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FRENCH REGULATORY APPROACH

TO ESTABLISHING THE SAFETY CASE FOR AGEING NPP'S

0 - FOREWORD

Before specifying the objectives of the safety assessment approach for reactors being operated
in France, mention should be made of the main stages in the regulatory plan and of the
corresponding safety assessments which lea i to a plant being commissioned.

The French regulatory procedures make provision for three main stages in the safety
assessment of nuclear power plants.

• The first stage ends up with the construction licence decree and focuses on the assessment
of the preliminary safety report. The construction licence decree, signed by the prime
minister and countersigned by the ministers in charge of the environment and of industry,
sets out, notably, the characteristics of the installation and the particular provisions with
which the operator must comply. It also specifies the terms and conditions which the operator
must uphold with respect to the normal operation of his facility and, eventually, during
decommissioning. In addition to these provisions relating to the safety of the facility, the
construction licence decree can include provisions relating to other areas, for example water
heating and climatic conditions. Consequently, the operator must secure an approval from
the relevant ministers before the first consignment of fresh fuel elements is introduced into
the fuel storage building of the unit in question.

• The second stage makes it possible to issue the fuel loading approval following evaluation of
the provisional safety report. The approval for releases of liquid and gaseous waste shall
also be issued on this occasion. Then the approval for conducting hot pre-critical tests is
issued, following analysis of the results of cold functional tests and after the hydrotest
certificate has been delivered. Depending upon the results of the previous steps, the
approval for first criticality and for power escalation to 90 % of nominal installed capacity, and
then to 100 % of nominal capacity are then issued. These test periods are subject to
particular attention in the safety assessment carried out by the Safety Assessment
Department of the Institute for Nuclear Safety and Protection (IPSN) : firstly, in-depth
analysis of "test sequence programmes", documents which set out the principles, aims and
nature of the tests envisaged, as well as the acceptance criteria, then ongoing and real-time
monitoring of the various stages of the tests, analysis of results and significant events or
incidents arising during performance of the tests. The checks and analyses carried out
during the tests make a large contribution to the verification of the global safety level of the
facilities.

• The third stage makes it possible to declare the start of normal operation of the installation.
Indeed, the nuclear unit construction licensing decree stipulates that a facility can only be
considered commissioned once the relevant minister has given his approval to the final
safety analysis report together with definitive general operating rules.

This same decree specifies that the final safety report shall include, in addition to the elements
contained in the provisional safety report, any further specifications concerning :

• the tests conducted.
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• the real startup conditions and the power escalation tests,
• conclusions drawn from these tests.

The safety authorities have also requested transmission of the operating review report covering
the period between unit startup and the date on which the final safety report is published.

Once the above documents have been received, the Institute for Nuclear Safety and Protection
will analyse them. This analysis is presented to the standing group of experts in charge of
reactors, which issues its recommendations to the Nuclear Installations Safety Directorate
(DSIN). The minister in charge of industry then notifies the applicant his approval for definitive
commissioning, in some cases with certain provisions.

Consequently the various stages leading to the normal operation of a power plant imply an initial
comprehensive safety assessment of the plant, including operational aspects.

1 • OVERALL STRATEGY FOR SAFETY EVALUATION OF UNITS IN OPERATION

1.1 - Different types of safety assessments

There are three distinct types of assessment : ongoing analysis of operating safety, analyses
dealing with specific subjects, and reassessments of safety.

• The ongoing analysis of operating safety, which involves the analysis of incidents arising
in French or foreign plants and the analysis of deviations encountered during checking or
maintenance operations or during tests. The analysis on a day-by-day basis of experience
feedback is supplemented by a periodic review of the conclusions drawn from it,

• The analysis of spécifie subjects (ad hoc reviews), such as operator training, quality and
safety of maintenance operations, the behaviour of steam generators, or safety during
shutdown conditions. The analysis can be provoked by the need to get an idea of the state of
progress of safety studies: probabilistic safety assessments, accident scenarios, or
operating procedures for example. Specific examinations are also performed following
important events (Three Mile Island and Chernobyl accidents).

• Safety reassessments, undertaken approximately every ten years of operation, which must
provide a global review of the safety level. Of course, much of the information required for
such a review has already been gathered and analysed either in the framework of the
ongoing analysis of operating safety, or during specific reviews. However a reassessment of
safety makes it possible to highlight those subjects which need further investigations and
decisions.

