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CSA scope and content
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Complementary Safety Assessments

On May 5th 2011, the French nuclear regulatory authority (ASN) called for 

Complementary Safety Assessments to be conducted with a focus on the 

following items:

Safety margins with regard to natural phenomena (earthquakes and floods)

and their consequences (loss of power and cooling functions)

Management of emergencies caused by these phenomena, and

Affecting reactors and fuel storage ponds

Reviews focusing on three aspects:

Plant design features; compliance of plant facilities with respective design requirements, 

which are regularly reassessed and tightened with each successive periodic review 

required by law

Review of plant robustness (available design margins, redundancy, etc.), beyond the 

scope of the original design basis

Modification opportunities that could further enhance current plant safety standards



EDF reports submitted to the regulator 

on schedule

19 EDF reports (reactors in operation 

and under construction) have been 

submitted to the French nuclear 

regulatory authority (7 000 pages).

Supported by its solid industrial model, 

EDF has drawn on all its engineering, 

operational and R&D skill sets. 

For a period of 4 months, more than 

300 engineers worked together to 

produce these reports.

4

Thanks to the efficiency of 

EDF’s dual role as Architect-

Engineer and Operatorof its 

own  plants, these reports 

were submitted on time in 

spite of a tight schedule.



CSA highlights and supplements strengths 

of the EDF nuclear fleet

Initial design (PWR) - good intrinsic robustness

Continuous improvement of safety: periodic safety reviews

Standardization of the EDF fleet: homogeneity of the improvements; 

operating feedback of more than 1,000 reactor x years

Quality of plant operations: operation, maintenance, emergency 

preparedness- local + national, transparency

Industrial organization and resources: mastering the design and 

improvement of plants by the integration of engineering and R&D 

resources

General industrial context and selection process, qualification and 

monitoring of suppliers and service providers = allows EDF to benefit 

from the contributions of the best companies in the world which are 

specialists in their field
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How did EDF proceed?

2.
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CSA: a two-pronged approach

1

Review of existing 

resources with 

regard to current 

safety reference 

standards

Assessment exceeds the 

scope of current safety 

reference standards. 

Provision of additional 

resources if required 2

6 review areas 

(specified by 

the ASN):

Earthquake

Flooding

Loss of cooling 

water supply

Loss of power

Severe accident 

management

Contractors
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CSA results

3.
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CSA results

On the basis of its findings, EDF can 

confirm that a high level of nuclear 

safety is being maintained on its 

nuclear power plants. Compliance 

with reference safety standards is the 

over-riding priority.

Additional measures have been 

proposed in the light of new 

assessments exceeding the scope 

of all previous assumptions and 

making full use of lessons learned 

from the Fukushima accident

These measures will contribute to 

raise the high standards of nuclear 

safety already being observed on EDF 

nuclear power plants
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Fields for actions selected for deployment 

further to assessments
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Enhancing robustness of systems designed to protect plant facilities against 

external hazards (earthquakes, flooding, etc.).

Increasing water make-up and electrical power supply capacity

Minimizing radioactive releases in the event of a severe accident (to avoid 

significant long-term contamination of surrounding areas)

Reinforcing site and national emergency preparedness organizations (personnel 

and equipment).

Key additional measures:

“Hardened safety core” of systems, structures and components designed to 

prevent large radioactive releases to the environment in extreme conditions 

considered by ECS reviews.

Measures taken to protect the “hardened safety core” against hazards 

exceeding the scope of the current design basis.

Nuclear Rapid Response Force (FARN),  available on site within 24 hours.



Actions proposed following the Complementary 

Safety Assessments
Four fields of analyses with three objectives:

Earthquake Flood and 

other hazards

Loss of Heat Sink/ Station 

Blackout  (Reactor and Spent 

Fuel Pool)

Severe 

accidents

Avoid fuel meltdown (reactor) 

or  fuel uncover  (Spent Fuel)

Protect the key safety 

functions

Limitation of 

radioactive 

releases

Four fields for actions

2. Additional electricity 

source

Additional water 

reserves

3. Protective measures 

in case of core 

meltdown

Studies / knowledge of 

phenomena

1. Reinforcement of 

protections against 

hazards

4. Optimisation of organisation

Reinforcement of crisis management

(resources and equipment)
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Strengthen emergency arrangements and 
related resources
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Strengthening of skills permanently present 

on the station

Optimised arrangements and procedures 

- Exercises and training courses and increased 

equipment operability and reliability,

Nuclear Rapid Response Force (FARN),

Local emergency resources – Regional and 

national emergency resources,

“Plug and play” water and electricity supplies

Local emergency centre (CCL in French):

- More robust emergency management  

premises, designed to cope with an emergency 

affecting the whole station over a long period …



The nuclear rapid response 

force (FARN)

