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AN EXAMPLE OF REGULATING PROCESS

FOR AN ADVANCED REACTOR : CREYS-MALVILLE

1. INTRODUCTION : THE CREYS-MALVILLE REACTOR

Before considering the procedures that were required for undertaking
the construction of the Creys-Malville plant, a short background
presentation of this unit will be appropriate .

The plant, with an electric capacity of 1200 MW, comprises a fast
neutron reactor designed in the lineage of Phenix . Currently
under construction on the banks of the Rhone river some 60 km
upstream of Lyon , the plant is scheduled to become critical
by the end of 1982 (fig. 1) .

Preliminary design of the Creys-Malville plant ~ the designation
Super-Phenix relates properly speaking to
the reactor type itself ~ started between 1971 and 1972, and the
major technical options were taken when the design was submitted
to the Safety Authorities in the compass of the Preliminary Safety
Report in 1974 .

2. PROCEDURES FOLLOWED AT CREYS-MALVILLE

Before describing the procedures adopted at Creys-Malville it may
be noted that the power of this prototype reactor system currently
under development corresponds to those of the units in the nuclear
program on which France has embarked, namely 1200 MWe for Creys-
Malville and 900 MWe to 1300 MWe for the pressurized water reactor
units currently under construction .
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In this context, and in considering two aspects of the process
— all of the administrative procedures on the one hand, and
technical analysis of the project on the other ~ which gave
rise to the final go-ahead to construct, the example appears
highly representative of the nature of the technical analysis
which may be followed in the case of an advanced reactor type .

However, the basic philosophy which emerges from the procedure
which will now be described is that this procedure, which was
employed for the fast neutron reactor equipping the Creys-Malville
unit, is no different from that followed for the other nuclear
units of the Electricité de France's development program . This
is clear from the fact that the regulatory texts — notably an
edict of 27 March 1973 amending certain provisions of the previous
one — make no distinction between the various nuclear reactor
systems ; furthermore, the supervisory organizations created for
the purpose (e.g. the experts' group) remain operational whatever
the reactor system .

Coming now to the procedures which were followed for the Creys-
Malville unit, these are identical to those for any other nuclear
unit, namely :

. Procedures common to all power generation units, whether conven-
tional (fuel oil, coal, gaz) or nuclear .

. Specifically nuclear procedures which were tightened up in
France in 1973, the date on which the French nuclear program
began to take the shape we know today, including in particular
the decision to build a chain of units of 900 MWe capacity .

Today there has evolved a procedure concerning the environmental
Impact — which however is not specific to the nuclear — but
which will have to be followed in all future plants . Although
this procedure did not apply in the case of Creys-Malville, full
data concerning the impact of this plant on the environment was



- 3 -

submitted as part of the Application for Declaration as a Public
Amenity .

2.1 - Procedures Common to Conventional Thermal Plants and Nuclear
Plants

Summarized, the procedures boil down to the following (fig. 2) :

a. D.U.P. (Declaration d'Utilité Publique = Declaration of Public
Amenity) which permits :

. The acquisition of the land required for the construction of
the unit's facilities ;

. Obtaining the State's approval on the considered project ;

. Agreement among the various administrative agencies concerned ;

. Informing the public, notably in the form of the preliminary
inquiry relating to the Declaration of Public Amenity (D.U.P.) .

The DUP becomes effective if the drawbacks of a social nature
raised by the considered operation are not deemed excessive
having regard to the utility to the community .

b. Joint investigation the purpose of which is to reconcile the
interests of the various services, agencies and contractors
concerned in the development of the territory ;

c. Authorization applicable generally to aeronautical restrictions
and easements relating to air traffic safety in connection with
facilities above 50 meters in height .

d. The construction declaration which acts as a building permit,
taking into account environmental and local easements .

e. Permission to take in and reject water, covering regulations
on the use of water, construction of water intake and discharge
structures, the flows involved and the charges payable .
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2.2 Nuclear Procedures

The procedures cover two main aspects :

. "Autorisation de Creation" (DAC) (= approximately, Approval of
Project) covering an overall investigation of the scheduled
facility in connection with its nuclear aspects ;

. "Autorisation de Rejet des Effluents Radioactifs", namely
permit to reject radioactive effluents — both gas and liquid
-- which for each existing plant determinesthe limits and
measures to be taken into account and the monitoring of the
liquid and gaseous radioactive tails which the operator is held
to perfc.iii .