1.2 - The link to normal regulatory reviews

It should first be recalled that, in France, licences granted do not have an expiration date.
However, the safety authority has the power, in its capacity as such, to take all executive
measures intended to ensure safety, including suspending operations in the facility.

Even after commissioned, unit operation remains subject to many constraints from to the safety
authority, of which the main ones are :

• the operator shall regularly provide the safety authority with an update of the safety report
and general operating rules. In addition, modifications of a nature to induce non-compliance



with the provisions set out in the creation licence shall be submitted first and foremost to the
safety authority. For other important modifications, the operator shall inform the safety
authority,

• if the operator wants to load and to burn fuel in a way not corresponding to a previously
authorised standard management method, he must obtain a licence,

• a startup authorization is necessary for restarting a unit after outage for refuelling. This
authorization is subject to the prior examination of the results of maintenance and control
operations conducted during the outage. In addition, after an incident, restarting the reactor
may require an authorization if the safety authority deems this to be beneficial,

• the safety authority verifies, during inspection visits by inspectors, if the provisions laid down
are observed,

• the licensee shall also submit his installation to the checking and test procedures imposed by
the various regulatory documents. Hence, the primary circuit shall every ten years be the
subject of a hydro test and an inspection, the results of which are analysed from the
viewpoint of safety. In addition, certain items of equipment are subject to the monitoring
provisions imposed by regulations concerning pressure vessels,

• reassessments of safety are not a direct result of the strict application of a regulation. Indeed,
the ongoing monitoring carried out does not make the regulatory requirement of proceeding
to a reassessment of safety a sine qua non. However, in application of a decree relating to
nuclear facilities, the relevant minister can, at any moment, ask the licensee to proceed with
a safety reassessment of the facility. In practice, the safety authority requests a safety
reassessment approximately every ten years.

Application of these various procedures leads to safety assessments conducted by the licensee
and analysed by the safety authority and its technical support unit.

1.3 - Monitoring safety assessment

The example of the performance of a safety assessment, such as that for the Fessenheim and
Bugey plants, presently nearing completion, illustrates the way in which safety assessment
monitoring is carried out.

It should first be made clear that it is the operator who shall compile the dossier and provide the
safety studies, so that they may be analysed by the Institute for Nuclear Safety and Protection.
The Institute for Nuclear Safety and Protection compiles an analysis report which is presented to
an expert group, the "standing group in charge of reactors". This group bases his judgement on
this report and on responses given by the operator, then sends its recommendations to the
Nuclear Installations Safety Directorate, which then forwards the corresponding requests to
Electricité de France.

1.4 - Power plant lifetime

The licence granted in France is a construction licence and not an operating licence. Therefore,
the question of renewing or extending an operating licence does not arise from the regulation.

At the design stage, a provisional period of 30 years was considered. However, the oldest high-
power nuclear units presently being operated in France are, with the exception of the natural
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uranium fuelled, graphite-moderated gas-cooled reactor at Bugey 1, under the age of 16. The
problem of the lifetime of these units is therefore not an immediate one. This question, and more
generally that of managing ageing is however examined by the operator and the safety
authorities.

In general terms, managing ageing relies on the implementation, as early as the first years of
operation, of a programme of maintenance, checks and tests making it possible to monitor and
restore, if necessary, the functional capabilities of the equipment. Mention can also be made in
the framework of the ongoing process of follow-up, of the monitoring of vessel irradiation and
record keeping for the reactor coolant system. The follow-up programme is revised in order to
take into account conclusions drawn from experience feedback.

The ten-yearly inspections of units, which is a requirement of the French regulations,
supplement this ongoing monitoring by more stringent tests, which notably involve the
performance of a hydraulic test on the reactor coolant system and certain specific controls. This
is also the occasion of a containment test, allowing the strength and leaktightness checking
under conditions identical to those of the accident used as the design basis of this containment.
The reviews of the ten-yearly inspections, but also all the available data on the ageing of
components are taken into account in the periodic safety reassessments.

Finally, Electricité de France has been conducting an exercise to predict the life of units for
several years; this is' the so-called "lifetime project". This study has resulted in efforts being
concentrated on a certain number of so-called "sensitive" components. These components are
usually impossible to replace or if replaced would call into question the technical and financial
benefits to be gained by continued operation of the plant. It was also decided to make further
efforts to gain information on certain ways in which equipment is damaged, such as erosion-
corrosion of the secondary circuit or the behaviour of material discontinuities in the reactor
coolant circuit walls.

