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Context: the EDF industrial program of
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Impact of the program on collective doses
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The main goals of the program are
the following:

Implement the technical conditions
to

Integrate the consequences of the

The achievement of these goals
results in the increase of
modifications, renovations and
maintenance programs both in
and outside the RCA
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Activities with a significant impact on doses —

SGR 1300 (up to 3 per year) + primary circuit elbow replacements: 800 person.mSv + 200 person.mSv
per A elbow,

Other modifications: about 300 man.mSv during 3" 10-year outages for 1300 MWe units,
Etc.
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Activities with a significant impact on doses —

Replacement of pressurizer heaters: 70 person.mSyv per activity (up to 13 per year),
Replacement of RCC guide tubes: between 25 and 50 person.mSv per activity,

Replacement of control rod drive mechanisms: between 100 and 190 person.mSv per activity for
40 mechanisms,

Replacement of reactor coolant pump hydraulic units: 25 person.mSv par unit,
Replacement of CVCS heat exchangers: between 60 and 100 person.mSv per activity,
Etc.
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Significant dosing activities of the program

= Activities with a significant impact on doses — collective dose associated to dosing
activities multiplied by a factor of 1.6 in 2020 co  mpared to 2012

n Post-Fukushima modifications: about 10 person.Sv between 2015 and 2020,

o New hydrostatic tests required by French regulation, including CVCS and RHRS:
hydrostatic tests to be performed on each of the 58 French reactors between 2015 and
2020.

= Global increase of work volume  for activities performed in RCA:
o Valve activities
* Work volume multiplied until a factor of 1.6 by 2022 (dose impact ~10 to 15% of the collective dose).
o Logistics
« Work volume multiplied until a factor of 1.5 by 2022 (dose impact ~15 to 20% of the collective dose).

o Inspections/controls
* Work volume multiplied until a factor of 1.4 by 2022 (dose impact ~10% of the collective dose).
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Evolution of the collective dose

= 1St approach

o A specific matrix allows to connect the evolution of costs and collective dose depending on
the kind of activities (for instance, activities on the reactor, logistics, etc.): costs and doses
were connected based on 2012 real data,

o The ratio between work volume in and outside the RCA is considered to be constant.

= 2nd approach

o Based on 2012 real data for the main activity families (valves activities, inspections/NDT,
logistics, etc.), dose and work volume are considered to increase in the same way. The
ratio between work volume in and outside the RCA is considered to be constant,

o Knowing the specific collective dose, the main dosing activities are added to the global
evolution.
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Evolution of the collective dose — 15t approach
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— Collective dose
= Significant increase until 2020 (+30% compared to 2  012) then progressive decrease
between 2020 and 2030.
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3 main technical ALARA actions applicable on the en tire fleet may allow to save
until 16% of the collective dose

to homogenize the source term between reactors
(impact: saved)

to
optimize the use of biological shielding during
outages
(impact:
saved)

to supervise activities

(impact depending on the hypothesis:
saved)
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Impact of ALARA action on the evolution of collective dose

Dose collective moyenne par tranche (H.5v/tranche)

March 2014
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Collective dose -===Collective dose with impact of ALARA actions (realistic approach) _
— . Collective dose with impact of ALARA actions (ambitious approach) -+ Collective dose with impact of ALARA actions (pessimistic approach)

= Possible dose savings until 16% of the collective d ose by implementing the main
technical ALARA levels.
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Conclusions

= The EDF industrial program of maintenance and modif  ications will have a significant
iImpact on collective doses.

= Since already 2 years, EDF evaluates the impact on doses and perform actio  ns to
manage the forecasted increase of doses:

o Managerial and networking actions, which cannot be quantified in terms of dose savings
but which allow challenging NPPs, enhance good practice exchange, etc.,

o Technical actions inducing improvement on source term and/or exposed work volume and
thus allowing saving on doses,

o Specific actions in collaboration with contractors employing staff with high individual doses.
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National and local managerial actions

Networking on ALARA at the _ - Joint work between the nuclear
national level Education and training for operators and nuclear

Actions on individual dose for the
most exposed specialties

(between 10 et 16 mSv/year) , ,
ALARA self-assesment Networking with contractors

___ NPPs challenge
Improve the reliability of dose

objectives

Integration of ALARA in the

Indicators allowing to analyze contractual approach

the pollution of circuits Individual and

collective doses

CADOR — Optimize the use
of biological shielding during

outages
Remote Monitoring System

Avoid/limit pollution of Research and
circuits during operation development actions

Decontamination of
circuits

Decontamination of reactor
cavity - Improve the
conditions for intervention

Avoid/limit pollution of
circuits during conception

<~epF Technical actions
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THANK YOU
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