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EDF DECOMMISSIONING ONGOING PROGRAM
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ZOOM ON GRAPHITE-GAS REACTORS (6 IN FRANCE)

e First generation of nuclear power plant in France
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MAIN SEQUENCE FOR DECOMMISSIONING UNGG SITE

Dismantling
Defuelling and prompt Reactor

dismantling of electromechanical circuits around

the reactor Dismantling

End of Decree for
Operation decommisionning
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CHA2 REACTOR CONTAINMENT STRUCTURE

REACTORS CORE

10 a 30 times
more
materials
than a PWR

ctures within the core

ger and lower metallic

A big challenge

Scenario
adaptable and
transposable
to other plants

~ 56 m

TOKAI MURA 1 (Japan) RBMK (Russia)
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RISK MITIGATION — EDF DP2D DISMANTLING MODEL

« Make or Buy » adjustment (EDF €<-> Supply Chain)
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REACTOR DISMANTLING SCENARIO (DESIGN STUDIES)

For UNGG reactors, dry scenario is preferred to water scenario due to :

v Similar dismantling duration between water vs dry scenario

v Overall health Physics very similar concrete
v Lower risk due to lack of Tightness of vessel and water management

The Dismantling scenario is similar for all kind of GG
v’ Concrete Opening from the top of the reactor,
v’ Plateform installation on the top of the reactor
v’ Concrete opening of the remaining part
v’ Dismantling from the plateform
v Upper Metallic structures (internals)
v’ Graphite layers of bricks Mettallic
v’ lower Metallic structures (supporting structure) iildd s IS

Dismantling duration of about 25 years in average for all EDF’s graphite reactors

3 categories related to the design of graphite gas reactors :

. . - Concrete (reactor opening and biological protection)
4 categories of risks ‘ - Metallic structures

- Bricks extraction
1 categorie related to the design and operation of the
dismantling plateform

Risk mitigation approach: A Fundamental Issue to control cost and timeline
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RISK MITIGATION APPROACH

[1 Construction of an Industrial demonstrator

q
& SeDF

Mock-up : To Implement automated means, remote handling
tools, test the efficiency of cutting tools on real scale mock up,
adapt and adjust to any kind of identified needs

3D Simulation : use of realistic 3D modelling to simulate
complexe Access, Clash detection...

Training workers

Conduct First of kind operation on CHA2 prior
to the others

Confirm the efficiency of waste route, ventilation, access to all
parts in the core, status of graphite bricks ....

Feedback of tooling performance/maintenance and dosimetry

Reduce the risk of major plateform failure during operation

Studies for interim storage on site
Graphite and LLW

Basic design, costing, ...

Ignalina Workshop - 8th November 2018 | 8



THE SEQUENCE OF DECOMMISSIONING FOR UNGG
REACTORS

2016 2030 2050

Industrial D i (ot e
e — ecommissioning the pilot plan
Secure configuration Surveillance of facilities Decommissioning other reactors

Updatlng official
authorlsatlons

Discussed with the French safety authority

Risk mitigation all along the program

Mock-up Simulation

concrete, tools Feedback and complementary tests for other reactors

mettalic Virtual

structures reality....
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R3 OPTIONEERING, CONCEPTUAL DESIGN AND EIAR
DEVELOPMENT

The first of a kind graphite reactor dismantling (CHA2 and R3 Ignalina) is a big challenge.

EDF manages the decommissioning of 9 EDF shut-down nuclear reactors in France and
prepares the future decommissioning of EDF's operating nuclear fleet and has developed
tools and methods (decommissioning studies, risks mitigation, ...) to compare scenarios
and is testing new technical solutions (DEM+ *) to improve timeline, technique and cost,
while maintaining an appropriate level of requirements.

Risk mitigation regarding safety, decommisionning duration and mastering global cost is
a key factor and EDF's new Industrial Decommissioning Demonstrator facility
(operational by 2022 in Chinon — France) is a an essential element of our approach.

DP2D establishes industrial solutions for intermediate (long-lived) and high-level
radioactive waste and develops efficient industrial solutions for managing all types of
waste.

DP2D has developed a strong knowledge about graphite (with the CEA)
characterisation, packaging, treatment, repositories

* http://www.orekasolutions.com/demplusfornuclear
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