It is useful to make a clear distinction in this matter between the role of the operator and that of
the safety authority. It is the operator who will appraise the remaining lifetimes of his plants, in
other words the moment which he sees as the best to shut down a facility rather than accept
increased maintenance costs and the requirement of bringing plant safety up to more stringent
standards. The safety authority must for its part ensure that the safety level remains at an
acceptable level, notably in the light of the reliability of equipment and systems.

1.5 - What is comparison made against ?

The approach adopted during the most recent safety reassessments in France was as follows :

In general terms, the safety reassessment was carried out in accordance with a dualistic
approach. This is primarily a matter of comparing the at.oal safety level of the reactor with that
which was aimed at during the design stage : this comparison shall make it possible to evaluate
any possible degradation in the reactor itself which has occurred since startup, as well as to
bring to light weak points of the reactor which were not sufficiently analysed during initial
studies. Taking into account experience feedback is an essential tool in this step.

It is then necessary to reexamine the safety of the reactor in the light of the most recent safety
practices : this step should not be seen as a retroactive and automatic application of present
practices to the reevaluated reactor but rather as a systematic examination of the discrepancies
which exist so that a judgement can be made on the need to remedy it.
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This reassessment of safety shall end with a global judgement by the operator as to the safety
level of the reactor and with the determination of any improvements to be made. This conclusion
shall include a document setting out :

• the discrepancies between the facility and the baseline used for comparison,

• the consequences of these discrepancies on the safety level,

• the corrective actions which appear necessary in addition to a schedule for their completion.

In the case of Fessenheim and Bugey, it is the CP1-CP2 series, comprising 28 newer 900 MWe
units, which was chosen as a baseline, while at the same time admitting that it would be
possible, if necessary, to refer to more recent practices relating to 1300 and 1400 MWe units.

For the CP1-CP2 series, a similar method was adopted by the Nuclear Installations Safety
Directorate in a request for a reassessment of safety that it made to the operator, with the latest
versions of the regulatory documents as a baseline.

Generally speaking, reassessments of safety performed in France are not limited to a
comparison of the installation relative to what is set out in the most recent regulatory
documents. In wider terms, it is more a matter of an assessment using the cumulative effect of
increased knowledge in the field of safety analysis, technological progress and studies into
ageing.

1.6 - Achievement of effective improvements

The follow-up of the agreed modifications, whether this is a matter of modifications to
installations or operating documents, is one of the components of the ongoing follow-up
conducted by the safety organizations. The main actions undertaken are examination of the
completion agenda, inspections and/or technical visits to units during modifications, the
examination of requalification tests carried out and the verification of the update of control
documents.

1.7 - Public awareness

It should be mentioned that the safety reassessments are not linked to a process of issuing
specific licences. There is no provision for a public enquiry after these operations. However,
performance of these operations is announced to the public. By way of an example, during the
ten-yearly inspection of Fessenheim 1 which took place while the safety reassessment was
being performed, the nuclear safety dossiers were opened to members of the local commission
and their experts. The work of this co-ordinating and public information body required active
participation on the part of the operator and the safety authority.

1.8 - Basis for acceptance of results

For a unit in operation, the definition of an acceptable level of safety does not a priori differs
from that presently used for the initial safety assessment of the unit. It should be recalled that
deterministic studies justify the provisions adopted in the design, with choices of hypotheses
and conservative calculation methods. These studies evaluate radioactive consequences from a
limited number of conventional operating conditions. In view of the site chosen to locate the
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plant, an analysis of events arising outside the facility is added to the examination of these
conventional operating conditions.

The definition of an acceptable level of safety is based on the simultaneous consideration of an
event and its consequences, in this case, the radiological consequences for workers, the
environment and the population : the more serious is the damage resulting from an accident, the
more unlikely this accident should be.

This deterministic approach was supplemented by a probabilistic approach setting the global
aim that the probability of the facility being at the origin of unacceptable consequences does not
exceed 10"6 per year. This approach was used to examine the provisions to be taken
concerning events arising outside the facility, for which the orders of magnitude of probability
can in most cases be determined. It has also made it possible to demonstrate the need for
additional measures with regard to certain situations involving the loss of redundant systems
due to multiple failures.

