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A long Journey

90s

» first decommissioning operations in La Hague
»  First parametric cost estimates with French Atomic Energy Commission for UP1

1998
2003

2005

2006

2006-9

2010

2011...

orano

final shutdown of UP1 (CEA), POCO

final shutdown of UP2 400 (Areva) , POCO
Broadfront Decommissioning UP1

Nuclear transparency Act

Decommissioning scenarios & decrees UP 2 400
Broadfront Decommissioning UP2

Increasing integration of DECOM management tools
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Early days — ETE Eval

Parametric tool for decommissioning cost estimates
« Norms/ratios applied to physical and radiological inventories

Co developed in the 90s by CEA and Orano for their respective sites
« Based on return on experience of dismantling previous sites

Became reference in 2006 with « tansparency act » which required

operators to make estimates for liabilities
* Audited and verified by financial auditors and regulator
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Early days — ETE Eval

PHYSICAL INVENTORY CELL per CELL.
TYPICAL SCENARIO ATTRIBUTION.
WASTE SPECTRUM

Blind
Chemical
cell

TYPICAL SCENARIO AND TASKS
. Decontamination,
. Remote control operation,
. Cutting
- Concrete cleaning

Mechanical
cell

Z INVENTORY per TYPICAL CELL
PRIMARY QUANTITIES —
DATA BASE

Hours, Tons (solid waste), . .
m3 (liquid effluents), Sv. . Technical and Economical RATIOS

Shielded
cell

WASTE and EFFLUENTS PATHWAYS TOTAL GLOBAL COST
- Dismantling cost

. Treatment.
- Waste and Effluent cost

. Conditioning
f I . Transport - Site support cost.
s pe nt u e . Storage - Engineering cost
- Others (laundry, work site preparation,...)

pool
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Key learnings

Parametric methods provide useful,
fast and easy to use tools for
decommissioning cost estimates

They can be particularly useful to
identify where the main costs are

They assist in establishing the
overall site decommissioning
programme

orano

The quality of results is highly
dependent on the reliability of plant
physical and radiological information

are critical and require a significant
porfolio of operational exprience to
become robust.

They provide cost estimates, not
technical scenarios and schedules
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Approaching decommissioning time
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Analytical scenario building
methodology

To apply for decommissioning
licence

To establish work packages, define
contracting policy, esstablish
resource needs, evaluate waste
arisings

orano

Operational Scenarios

Why analytical ?

For each cell group a series of
decontamination/dismantling tasks is
established

Some ratios are quantity based, other
are task based

Method is based on bottom-up
approach rather than top-down
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= Description of facility

= Identification of D&D constraints

w = Systematic approach / Rooms classification and grouping

« Identification of D&D tasks for every group

/ = Identification of key milestones

/ = Overall Scenario sequencing

Operational Scenarios

[ LEOPARD v2015 |

LEOPARD database management |

1-Inventory | 2-Tasks/milestones | 3-Waste | 4- Sequencing | 5- Scheduiing | 6-Report [ 7- ADMIN |

Rooms or cells records
Facility selection |Z|

VIRTUAL TOUR

[ Read only H Input ]

l Rooms datasheets report l

AREVA NP - EP/PE
Dismantling Design

[ Open MS ACCESS ]

l Inventory pivot table l

Inventory pivot chart l Reset

l Inventory pivot pie chart l Reset

i Quit LEOPARD |

v; « Characterization of D&D tasks

v/ - Schedule, streams and work package breakdown

w * R&O assessment

v « Overall scenario quotation

R
77 &
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Key learnings

Analytical methodology provides an
operational technical scenario

Allows to quantify resources, waste
arisings, to identify interfaces and
conflicts, to establish work packages

Allow to make a situation based risk
& opportunity analysis rather than
statistical

orano

Quality of plant information is even
more critical than for parametric
approach

Methodology tackles scenario but not

other key aspects of program
« Safety approvals

* Plant condition & maintenance

* Processes & people
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Approaching decommissioning time
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As we moved into delivery, new needs

appeared:

+ Waste flow analysis

* Managing coactivity

* Plant modification follow-up

We started using a variety of

additional tools

* Flow analysis

* 4D spatial/time planning

* Coupling maintenance tool+plant database

Several applications to cover our
needs

orano

New needs, new trials
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PLM approach

Based on commercial PLM solutions
Tested for 3 years in La Hague

Learnings:

* Powerful tool but cost of transition very
high for old facilities

« Acquisition and maintenance costs high

* High level of qualification required for
users

«  Cannotreplace old plant systems
(maintenance), need to be in parallel

orano

Process to
create

Define the facility
MAD/DEM scenario

End of life Rough sketch

Specification
Production (strategy, DB,
organisation)

Production \
studies / 4 Preliminary
design

Detailed
design

Execute the
operation

Define and cost the
Operation scenario
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Paradigm shift

Moving to information sharing platforms

Linking to other existing tools
* Lower transition costs

 Easy for large range of users

* Low maintenancel/licence costs

o s
____

We created an « ecosystem » of mm

applications, processes and users E,g e x_ﬂj Lj L5 > T
connected by a user friendly interface i
LEJ @ For reports JE‘:TJ:TCLE“'EME"S
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Key takeaways 1/2

The complexity of decommissioning programmes
and tools to secure budget, schedule and
delivery

The evolution of available commercial solutions significantly reduces platform costs

But still requires « programme/process building » capability

Decommissioning planning systems to

Size and complexity of perimeter
stage in decommissioning
Range of users

Project specific processes & constraints
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Key takeaways 2/2

Plant information systems and of
decommissioning scenario building

And yet often difficult to establish/collect/update on aging facilities

Advances in data acquisition (survey, smart tags..) and data management (VR,
data mining, IA..) can provide cost efficient anwsers to previously costly
processes

Task specific applications and user interface platforms evolve
rapidly in terms of capability,
to adapt to technology changes
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