4.
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Respond in the areas of operation, maintenance and logistics for a station in an accident 

situation to restore a water and electricity supply in less than 24h, with the beginning of the 

response in 12h, thus:

• limiting deterioration of the situation

• confining any radioactive effluents or waste (e.g. re-injection of effluents into the 

containment)

• and, if possible, avoiding core meltdown

working round the clock, taking over from the operations crews who will have been carrying 

out the emergency actions on the affected station

•Only one station affected by the accident out of the 19 (one of the FARN stations can be 

affected by the accident) 

•Large-scale destruction of infrastructures, including access

•On-call teams potentially not operating 

•Possible accumulation of risks (radiological and/or chemical)

FARN response based on the following assumptions

FARN aims

The purpose of the nuclear rapid response force 

(FARN) is to provide external support for a station 

in difficulty
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The nuclear rapid action force (FARN) is deployed 

as part of  a process planned ahead of time

Mobilize

• A national team and 4 regional teams in base NPPs 
(Civaux, Dampierre, Bugey et Paluel)

Assess

• Situation on site

• Positioning of the rear base (10 to 30 km)

Act

• Recover water and electricity supplies

• Plug & play..

• Intervene in less than 24 hrs to bring support to shift 
teams

Deploy

• Large-scale resources within 3-4days : Protection, 
Intervention, monitoring, logistics management.

Plan

• Sustainability of actions beyond the first few days of 
autonomy

• Manage the situation over time (water production, 
waste treatment, etc…)
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• The nuclear power operations division emergency director takes the decision 

to mobilise FARN for the NPP requesting it

• The station manager remains the nuclear operator

• FARN response is thus part of national emergency arrangements

• FARN members are EDF personnel and are dedicated to this force 

• FARN responders officiate in strict compliance with the industrial safety 

and radiological protection procedures laid down for this type of situation

• Arrangements are set out with several time scales (geographical 

reconnaissance and short and medium term/long term) 

• FARN must be able to act in complete autonomy for several days on a 

partially destroyed station

FARN responds as part of the corporate 

emergency arrangements
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The nuclear regulator’s 

conclusions presented on 

January 3rd, 2012

...and the next steps....

5.
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The nuclear regulator’s conclusions
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On 3 January 2012, the chairman of the nuclear 

regulator (ASN in French), André-Claude Lacoste, 

presented the conclusions as requested by the 

French government.

ASN stated that “… the level of operating safety 

on plants is sufficient not to require immediate 

shutdown of any of them”….

At the same time, the ASN considers that it is 

necessary to increase, in a time as short as 

possible, beyond the safety margins already in 

place, the robustness of the plants to cope with 

extreme situations. The concept of “hardened 

safety core” (noyau dur) proposed by EDF 

answers to this objective.

Technical Requirements under discussion with 

ASN. “Hardened safety core” to be defined at the 

end of June 2012.



The next key steps
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ASN technical requests (TSN act – nuclear transparency 

and safety)
Draft for official consultation with operators received mid-February.

Definition of the industrial modification programme to be 

submitted to ASN on 30/06/2012

Over 500 actions identified (ECS, GP review, etc.)

Short-term modifications: FARN, temporary mobile equipment (small diesel 

generators, thermal motor-driven pumps, etc.), “plug and play” connections

Medium-term modifications: ultimate back-up diesel (DUS), ultimate heat sink, local 

emergency centre, anticipation of changes in operating reference safety standards: 

earthquake, flooding, loss of power supply, etc.

Long-term modifications: close interaction with Long Term Operation safety objectives 

and related modifications



EDF international involvement

6.
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Beyond borders: safety is a collective 

responsibility

Beyond national actions, international involvement of EDF: 

because a nuclear accident anywhere is a nuclear accident 

everywhere

Necessity of strengthening nuclear safety worldwide

EDF will: to support strong nuclear policies and control at 

different levels:

States level: through IAEA stronger policies, with more oversight 

control

Nuclear Safety level: through harmonization of practices and 

requirements through international organizations like WENRA, INRA

Operators level: through strengthening of WANO



WANO Action Plan

EDF strong involvement in WANO Post Fukushima Commission (PFK) 

set-up in April 2011 to propose changes inside WANO

PFK Commission proposed 5 major changes:

To expand scope of WANO programs to design and accident management 

To set-up an event response strategy

To increase WANO credibility (stronger internal control)

To increase Transparency (WANO regular reports accessible to public)

To increase internal consistency between the 4 Centers 

PFK Commission recommendations endorsed unanimously in last BGM 

in November 2011

Set-up of specific commissions (5 members) to oversight the 9 groups in 

charge to speed up the implementation of the recommendations. EDF is 

one of the member



Thank you for your attention
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