When a reassessment of safety leads to the establishment of a global evaluation of the safety
level, the problem of defining an acceptable level of safety is raised. At present, the approach
used in France is essentially deterministic. Whether comparing the level of safety with that
which was adopted as the baseline in the context of initial studies, or whether examining
discrepancies relative to the requirements corresponding to the most recent safety standards,
the same traditional deterministic analysis tools are used, based upon the concepts of defence
in depth and confinement barriers.

Of course, probabilistic verifications have been carried out. In particular, the reassessment of
the safety of the CP1-CP2 series units was undertaken following probabilistic studies of the
safety of this series ; these studies evaluated the probability of core meltdown sequences for all
internal events, for the various operating states of the reactor, including shutdown conditions. In
this way, the results will be used to identify safety problems relating to preponderant accident
sequences with the aim of reducing the probability of these sequences or of sequences which
could result in containment bypass. The general principle of the progressive nature of safety
(the more serious is the damage resulting from an accident, the more unlikely this accident
should be) remains, however, at the basis of the safety assessment.

1.9 - Prognosis for future period of operation

A safety reassessment results in the issuance of a recommendation concerning continuation of
operation. The periodic nature of this safety reassessment also results, implicitly, in the
issuance of a diagnosis concerning the possibility of continuing operation under satisfactory
safety conditions until the next reassessment. However, this is only a diagnosis and not a
licence with a regulatory nature. The French process of safety reassessment has nothing to do
with an operating licence renewal process. The conclusion of a safety reassessment can in fact
be brought into question at any moment by new information coming to light.

Having made these provisions, it can however be estimated that a safety reassessment
provides the opportunity of assembling all available information in order to attempt a prediction
of the safety problems which might arise in future years, or, put another way, that a safety
reassessment shall make it possible to verify that the operator has implemented satisfactory
research and development programmes, and that he has acquired the means to set in motion
the maintenance, check and test programmes in line with conclusions drawn from experience
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feedback. This involves in particular considering how reliability data will develop and monitoring
the ageing of equipment and the availability of systems.

2 - CURRENT EXPERIENCE WITH SAFETY EVALUATIONS

The purpose of this section is to specify how the various subjects to be taken into consideration
during a safety assessment are dealt with according to the French approach. It will specify in
particular whether they come from the continuous evaluation process (C), from special
examinations (S) or from the area of safety reassessment (R).

A few examples are also given to illustrate the subjects dealt with.

2.1 - The extent and availability of base line design data, operation records and
safety analyses (C, S and R)

In accordance with the regulatory document (arrêté qualité) the operator shall make all
necessary provisions for documents necessary for quality evaluation, including those setting out
the installation itself, either to be archived for an appropriate length of time, or to be stored and
protected, under good conditions, and easily accessible. The practical terms and conditions for
implementation of this document are set out in a directive drawn up by EDF. These provisions
give guarantees of the possibility of recovering basic documents relating to design data, to
operation records and to safety studies.

2.1.1 - Baseline design data

This heading covers the successive drafts of the safety report, the justificatory memoranda
the design choices, the fuel design dossier, the design documents for systems, buildings a/id
engineered structures, the documents relating to the manufacture of equipment and facility
construction documents.

With regard to the safety report, it should be pointed out that the operator shall carry out periodic
updates of this document, in order to reflect the main changes (modifications, changes in the
demonstration of safety).

Monitoring of the modifications is carried out without waiting for the following revision of the
safety report, thanks to the operator sending a descriptive and justificative memorandum for the
modification and access, for the safety organizations, to the corporate computer file used by
Electricité de France for managing modifications.

2.1.2 - General Operating Rules (C1 S and R)

The general operating rules are subject to the approval of the safety authorities, in particular
during the issuance of loading and commissioning licences. This document cannot be modified
by the operator without the prior approval of the Nuclear Installations Safety Directorate.

2.1.3 - Physical plant condition (C1 S and R)

The data needed for evaluating whether the bill of health of the reactor is satisfactory, is
collected both during normal operation and during outages for refuelling.
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a. In normal operation

Data is collected in various ways :

• using a computer file making it possible to store all safety-related events arising in the
plant involving items of equipment covered in the technical operating specifications, in
order to detect those which, by nature or by frequency, could have a precursor effect
and to monitor the actions undertaken as a result. This corporate file is managed by
Electricité de France, but the Nuclear Installations Safety Directorate and the Institute
for Nuclear Safety and Protection have access tc it.

