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ABSTRACT:

The periodic safety reviews (PSR) are important steps in the operation of the French nuclear power plants. The main objectives are:
· To verify the conformity of the nuclear power plants to their current safety requirements, by means of standard safety studies and of a conformity verification performed at each unit of the series,
· To enhance the safety level taking into account more recent safety requirements.

The PSR process jointly developed by Electricité de France, IRSN and the Nuclear Safety Authority is now well-defined and operational.

The PSR assessment is an important part of the IRSN activity of safety and technical expertise. To provide an objective and well-argued expertise, notably for the safety referential reassessment, the challenges of IRSN are to keep and develop his competence and knowledge about the various technical and safety topics, to collect and analyze operational feedback and to define and realize appropriate research and studies programs. 

TEXT:

In France, the nuclear installation operating licences are granted without a time limit. However, the Regulator may request units to take at any time executory measures intended to ensure safety, including suspension of the operation of the installation, and also requires that the licensee performs a periodic safety review (PSR) of his installation every ten years. The objectives of the Regulator are that the licensee improves periodically the safety and proves the real conformity of his installation before the end of each ten-yearly outage.

The finalized PSR general process has been proposed by Electricité de France and has been assessed by IRSN and the standing group of experts (meetings of June 2003). Now this process is well established and has shown its efficiency to the second ten-yearly PSR of the 900 and 1300 MWe series and the third ten-yearly PSR of the 900 MWe series which is started.

The IRSN assessment of a PSR is an important activity involving many experts and many topics. After twenty years of operating experience, a typical PSR (including the build-up of the program) related to a ten-yearly outage of a French nuclear power plants series lasts six years. Its scope includes a large number of various technical and safety topics and requires the appropriate competence, knowledge and access to international operational feedback and research results.

The main steps of the PSR are given in the following paragraphs. At each step, IRSN assess the studies, documents (safety analysis report) and propositions (program of the PSR and modifications) of Electricité de France and submits his analysis and conclusions to the standing group of experts and the Nuclear Safety Authority. In some cases, IRSN has also to implement his own studies and research programs necessary for this assessment.

Build-up of the program and objectives

The program and objectives of PSR are proposed by Electricité de France. But, by his questioning attitude, IRSN participate also to their build-up.

The program and objectives of the PSR is strongly influenced by the knowledge and safety practice evolution as well as the operating experience feedback analysis, be it national or international. Their build-up is very important to avoid any misunderstanding between the nuclear operator and the Regulator during its performance and is also a strategic phase because it must define the scope of the studies to be performed as well as the safety level to be reached.

Identification of the safety referential to be used for the safety conformity examination

The identification of the set of reference safety requirements (called “safety referential” in the following) constituted by the rules, criteria and specifications applicable is also a significant phase of the PSR. It is important to notice that for the first French PSR, this phase led to long debates between the Nuclear Safety Authority, IRSN and Electricité de France. It highlighted the importance of having before the start-up of a PSR an updated and approved version of the safety analysis report. The safety requirement referential is constituted by a number of regulatory documents and accompanying texts that follow this hierarchical order (regulatory pyramid):

· Laws, decrees,

· Approved safety analysis reports,

· Approved general operating rules and associated documents (internal emergency plans),

· Surveillance rules of operating mechanical equipment.

Conformity examination

The conformity examination consists of a comparison of the safety level of the installations with their initial level, i.e. the level for which the operating licence was initially granted, which makes it possible to check that this level has not changed and that therefore, the requirements of the operating licence are still being met. This examination is intended to identify any deterioration or design and manufacturing defect of the installation, and to examine the weak points of the safety evaluations that require additional analysis or justifications.

Therefore the conformity examination is split in two parts:
· The verification of the conformity of the reference safety studies, as described in the safety analysis report, with the applicable safety requirements (conformity studies),
· The verification of the actual state of the nuclear power plants against their reference state given by the safety analysis report (nuclear power plants conformity check).

In addition to the verification of the actual state of the nuclear power plants against their reference state, a complementary investigation program is settled. The objective of this program is to check the conformity of equipment not included in the preventive maintenance programs and eventually to identify maintenance domains to be completed. The investigations are implemented on site at the time of the ten-yearly outages.

The scope of the conformity examination (in all its aspects) is defined on the basis of the operating experience feedback analysis (national and international), of the expertise evolution in safety analyses and of the feedback of the previous PSR.

Safety referential reassessment

The objective of the safety referential reassessment is to bring the safety of the units up to a higher level than the initial design and that achieved by continuous analysis of operating experience feedback, taking into account, as much as possible, progress resulting from the knowledge progress.
Safety reassessment applicable to the nuclear power plants to be examined may differ somewhat from those applicable to the newest nuclear power plants in operation and from those planned. Therefore, in order to launch the safety reassessment studies, the identification and analysis of such differences must be conducted in the most exhaustive possible way.
Then, the need to fill the identified gaps must be examined on a case-by-case basis, in order to evaluate the importance of each gap in terms of the global safety level of the installation. The advantage of changing the safety referential and eventually the installations must be examined taking into account on one hand the potential safety benefit and on the other hand the technical and economic feasibility.

Definition and implementation of the ten-yearly modification batch

After completion of the safety reassessment studies (safety referential reassessment and conformity examination), the operator sends to the Nuclear Safety Authority a document that describes all the modifications (hardware and document) to be implemented to satisfy the conclusions of the safety studies. A need for additional modifications may appear beyond the framework of the PSR as for example modifications deemed necessary to be implemented through the analysis of operating experience feedback.

The PSR process is designed as to enable the operator to plan the modification implementation during the ten-yearly outages. However some modifications can be implemented earlier if they are selected as very high in terms of safety or address generic discrepancies detected on the units.

For example, the replacement of filtering devices of the recirculation sumps which is a generic urging modification decided in 2003, is now being implemented on French nuclear power plants without consideration of their ten-yearly outages.

Safety analysis report

The main objective of the safety analysis report (SAR) is to present to the Nuclear Safety Authority, the nature of the installation, its intended use, but also the updated safety evaluations performed to check that there is no unacceptable risk to the health or safety of the population. The SAR is a contractual document between the nuclear operator and the Nuclear Safety Authority, which has to be fully respected by the operator.

Within the framework of the PSR the operator has to write a new edition of the safety analysis report. This new edition must be sent early enough for it to be assessed by IRSN. On the basis of the PSR and SAR assessment, the French Nuclear Safety Authority approves (or not) the operating of the nuclear power plants until their following ten-yearly outages.
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