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REACTOR OPERATION FEED-BACK IN FRANCE 

C. FELTIN, B. FOUREST, J. LIBMANN 
FRANCE - IPSN - DSN 

ABSTRACT 

The Nuclear Safety Department (DSN), technical support of French Safety 
Authorities, is, in particular, in charge of the analysis of reactor operation 
and of measures taken consequently to incidents. 

It proposed the criteria used to select significant incidents ; it analyzes 
such incidents. 

DSN also analyzes the operating experience of each plant, several years 
after starting. It examines foreign incidents to assess in what extent lessons 
learned can be applied to french reactors. 

The examples presented show that to improve the safety of units operation, 
the experience feed-back leads to make arrangements or modifications concerning 
not only circuits or materials but often procedures. Moreover they show the 
importance of procedures concerning the operations carried out during reactor 
shutdown. 

INTRODUCTION 

The Department of Nuclear Safety of the Institute of Protection and Nuclear 
Safety is the technical support of French Safety Authorities. It plays therefore 
an important role in the analysis of french reactor operation and of measures 
taken consequently to incidents. Notice that, in FRANCE, twenty two 900 MWe PWR 
reactors are already in operation, under the responsability of a unique utility, 
Electricité de France. 

OBJECTIVES OF EXPERIENCE FEED-BACK 

The analysis of incidents and the evaluation of operating experience should 
head to several objectives : 

1) Detection of precursors of more severe accidents and definition of adequate 
corrective measures. 
The precursor incidents that justify an in depth examination are not only 

those candidate for resulting in core damage but also those likely to be more 



frequent or capable to have higher effects than those anticipated during the 
design, on public as well as on the operating personnel. 

2) Assessment of weak points or furong points of facilities, in order to 
obtain a more consistent safety level, for future units as well as for the 
ones already in service. 
Power plant design and technical specifications were established on the 

baris of deterministic rules. Operating experience should make it possible to 
confirm those rules or to improve them. This aspect of the operating experience 
analysis is more likely to impact technical specifications and the man-machine 
interface. 

3) Validation, from the occurring incidents, of the probabilistic safety ana
lysis made a priori on the main systems. 

4) Verification of the adequacy of corrective measures set up following the 
above analysis. 
This is made by comparing the facility behaviour, sometimes over a long 

period of time, prior to and after the modification. 

These objectives will be reached only if the operating experience 
evaluation is made on high quality material. Any incident occurring on a 
facility, and that would be useful for one of the defined objectives, should be 
recorded as accurately as possible in order to be easily retrieved. In the 
practice, it means that computerized files are to be used. 

INCIDENT SELECTION AND REPORTING REQUIEREMENTS 

The events which occur in an operating facility are numerous. Safety Autho
rities do not have to analyze all of them in detail. The important point is to 
be sure that an efficient selection keeps for examination all those that can 
directly provide safety lessons, while avoiding that other events be lost. 

Two families can be distinguished : 
- significant incidents candidate for being precursor incidents, 
- events, i.e. incidents which individually may not have a signification for 
safety, but could reveal important trends if they occur repeatedly. Any 
occurence that leads to an action statement of the Technical Specifications 
is considered as an event. 

A major step is then to define what are significant incidents ; this notion 
is not quite evident : for an operator an incident could be all the more signi
ficant as its actual consequences are serious for reliability for instance ; for 
Safety Authorities, what is important are the potential consequences of an inci
dent even if it had, in fact, no real consequence. 

So, the DSN proposed the following criteria defining significant incidents, 
then officialised by Safety Authorities : 

1) automatic and maniai reactor trip except reactor trips due to turbine trip 

2) safeguard system actuation 
. safety injection 
. containment isolation 
. containment spray 
. auxiliary feedwater 
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3) loss of safety function 
. total loss of a safety system 
. partial loss of a safety system that required or could have required a 
reactor shutdown according to technical specifications 

. safety limit violation 

. common cause failure that resulted or could have resulted in several 
failures in one or several safety system 

4) problem identified in design, fabrication or operation that results in an 
operating condition not previously analysed or that could exceed design 
basis conditions 

5) any release of activity exceeding regulatory limits 

6) staff irradiation exceeding regulatory limits 

7) nuclear or non nuclear incident resulting in death or severe wound 

8) external hazard (natural or man -ade) that could affect the safety of the 
plant 

9) sabotage (actual or attempted) that could affect the safety of the plant 

1> any incident deemed significant by the plant supervisor 

The significant incidents have to be formally notified to Safety 
Authorities, within 24 hours, by a phone call or a telex ; a detailed report, 
following a standard format, has to be sent within a month. 

For events, no formal notification is required : at the moment, regulatory 
bodies are informed by documentation exchange ; the system is being 
computerized : 
events will be inserted in a data file to which they will have an access. Elec
tricité de France describes the system in another communication. 

INCIDENT ANALYSIS - LESSONS LEARNED FROM SIGNIFICANT INCIDENTS 

Incident analysis is carried out by a dedicated staff who eventually can 
ask for support to specialists of particular items such as mechanical 
components, electrical supply, containnent and exhausting systems for instance : 

- some engineers are in charge of one site, that is generally four units, who 
ensure, for safety standpoint, the operation follow up 

- other are in charge of generic aspects of french incidents : this point is 
particularly important as the national nuclear program is large and 
standardized ; these engineers are also in charge of lessons learned from 
foreign incidents and examine in what extent they can apply to french 
reactors. 