• using the reliabitiy data acquisition system, which is intended to collect all information
relating to equipment (types of failure, length of repair). The data from this file are
reliability data which are used for probabilistic safety studies and maintenance
programme assessment.

b. During outages for reloading

The results of maintenance operations, of ciiecks and tests carried out at each outage for
refuelling, in accordance with the relevant programmes, are sent to the safety
organizations which analyse them in real time during unit startup. Comprehensive
synopses are then written and sent by the operator to the safety organizations. The data is
therefore available for the safety assessment.

Specific mention should be made of the outages for ten-yearly inspection. These outages,
ss they are practiced in France, are different from the normal operation of units during
outage for refuelling, both in terms of their length, the volume of checks and maintenance
work, and by the nature of certain activities. The remarks made during ten-yearly
inspections provide an opportunity to draft a first bill of health for equipment and
engineered structures after ten years of operation. They also make it possible to support
the assessments undertaken on the justification of present trends in the fields of
inspection, maintenance and testing.

The state of the confinement barrier», in particular, is the subject of very comprehensive
inspections during the ten-yearly visits :

• inspection and hydrotest on the reactor coolant system,

• testing the containment for strength and leaktightness.

In addition, the safety authorities have deemed it useful to profit from the specific
conditions of ten-yearly inspections to cany out a large-scale test programme. This was
drawn up in accordance with the following principles :

• startup tests not carried out on the unit but which were then conducted on later series
units, owing to an advance in practices,

• global tests on certain safety functions which, although validated at unit startup, were
not tested since. These tests must make it possible to ensure continued compliance
with the safety criteria for systems which are not called up during normal operation and
not covered by the periodic test programme, systems which might have degraded over
time due to "natural" ageing or repair work associated with modifications or
maintenance operations,
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• validation tests on certain incident or accident procedures, including those applicable in
the event of the loss of the instrumentation and control power supply.

For a uniform series, like that of the twenty-eight CP1-CP2 series units, some of the tests
are first of the kind.

2.1.4 - Maintenance and testing (C, S and R)

In France there is a system for processing information from the safety organizations for
anomalies encountered in equipment, whether these are deviations detected during inspection,
maintenance or testing. The management system put into place by the operator is intended to
allow the detection, analysis and processing of deviations. Criteria for informing the safety
organizations have also been drawn up.

With regard to the perenniality of equipment qualification, Electricité de France has set out a
management system and terms and conditions for checking the various stages of maintenance
(manufacture at the vendor's, assembly on-site, requalification tests, further interventions,
modifications, spare parts), precautions are taken to ensure continued consistency of the
equipment installed in the units with those which underwent the qualification tests.

2.1.5 - History of operational safety performance (C and S)

The Nuclear Installations Safety Directorate and The Institute for Nuclear Safety and Protection
carry out ongoing analysis of incidents arising in units, as well as anomalies likely to affect the
safety of units in operation. The monitoring takes the following form :

• there is a set of criteria defining the significant incidents which must be dealt with in an
analysis report sent to the safety organizations,

• for each incident corresponding to one of these criteria, the operator shall send, without
delay, a telex announcing this, and then, within two months, an analysis report,

• all events involving safety must be stored in the computer file mentioned earlier. These
events meet a much larger list of criteria (approximately 7000 events are declared each year,
400 of which are significant),

• every other year, Electricité de France sends a operating review report for each plant,

• a global examination of conclusions drawn from French and foreign experience feedback
takes place approximately every three years. The purpose of this is to verify that the
analyses made as necessary have not omitted any important issue, that they were identified
by the precursor incidents, and that the corresponding actions are completed within time
limits which match their urgency. This review shall be a general synopsis of the behaviour of
the PWR units during the years under consideration. It puts forward an overall view of the
general conclusions which can be drawn from it. It also deals with the reliability of the most
important equipment in terms of safety.

2.1.6 - Staff training (C and S)

In France, the examination of the staff training is not dealt with in the context of safety
reassessments insofar as this matter has already been dealt with in specific examinations of the
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entire PWR : examination of training plans, and results of training sessions on simulator «or
example.

