilities.

Aim: converge to a unified
understanding/prediction of
the waste form behaviour.

Emphasis on science.



JHC Corrosion suppressing effect due to hydrogen
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H, overpressure causes
2. Groundwater in bedrock is .
oxygen free suppression of the fuel
matrix corrosion

3. Oxygen free H,O reacts with
canister iron to produce hydrogen

3Fe + 4H,0 — Fe,0, + 4H,

4. a-radiation splits the groundwater
in a process known as radiolysis

1. Iren canisters containing the spent fuel H.0 2 H,0,, H,and O,
are emplaced in the repository boreholes

Criginal; Jan Rojmar

—> ongoing experiment on high burnup UO,
(collaboration with SKB, Chalmers Univ.)
 Similar results were obtained for alpha-doped UO, and irradiated MOX
« Corrosion inhibiting effects observed also in presence of small amounts of H,
* Mechanisms responsible for the observed behaviour need to be determined
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FP7-JRC Direct Actions EURATOM
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In alternative fuel cycle strategies, because of
the fuel type and the very high burnup reached,
traditional hydrometallurgical reprocessing
might not be the most adequate method.
Therefore, different pyrometallurgical (non-
agueous) separation techniques are under
development



JHC Development of pyrochemical separation methods
EUROPEAN COMMISSION for actinides
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. ) The main activities are
Electrorefining of metallic fuels focused on the molten

chloride salt medium,

solid liquid P
anode  cathode  cathode o LICI-KCI eutectic:
Cd liquid cathode (B5g)
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actinides by
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TC electrolysis
anode
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Nuclear security
T

Non-Proliferation is a policy
objective of the EU

Aim:
* Technical support to Commission
services under EURATOM Treaty and

to IAEA under the Non-Proliferation
Treaty.

* Implementation of tools for information
analysis

» Additional protocol: to assure the
absence of undeclared nuclear
operations




JRC Activities and Main Challenges in Nuclear Security
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Nuclear security

4. Generation IV

i - Generation IV systems are designed to be
1. Traditional Safeguards inherently more proliferation resistant

Isotope & Element Assay - Effi(;ii\r;tei)?‘gguards systems need to be

- Nuclear material accountancy (owner)
- Independent verification (Euratom, IAEA,...)

- reference materials, information tools, measurements 5. Prevention of Radlologlcal Risks

- security of sources

2. Strengthened Safeguards - Data bases in support to Europol, JLS
Environmental Analysis - Detection and identification of nuclear and

— radioactive materials
- Absence of undeclared activities (Add. Protocol)  _ gcenario development and modelling

- monitoring activities, particle analysis... - International collaboration
- Open source Information: country reports

3. Combating lllicit Trafficking and Nuclear
Forensics
- Detection Chemical Analysis

- Source attribution  Macroscopic Parameters
Microscopic Parameters
- Databases Reference Data
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Conclusions
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Security of energy supply, competitiveness and sustainability are key concerns in
the EU of today. In particular, low-carbon energy at the top of EU’s policy agenda

Through its various programmes, the JRC addresses the major concerns of
European nuclear enerqgy technical and scientific issues.
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