The tails authorizations are issued by the Ministry of Public
Safety on the basis of :

. A preliminary file submitted to the Ministry of Industry concurrently
with the submittal of the Application for the Autorisation de
Creation ;

. An overall study of the tails likely to be effected by the
operator . The study is submitted to the appropriate authorities
eighteen months prior to the initial charging of the unit with
fuel .

Specifically in regard to the Autorisation de Creation for the
Creys-Malville nuclear unit, the procedure followed covered
the following successive phases (fig. 4) :

(a) Preparation by the Safety Authorities of safety recommendations
appropriate to fast neutron reactors ;

(b) Compilation of a Preliminary Safety Report by the operator
(NERSA) ;

(c) After submittal of this report to the SCSIN, analysis by a
Permanent Experts Group ;
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(d) Drafting of a proposed edict submitted to all of the agencies
concerned for comment, then specifically to the Ministry of
Public Safety ;

(e) Lastly, signature of the Autorisation de Creation (DAC) decree
by the Prime Minister .

In principle this process is no different from that followed for
a nuclear unit with a proven reactor system . However, a more
detailed examination of each phase points up some essential
differences .

A. Preparing the Safety Recommendations

During 1972 the Nuclear Safety Department (NSD) of the French
Atomic Energy Commissariat (CEA) drew up a series of recommenda-
tions covering safety criteria relating to the Super-Phenix
1200 MWe fast neutron reactor . Basic to the recommendations
was :

. First, existing data on light water reactors (amongst others,
10 CFR 50, the AEC's design criteria, and Regulatory Guides),
which appeared transposable to a fast neutron reactor ;

. Second, knowledge gained from both the studies conducted for
the design and construction of Phenix -- it should be remem-
bered that Phenix, whose construction started in Marcoule
in 1968, only went critical on 31 August 1973 — plus the
safety inspections conducted for Phenix . The latter plant
was subjected to the same procedure as Creys-Malville .

Thus the recommendations for Super-Phenix were intended more
for setting the targets aimed at and the principles to be
observed rather than laying down stringent principles governing
this type of reactor which was still in the development phase .
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Analysis of this set of recommendations was entrusted early in
1973 to the Permanent Group (a'group of experts responsibis to
the Ministry of Industrial and Scientific Development) . After
reworking by the Permanent Group, the text of the recommendations
was forwarded to the operator via the Safety Authorities in
August 1973, making it clear however that the recommendations
related only to the Creys-Malville unit and that for any
future unit it would be necessary to reconsider the text,
notably following the experience gained in running Phenix, any
difficulties encountered in implementing the various recommenda-
tions, and the state of progress of the design in the area of
safety in fast reactors -

The text forwarded to the operator consisted of three parts,
covering respectively :

. General criteria

. A list of accidents to be taken into account in the safety
analysis

. Detailed criteria covering the prevention of and protection
against the type of accidents that had taken place previously .

No particular problems were encountered in implementing these
recommendations, neither to the operator (NERSA) nor the contractor
(Technicatome, then Novatome) .

B. Drawing Up Preliminary Safety Report

The Preliminary Safety Report for the Creys-Malville unit was
compiled between October 1973 and February 1975, according to
a plan identical to that for safety reports for light water reactors

The period, which may appear relatively long, mainly reflects the
concern to incorporate in the design of the unit the most recent
data resulting from studies and research compatible with the
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projected calendar, without however delaying the decision to
go ahead with such a project .