In addition, the safety authority ensures, during inspection visits by basic nuclear installation
inspectors, that the provisions laid down are observed.

2.1.7 - Radiological protection (C, S and R)

Data relating to collective dosimetry are sent by the operator, especially within the context of the
biennial reviews mentioned earlier. An in-depth analysis is carried out at the level of the series,
in the context of the global periodic examination of conclusions from experience feedback, as
well as for each plant, when the unit commissioning approval is issued.

With regard to individual dosimetry, an incident involving an exposure to ionizing radiation of a
member of staff, which exceeds the limits set by the regulations, Is declared as a significant
incident and therefore gives rise to the submission of an analysis report.

2.1.8 - Radioactive releases (C, S and R)

An incident involving an uncontrolled radioactive release or a release which exceed the
regulatory release approval is also declared as a significant incident and gives, rise to the
submission of an analysis report.

The same applies for radiological protection, the release report is sent by the operator within the
framework of the biennial operating review. An in-depth analysis is carried out, at the level of the
series of nuclear power plants, in the context of the global periodic examination of conclusions
drawn from experience feedback, and in addition for each plant, when the unit commissioning
approval is issued.

2.1.9 - Overall plant performance^ and S)

Synopses are drawn up by the operator annually for the various series, and every two years for
each individual plant. The in-depth analysis by the safety organizations is carried out, for the
power plants, in the context of the global periodic examination of conclusions drawn from
experience feedback, and in addition for each plant, when the unit commissioning approval is
issued.

2.2 - Evaluation and trending of operational data and safety performance

2.2.1 - Assess safety performance on the basis of operational performance (C, S
and R)

This matter was for the main part deali with in Part 2.1.5 above. To supplement this information,
it should be specified that safety reassessment ensures a standback approach to the
conclusions from the analyses mentioned earlier. Furthermore, they provide an opportunity to
carry out comprehensive radioecological reviews intended to evaluate, over e long period of
time, the impact of these plants on *he environment. This, particularly, makes it possible to
distinguish the impact on the plant itself from the residua! effects of the Chernobyl accident.
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With respect to the changes in the environment and the associated risks, it is the operator's
responsibility to monitor the changes, particularly as far as the hazards resulting from the
industrial environment, the air traffic and transport ways are concerned and to inform the safety
authorities in the event of a change likely to bring into doubt the initial safety analysis. This
matter is cleared up when the unit commissioning approval is issued and then during safety
reassessments.

2.2.2 - Evaluation output

The conclusions from the first ten-yearly inspections earned out on 900 MWe units regarding
tests can be quoted as an example. These conclusions relate to :

Setting out test programmes

The reexamination of test programmes undertaken during the first ten-yearly inspections led to
the reiteration or clarification of a few general principles, such as the nesd to :

carry out a full verification of the availability of a system following repair,

check, using global tests, the performance of systems or functions on which repair work
has been carried out,

ensure, after ten years of operation, compliance with the safety criteria which have not
been verified since the first startup tests. This last matter involves systems which are not
called up during normal operation and are not covered by the periodic test programmes,
systems which might have degraded over time owing to "natural" ageing or repair work
associated with modifications or maintenance operations.

These various tests, depending upon their nature, are carried out on each unit or on only one
unit from each series.

Test acceptance criteria

An exercise is conducted in order to ensure continued compliance between the safety criteria
and the test acceptance criteria, in view of the advances made in safety studies or changes to
the safety rules.

2.3 - Plant safety evaluation

2.3.1 - Safety analysis (S and R)

The safety reassessment approach adopted for Fessenheim and Bugey provides an illustration
of the method used in France. In this specific case, EDF and the Institute for Nuclear Safety and
Protection agreed on a list of subjects to be examined, this list is appended. It can be seen that
this list exhibits certain similarities with the safety report structure. The main headings are
external or internal hazards, safety related system design, bill of health for the reactor coolant
system and secondary system, confinement, accident studies, general operating rules, general
safety principles. This examination makes it possible to verify that no important issue is ignored
in the ongoing process of safety evaluation carried out by the operator and the safety
organizations.
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For example, the following approach was adopted with regard to the safeguard systems :

• Examination of the differences in design between the Fessenheim and Bugey systems and
those from the CP1 and CP2 series,

• Verification that the Fessenheim and Bugey units are included in the report on generic
problems affecting these systems,

• Examination of experience feedback.

