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INTRODUCTION
The PWRs fleet in France is the property of EDF SA (an utility).

This includes :
1 PWR under going decommissioning (Chooz A)
58 NPPs in operation all over the country
1 new NPP in construction— Flamanville 3 (FA3)

Of the 58 in operation :
The youngest is 16 years old (Civaux 1 & 2)
The oldest is 38 years old (Fessenheim 1 & 2).

Those NPPs are divided in 4 families : i.e. similar design & power
output

The 900 Mwe - 34 NPPs

The 1300 Mwe — 20 NPPs

The 1450 Mwe - 4 NPPs

EPR (1650 Mwe) — 1 under construction
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INTRODUCTION
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OUR NPP'S LIFE EXPECTANCY — END OF LIFE

The safety authority delivers for each plant and after examination a 10 years
operating license.

After 10 years this license needs to be renewed by the operator.

There is no official limit to how many time this process can be undertaken, i.e.
no limitto the plant’s operating life.

EDF originally planned to stop its power plants after 40 years but recently
decided to extend their operating life to 60 years. l.e. ask 6 times for a 10 years
license.

In order to do so it launched a massive upgrading program, design to
include modifications required by Post Fukushima analysis & an extended
lifespan.

This would mean a transition to the decommissioning phase for the operating
plants from 2038 to 2082.

That was before 2016, before the Energy Transition law.

Do not copy| ATOMS 2016 — Time in Nuclear Energy| 06/2016 | 5



OUR NPP’S LIFE EXPECTANCY — POLITICS

Historically plants are mostly shut down before the end of their life time for
political reasons.

In France, the last time this happened was in 1987 with the shutdown of
Creys Malville — a 1200 MW fast neutron reactor close to the Swiss
border.

The 18th of August 2015, the government implemented the “Energy
Transition For Green Growth” act that states that :

“The capacity for generating electricity of nuclear origin in France is limited
by the Act to 63.2 GW, which is the current level”.

When FA3 starts operation , nuclear power plant(s) of similar power
need(s) to be taken offline.

For more information : http://www.developpement-durable.gouv.fr/Brochures-sur-la-loi.html
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OUR NPP'S LIFE EXPECTANCY — THE ENERGY
MARKET

The last factor, and probably the biggest, in an utility’s decision to shutdown a
plant is the market.

If plant is not competitive it is taken offline.

In the current market :
Energy prices are extremely low in Europe and the US (shale gas)
Renewable such as wind and power are still sponsored.

In the last year in a half 8 US NPPs have or will shortly be shutdown for
economical reason.

Though EDF’s fleet remains profitable at this point, it is under strain.

When planning for the decommissioning of a fleet only the pas t is certain.
You are planning for a future thatis  ever changing and impacted by factors
you have little or no control on.
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PLANNING AHEAD - DECOMMISSIONING
LIABILITIES

As a nuclear operator, EDF has to cover all liabilities and costs
associated with the dismantling of its fleet.

Those estimates are based on a case study : Dampierre. It includes :

A decommissioning strategy : Immediate, grey end state, -1m, waste disposal
strategies

Decommissioning plans : where to cut and with what, RPV decommissioned underwater
or in air, etc.

Planning and associated cost estimates.

The case study is then extrapolated to the entire fleet, taking into
account :

The learning curve
Economy of scale

Availability of exterior resources (e.g.. Waste disposal sites).
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PLANNING AHEAD - DECOMMISSIONING
LIABILITIES

The entire study is reqgularly inspected by the stakeholders
(government, European Union).

It's updated every 3 years to consider :
The state of the art

The lasted hypothesis regarding the plants’ operating life.

Based on this update, the liabilities set aside by EDF are adapted.
As of today, this has led EDF to set aside : 11 944 m€,,,5

Because of the mechanisms involved the growth of decommissioning funds,
the required level is highly dependent on the overall strategy  : does the fund
need to be spent (ready) in 10, 20, 50 years ?
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IN THE MEAN TIME — DECOMMISSIONING
UNDERWAY

Decommissioning also involves projects that are underway, like the
decommissioning of the Chooz A power plant.

It was the first PWR operated in France (and also the first to be
decommissioned).

It was in operation from 1967 to 1991 with a net capacity of 305 Mwe
and shutdown for economic reason.

It was first put in SAFSTOR from 1967 to 2007.

Decommissioning started in 2007 :
2007 — 2013 : primary loops, steam generators and pressurizer
Reactor Pressure Vessel decommissioning started in 2016.

RPV expected to end in : 2018
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IN THE MEAN TIME — DECOMMISSIONING
UNDERWAY
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IN THE MEAN TIME — DECOMMISSIONING
UNDERWAY
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IN THE MEAN TIME — DECOMMISSIONING
UNDERWAY

The steam generator were extracted as single pieces and decontaminated.

This allowed their waste category to be downgraded (to very low level waste).
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IN THE MEAN TIME — DECOMMISSIONING
UNDERWAY

phase 6 : primary
outlet nozzle

phase 1 :
installation of
cutting and
handling
equipments
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IN THE MEAN TIME — DECOMMISSIONING
UNDERWAY

Especially for projects underway, decommissioning IS an expensive
activity.

There’s no revenue for the company (no sale).

But the costs are still there
local and state taxes,
operating teams,
emergency planning etc.

For the biggest NPPs this amounts to close to 1 million € per
month — excluding decommissioning costs.

The pressure is high to decommission as soon and as quickly as
possible.
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IN THE MEAN TIME — DECOMMISSIONING
UNDERWAY

Ongoing projects also mean that you have to deal with the time

constraints that come with a site and (de) construction work.
Support function availability — order of magnitude : couple of days
waste packages availability — delay : couple of weeks
Personnel on site and trained for the work — delay : weeks/months
Complicated operation that require a 24h presence — hour.
Requirement specification and safety demonstration reviews - months

Contract management — years.
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CONCLUSION

The points | tried to make were that when considering the
decommissioning of NPPs you need to be able to jump
from one time frame to the next :

To consider the time constraints of an ongoing project.
To plan for works that will happen in 15 to 60 years.

In an ever changing environment.
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Questions ?



Thank you