In practice the concern was translated into breaking down the
Preliminary Safety report into four phases which were submitted
to the Safety Authorities over a period spread over April 1974
to February 1975 .

The first phases submitted to the Authorities naturally covered
structures abcut which no uncertainties subsisted in regard to
the technical options taken .

This flexibility in submitting the report also permitted various
modifications to be made, specifically in connection with the
permissible temperatures for the fuel (based on Phenix experience)
and the storage capacity of exposed fuel . Although such flexibi-
lity in operation may be considered a drawback when building a
series of identical units -- since all options are frozen, any
delay in the schedule entails additional costs -- it is essential
in a new project of this type for a 1200MWe fast neutron reactor .
Some of the choices which depended on the test results and on
experience gained with Phenix could thus be incorporated relati-
vely late in the day with respect to the projected construction
calendar .

C. Permanent Group within the SCSIN

Next the Preliminary Safety Report was submitted by the Director to
SCSIN (Central Safety Board for Nuclear Facilities) to the
Permanent Group . This as we saw earlier is a group of experts
entrusted with examining the safety of all nuclear reactors, in
particular the PWR type .

In this way a certain coherence was ensured in implementing the
safety principles applying to the various types of nuclear reactors .
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The examination took place in about a dozen meetings of the
Permanent Group in between October 1974 and June 1975, and
was based on analysis of a safety report drawn up by the Nuclear
Safety Department of the CEA in its role of rapporteur to the
Permanent Group .

The following may be noted in passing :

. First, that the flexibility resulting from submitting the
Preliminary Safety Report in a number of phases enabled analysis
of the plant's safety to commence before the final part of the
report had been received ;

. Second, that a great deal of time was saved in analysis of the
Preliminary Report through the setting up of regular and permanent
liaison between the various parties concerned (operator, contractor
and Safety Authorities), especially in regard to the final part
of the report .

The Permanent Group's analysis of the Preliminary Safety Report
took the form of :

. A safety appraisal on the intentions expressed by the operator ;

. Various technical recommendations, supplementing those mentioned
under par. (a) above ;

. A recommendation to the Safety Authorities to initiate "Intermediate
Meetings" at such dates that an opinion could be arrived at in
time regarding the technical measures taken by the operator which
could not be finalized at the time of submittal of the Preliminary
Safety Report .

The dates of the Intermediate Meetings are spread out between examination
of the Preliminary Safety Report and the filing of the Provisional Safety
Report (the Provisional Report must be filed before the reactor
is charged with fuel ; this report describes the performance of the
intentions expressed in the Preliminary Report) . In fact the dates
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of the meetings were laid down in the edict of Autorisation de Creation
and thus acquired a mandatory character .

For each of the technical files concerned, some of which were
submitted to the Permanent Group, the date of the relevant Intermediate
Meeting was so chosen as to enable the Safety Authorities to express
a final opinion before the technical measures previously decided on
had been taken in order to obviate any irreversible action .

In addition, a continuous information stream was set up between
the Central Safety Agency for Nuclear Facilities, and its technical
backup the Nuclear Safety Department .

Such a working method, involving intermediate meetings and a continuous
information facility, still further enhanced the flexibility required
for building such a prototype . The justification for certain options
could take pJace relatively late in the day, without involving any
irretrievable action .

D. CIINB and the Ministry of Public Safety

The meeting of the CIINB (Interministerial Committee on Basic
Nuclear Facilities) is intended to gather the opinions of the
various agencies concerned, on the draft edict Autorisation de
Creation drawn up by the Ministry of Industry, taking into parti-
cular consideration the conclusions of the Permanent Group .

Moreover, in a subsequent phase, the draft edict thus amended
by the CIINB is submitted specifically to the Ministry of Public
Safety . The edict must obtain the approval of the Ministry of
Public Safety, which has right of veto over the project .