The studies have led to a number of important modifications. For example :

• doubling the containment air venting system fans (Fessenheim),

• Replacing recirculation filters from the containment sumps (Fessenheim and Bugey),

• Doubling the line from the safety injection water tank to the safety injection pumps
(Fessenheim),

• Replacing the heat exchangers of the containment spray system, etc.

The results of probabilistic safety studies, not yet complete, were not taken into account for this
safety reassessment. However, the safety reassessment for CP1 and CP2 units which will take
place in 1993 will make use of the results from these studies, available today, to identify safety
problems corresponding to the preponderant accident sequences. The aim will be to reduce the
probability of the most important sequences or of those which could result in a containment
bypass. It is also possible, on the basis of the results of probabilistic safety studies, to highlight
the systems and components which have a major influence on the probability of core meltdown,
and to examine if this results in the need for modifications in design or in operating rules.

2.3.2 - Role of the operator (S and R)

This matter has been dealt with in periodic examinations, in particular with regard to post-
accident control procedures. During the Fessenhsim and Bugey safety reassessment, two
actions were undertaken :

• a summary was made of the state of progress in revising the operating procedures of these
plants. This revision was undertaken with the intention of making the control rules consistent
with those for other 900 MWe reactors (CP1-CP2 series ),

• during the return to operation of the Fessenheim and Bugey reactors after their ten-yearly
inspection, which provided the opportunity to carry out many modifications, the safety
authorities examined in great detail the state of the update of the post-accident operating
procedures.

2.3.3 - Major plant area;: to be examined

The areas examined during safety assessments, especially during safety reassessments,
involve safety related structures, systems and components. An additional step was taken from
1988 onwards for examining the consequences, in the even of a seismic event, of the rupture or
degradation of non-class equipment on items of equipment or safety functions required in the
event of a seismic event.
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For existing units, this in fact involved verifying that equipment for which a seismic response
calculation has not been made, could be defective and constitute, depending upon their location,
potential aggressors against items of equipment which should be requested in case of an
earthquake.

The verification study is carried out on the assumption that there is no correlation between a
seismic event and an other incident or accident.

This approach is intended to be pragmatic. It comprises the following steps : documentary
research, identification and labelling of equipment and systems from installation plans, then on-
site inspections and finally, establishment of one sheet per room. It is possible to easily
eliminate the majority of false problems linked to potential ruptures with non-existent or
negligible consequences for items of equipment important for safety.

One of the units at Bugey was chosen, in 1988, for the first concrete seismic event verification
drill. The "actions to take" were divided into two categories :

• "analysis": this category includes all those actions requiring the implementation of a
modification, further study or qualification action. To this end, a certain number of seismic
response calculations were carried out for equipment which had not been designed to the
design basis earthquake, resulting, in certain cases, in the decision to add supporting
devices,

• "local action" : this category includes those deviations which can be corrected by
implementing local instructions or simple overhaulings. This category also includes
instructions concerning the locking of lifting equipment in the parking position or the
prohibition from storing materials which could become missiles during a seismic event.

The conclusions were extended to all units at Fessenheim and Bugey.

An equivalent action is now being undertaken by EDF for the CP1 and CP2 series units.

2.4 - Management system - Safety culture

2.4.1 - Organizational factors (C and S)

In France, the examination of the operational management system is not dealt with in the
context of safety reassessments insofar as this matter has already been dealt with in specific
examinations of the entire PWR series. Thus, in recent years, questions relating to maintenance
quality have been the subject of an in-depth examination. In addition, the operator's experience
feedback management system is periodically examined.

2.4.2 - Human factors (C and S)

The Nuclear Installations Safety Directorate and The Institute for Nuclear Safety and Protection
carry out ongoing monitoring of incidents involving human factors. Furthermore, this matter is
dealt with in the context of specific examinations. So, it is not included in the lift of safety
reassessment items.
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2.4.3 - Emergency arrangements (C and S)

Safety in an emergency situation is dependent upon the implementation, on-site, of an internal
emergency plan, at local level of the "plan particulier d'intervention" (specific off-site emergency
plan), and at national level, the national emergency organization, which involves the operator,
the safety authority (DSIN headquarters) and IPSN crisis team. The competent ministerial
departments make the necessary arrangements to enable the prefect (local representative of
the government) to carry out his decision-making tasks concerning the implementation of
measures intended to ensure the safeguarding of people and property.