All the staff are informed of the incidents occurring on all reactors ; 
every week they meet to discuss them so as to select possible precursors : in 
that case an in depth analysis is decided to be made. An example of such an 
anlysis is given thereafter. This staff also made trends analysis : for 
instance, frequence and causes of safety injection actuation, frequence and 
causes of reactor trips, primary coolant leaks... At last, these engineers 
ensure the follow up of circuit or equipments and procedures modifications on 
the different sites. 



As an example of an in depth analysis, the incident on control rods with
drawal has been chosen because it shows the importance of the format of 
operating procedures, not only those related to accident and incident 
conditions, but also to normal operation, reactor shutdown, maintenance and 
periodic tests. 

This incident occurred in July 1981, at the BUGEY plant ; unit 2 was on 
shutdown ''or reloading ; during removal of the upper internals, the control rods 
remained coupled to their extension rods. The removal operation was interrupted 
after lifting 3.5 meters when the control rods were still inserted 30 cm into 
their guide tubes. 

Boric acid was immediately added in order to maintain the negative reac
tivity margin required by technical specifications for the state of the unit 
(10 000 pern) ; the margin provided by the boron concentration in the primary 
circuit was evaluated to be 6 000 pan. 

Since the control rods were still partly in their guide tubes there was no 
difficulty in reinserting them into the core. Subsequent inspection and checks 
reveal no damage either to the control rods or to their guide tubes. 

The causes of the incident are mainly human related : 
- the operator executed his task hastily 
- the procedure was improperly written : it was composed of two parts, a 
main text, completely describing the elementary operations, and a 
check list which summmarized them, but without mentioning important 
features. The operator looked only at the check list, as he thought he 
knew the procedure well, so that he systematically executed only part 
of one elementary operation during uncoupling the control rods from 
their extension rods ; moreover, he did not get aware of it, as a 
control point, specified in the procedure, was not mentioned in the 
check list. 

From the safety standpoint, this incident had no direct consequences. It 
did however bring about a temporary but significant reduction in the negative 
reactivity 'nargin required to prevent return to criticality in the event of 
accidental dilution. 

With regard to its causes, the incident once again highlights the need to 
comply strictly with the written procedures. 

A last point is that a similar incident, affecting three control rods, 
occurred in March 1979 at FESSENHEIM. Following that incident, it was decided to 
introduce a second check on the decoupling prior to lifting the internals. This 
decision had not yet been put into application at BUGEY. 

PERIODIC ASSESSMENT OF UNITS OPERATION 

French procedure provides for three licensing steps. 

The first one results in the decree of authorization of creation, 
equivalent to a construction permit. 
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The second one corresponds to the authorization of loading. 

The third one ends by the authorization of normal operation. 

This latter procedure, specific to FRANCE, takes place after one or several 
years of full power operation and allows for a general assessment of unit opera
tion. 

It was applied to the FESSENHEIM power plant (two 900 MWe units) and more 
recently to the BUGEY power plant (four 900 MWe units). 

The latter examination dealt mainly with : 
- significant incidents that occurred since the loading, 
- scrams ans safety injections actuations, 
- application of technical specifications (systems unavailability, cumu
lated unavailabilities), 

- lessons learned from the operating experience, follow up of primary 
coolant activity, health physics, effluent treatment and waste 
releases 

- maintenance and main modifications during refuelling. 

As an example, the examination has shown the difficulties encountered in 
using the spent fuel pool cooling system as a back up for the residual heat 
removal system, since this provision had not been included in the BUGEY units 
design. The operating technical specifications have been consequently modified, 
and limit the cases when this back up can be used. 

The future examinations to be done will concern the plants of TRICASTIN, 
GRAVELINES and DAMPIERRE, each of which is equipped with four 900 MWe standar
dized units. 

This examination was thought to be very valuable and is foreseen to be done 
systematically, for each plant, several times along its life ; the period of 
this examination has not yet been determined ; however, Safety Authorities have 
decided to undertake it, at the beginning of 1983, for the CH00Z plant, one 
300 MWE unit, which started 12 years ago. 

ANALYSIS OF FOREIGN ACCIDENTS 

Obviously any serious accident or incident occurring in any reactor in the 
world is of interest in FRANCE for Electricité de France as well as for the 
Safety Authorities. 

Theses accidents are analyzed, and a search for possible feed-back on 
french reactors is made. 

A-, an example, the rupture of steam generator tubes at DOEL (Belgium) led 
Electricité de France, with the agreement of the Safety Authorities, to modify 
the orresponding emergency procedure proposed by Westinghouse. 

In the Westinghouse procedure the blowdown and cooling of the primary 
coolant system are obtained by the voluntary opening of the P0RV ; in the pro
cedure used now in FRANCE, they are obtained through a rapid cooling by the 
intact steam generators. The accident that occurred recently at GINNA seems to 
confirm this choice. 
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CONCLUSION 

To improve the safety of units operation, the experience feed-back leads to 
make arrangements or modifications concerning not only circuits or materials but 
often procedures. The implementation of these modifications should be made expe
ditiously so that the experience feed-back can have the maximum efficiency. On 
the contrary, the decision to modify a system or a procedure should not be taken 
in haste : a complete analysis should allow the consequences of the considered 
modification to be thoroughly evaluated. 
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