Again, during this phase, the specific nature of the Super-Phenix
fast reactor prototype was evident, since it took two meetings
of the CIINB, having regard to the requirements of the various
agencies, before a decision was arrived at . The problem bore
on the characteristics of the secondary containment enclosure
constituted by the reactor building .
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E. Edict of AutoHsation de Creation

The draft edict of Autorisation de Creation (DAC)' for the Creys-
Malville unit, amended in conformity with the meetings of the
CIINB and the comments of the Ministry of Public Safety, was
signed by the Prime Minister and the edict was published in
the Official Journal of 12 May 1977 .

Figure 5 shows the flow chart of the procedure followed .

p of this flow chart with that for the light water reactors
then undergoing construction shows that, despite.the flexibility
in filing and examining the Preliminary Safety Report for Creys-
Malville, the period required for obtaining a D.A.C. was considerable
Whereas for the PWRs the average period for the procedure is
about 2 years (fig. 6} it took a full year longer in the case of
Creys-Malville .

3. PROJECTIONS ON FUTURE FAST NEUTRON UNITS

As stated at the start of this paper, there is no reason why the
procedures should vary with the type of reactor system considered .
Fast neutron reactors have to meet precisely the same requirements
as other nuclear reactor types .

In particular, future fast neutron units will have to meet the
general provisions evolved over the years following the
development of electro-nuclear plants . They will therefore be
subject to the same safety regulations as other nuclear facilities

However, given the specific nature of each reactor system, it will
still be necessary to adjust the regulations to the various types
of problems posed and to the potential technical solutions .
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With this background it is possible to consider the drafting
of a Preliminary Safety Report covering certain standard portions
valid for all of the scheduled units . It would be based on
operational experience gained with Phenix (now over five years),
on the construction of Super-Phenix, and discussions held with the
Safety Authorities, not only on Creys-Malville but on other light
water reactors .

Proceeding in this way would greatly cut down the time taken to
perform the various procedures . Thus based on the recommendations
drawn up by the Safety Authorities , notably in connection with
those adopted at Creys-Malville, the operator and the contractor
would suggest a number of technical choices compatible with these
recommendations . The latter, which could later be incorporated in
a Standard Preliminary Report — would enable the Safety Authorities
to issue a technical opinion covering the suggested standard
measures .

Based on such a Standard Preliminary Report it should be possible
to construct a number of units of the same type, which would consi-
derably lighten the weight of the procedures followed at Creys-
Malville, in this way :

. The drafting of the Preliminary Safety Report would now cover
sections specific only to the siting or influenced by the
choice of the site, the Standard Report already containing
sections reproducible from one site to another ;

. The Permanent Group, when examining the Preliminary Safety
Report, would merely have to decide finally on the practical
measures envisaged for conformity with the choices considered
in the standard portions .

Construction of a limited number of units, slightly staggered
in time, would enable the last plants to benefit from the refinements
in construction and in start-up of the earlier plants, thus saving
time in the commissioning target dates of the production units .
This effect, which was very evident at the time the conventional
250 MW fuel-oil facilities came on-stream, should be even more
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pronounced with the nuclear facilities .

The above method in its entirety, which was used for building the
900 MW light water reactor units and which will be repeated
in the case of the 1300 MW units, is the basis of current design
work undertaken on the future stepped-up fast neutron units .

4. CONCLUSION

Following are some conclusions which may be drawn from this quick
survey of the procedures followed for the Creys-Halville prototype
reactor :

. With a prototype reactor, whatever the reactor system, a special
procedure may be laid down for the Safety Authorities . As
against this, requirements on safety margins will be the more
stringent as knowledge of the phenomena involved is less well
known . In our opinion, such safety margins could become less
fierce as and when knowhow is gained .

. The moment a reactor system has reached maturity, it is imperative
that the same safety requirements be met as with already proven
reactor systems, taking into account the specific nature of each
reactor type, in order not to penalize the industrial development
of a given reactor type once the operation of the prototype has
shown it has reached maturity .
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