Management at national level involves different agencies within the ministry in charge of interior,
the ministry of health and the ministry of industry. An interministerial committee coordinates the
action of the different ministerial department involved.

Periodic drills are organized to test that this system is operating correctly, to use the
telecommunications resources and to train the emergency teams to diagnose and predict, in
real time, the development of an accident situation.

The management systems put in place on each of the nuclear sites (on-site emergency plans)
are the subject of inspection visits and periodic examinations by the safety organizations,
notably when the final safety report is approved.

2.4.4 - Radioactive waste (C, S and R)

The safety of liquid radioactive waste treatment stations and that of the solid radioactive waste
treatment and cleaning facilities is dealt with in the context of the safety analysis of the nuclear
facility of which these stations are a part (ongoing examination, specific examinations and safety
reassessments). The safety of waste storage facilities is examined elsewhere.

2.4.5 - Post operational aspects

The regulatory terms and conditions relating to decommissioning operations and to the
dismantling of facilities are set out in a decree (décret de 1963 modifié). The operator must
specify, notably, the terms and conditions relating to the dismantling of the facility, and in
particular the general inspection and maintenance rules to be complied with during these
various stages.

By way of an example, among the subjects dealt with in a safety assessment made when the
Ardennes Power Plant (ChoozA) was decommissioned, in 1991, can be quoted the general
operating rules, the procedures for flushing and decontaminating systems and the storage
conditions for highly contaminated elements.

2.4.6 - Security (C and S)

Questions relating to the security of facilities (protection from sabotage) are processed in a
separate context. Any malevolent act noted or attempted liable to reduce the safety of the facility
must be declared and reported by the operator.
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APPENDIX

FESSENHEIM AND BUGEY REASSESSMENT

LIST OF REASSESSMENT TOPICS

TOPIC 1 : EXTERNAL HAZARDS

1a : Seismic risk

- Site seismicity

- Seismic instrumentation

- "Event" earthquake

1 b : Industrial environment

1c : Extreme cold

1d : Aircraft crashes

1 e : Other natural hazards (Floods, "snow and wind" rules)

1f : Other man-made hazards

TOPIC 2 : INTERNAL HAZARDS

2a : Fire

2b : Internal floods

2c : Breaks and cracks of pipes

2d : Internal missiles

TOPIC 3 : ENGINEERED SAFETY SYSTEMS

3a : Emergency SG feedwater supply system

3b : Containment spray system

3c : Safety injection system

3d : Essential Service Water system

TOPIC 4 : INTERNAL STRUCTURES

4a : Core instrumentation tubes

4b : Internal equipment
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TOPIC S : REACTOR COOLANT SYSTEM

5a : Transient logging

5b : Supports, dead ends and heat sleeves

5c : Steam generators

5d : Defects under cladding

TOPIC 6 : SECONDARY SYSTEM

6a : Main feedwater system

6b : Steam lines

6c : Main steam supply and venting systems

6d : Steam generator blow-down system

TOPIC 7 : AUXILIARY SYSTEMS

7a : Decay heat removal system

7b : Handling machines and cranes

7c : Effluents

7d : Pond water cooling and treatment system

7e : Makeup water chemistry and volume control systems

7f : On-site electrical power supplies

7g : Electrical switchboards

7h : Radiological protection instrumentation

7i : Instrument compressed air distribution system

7j : Containment isolation systems

TOPIC 8 : CONTAINMENT

8a : Ventilation

8b : Draining

8c : Containment atmosphere monitoring system and nuclear island vent and drain
system.
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TOPIC 9 : INSTRUMENTATION AND CONTROL

9a : Logic and process control

9b : Equipment and components

9c : Control consoles

TOPIC 10 : ACCIDENT STUDIES

10a : General design rules

10b: Accidents to be restudied

10c : Beyond design basis accidents

10d : Pressurization of reactor pit

TOPIC 11 : GENERAL OPERATING RULES

11a : Accident procedures

11b: Periodic tests

TOPIC 12 : GENERAL PRINCIPLES

12a : Regulatory requirements

12b : Classification of equipment

12c : Post-TMI actions

12d : Qualification of equipment for accident conditions

12e : Tests carried out during ten-yearly outages

12f : Reference radiological situation

12g : Reference documentation


