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Abstract 

The French Electricity Producer (EDF) and the Safety Authorities have 

developed, each of his own, a procedure for analyzing the operating 

incidents. One of the major lessons of their analysis vas the importance 

of incidents due to human error and, among them, to déficiences in the 

training of the operators. It is, in consequence, particularly important 

to improve the quality of these programmes and one of the major concerns 

is how to take into account the lessons of operation experience. Our 

purpose is aimed at describing how this is now done. 

Résumé 

Electricité de France et les Autorités de Sûreté ont mis tous deux 

l'accent sur l'analyse des enseignements de l'expérience d'exploitation. 

Un de ces enseignements a justement trait au nombre des incidents liés au 

facteur humain, voire à des insuffisances concernant la formation des 

opérateurs. 11 s'avère en particulier important de bien répercuter â 

ceux-ci les enseignements principaux de l'expérience d'exploitation des 

tranches. Nous verrons ici comment ceci est effectivement mis en 

pratique. 

A 



INTRODUCTION 

Operation Incidents on FWR plants are aainly taken into account for ope
rator training purposes through the organization of feedback of expe
rience lessons implemented at the nuclear and fossile generation service 
of EdF on one hand, at the safety authorities on the other hand. 

The goal of such an organization consists in detecting, analyzing and 
learning lessons of incidents on PVR plants, in France and abroad ; all 
that aimed at taking all the adequate measures for preventing other simi
lar Incidents. 

For thi3 purpose, it is quite important to pay a special attention to 
events where, directly or indirectly, the operator is involved ani, in 
consequence, to the training of these operators. 

After presenting some elements which can give an idea, in general, of the 
relationship between operation events and operator training, we are going 
to study more in detail the implemented organization for the feedback of 
experience lessons on operator training. 

1 - TRAINING AND OPERATION EVENTS 

1.1.- Statistical analysis 

In fact, it may be quite difficult to determine precisely how an 
incident due to one (or several) human error may be linked to lacks 
in operator training. If it is sometines easy to reach this conclu
sion, -me may understand that, in the general case, an error cannot 
be explained only by the fact that the instructors have not enough 
insisted on some crucial point during the training sessions. 

The analysis of the annual balances of plant operation realized by 
the specialists of the DA7 (Division Analyse du Fonctionnement, of 
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the Nuclear and Fossile Generation Service) show that percentages may 
be Quite different according to the type of events taken into account. 
After a first "rough" classification which attributed aloost the half 
of hunan errors to training problems, a more refined classification 
led to the following results, concerning scrams due to human errors. 

(One may note that the sum of percentages may be greater than 100, 
because one error can have more than one cause). 

Table I : Repartition of error causes for the PWR 1984 
and 1985 incidents 

Cause 1983 1984 

Task complexity 31 Z 40 Z 

Workstation design 22 Z 25 Z 

Working t ira 4 Z 12 Z 

Work organization 4 Z 25 Z 

Procedure (presentation) 22 Z 3 Z 

Procedure (technical contents) 4 Z 12 Z 

Training 8 Z 13 Z 

Competence 11 Z 7 Z 

Procedure violation 20 Z 20 Z 

These statistics concern : 
. 108 events (112 human failures) in 1983, 
it means a bit more than 50 Z of the scrams 

. 142 events (145 human failures) in 1984, 
it means a bit less than 60 Z of the scrams. 
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In both cases, the number of the scraas due to training problems Is 
approxlmatly 7 or 8 Z of the total. These numbers can be considered 
as "minimal", taking Into account the probable link of "training" 
problems (In the table) with "competence" or "task complexity". 

We may also pay attention to some data belonging to an Information 
collection program realized In 82 and 83 by the DAF and INFO. We 
should, In any case, use these Informations very cautiously, accor
ding to the fact tftat Just a few events occured on a french plant 
(Damplerre 3-4) and that also all these events did not lead to a 
so-called "significative incident". The following table shows the 
histogramme of "experience in the nuclear field" and "experience in 
the position" of the agents who performed the error. 

Table II : Experience of the agents performing errors 

Tears Experience in the 
the nuclear field 

Experience in the 
position 

1 year 2 Z 26 Z 

1 to 5 years 42 Z 66 Z 

5 to 10 years 34 Z 8 Z 

10 years 22 Z 

We noticed in addition that 53 Z of the analyzed events have had 
similar "antecedents" : this shows the importance of the diffusion of 
experience lessons. 

1.2. Exemple of incidents 

We are going to present here 2 incidents for which taking into 
account of experience lessons seems to b« specially important. 
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1.2 i. Incident_a£ J1!**8!1]», i, .the V2/83 

During the raising of the upper internal structures, during the 
plant shutdown, the operators noticed that, at about 11 p.m. 
the 3/2/83, the lower face of the upper plate of the upper 
internal structures was about 170 ca over the pool floor, that 
the N7 and N9 assemblies remained attached to their control 
rods. 

The raising was immediately stopped and the operators got con
firmation, by vldeocamera, that the assemblies remaind connec
ted. A corrective Intervention was then planlfied for the A in 
the evening. 

This incident, whose potential consequence on the fuel could 
have been significative, is mainly due to two errors during the 
raising : 

- bad transcription of the operations on the intervention 
documents, 

- bad utilization of the checking procedure by endoscope : the 
checking was executed after each individual task and not at 
the end, when no assembly should remain still attached. The 
lack of this final check did not allow to detect the 
omissions. 

But, it seems, for our purposes, specially worth to notice that 
similar incidents occured already at the Bugey (July 81) and 
Fessenheim (march 79) plants. In fact, the incident report 
mentions that, when the operators at Tricastln realized the 
situation, they contacted these two plants. But this Informa
tion about the past incidents should clearly have been made 
before this operation, in order to make them attentive to the 
risk of such Interventions and to the necessity of following 
strictly the procedure. 
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He may also notice that a similar Incident occured at the Paluel 2 

(1300 MH) plant on the 8/6/85. This fact shows that experience 

lessons should be correctly learned In all the different types of PHR 

plants and also in the company in charge which this type of 

interventions (Framatoae). 

1.2.2. inçldent_at^ Da«pi.e£« 3̂  the 10/10/84 

The plant was on hot standby, and specific tests were carried out. 

The alarm "low injection rate at the RCP*3P0 seal' appeared. The 

operators realized immediately that this alarm was due to the low 

voltage on the LDA** circuit, and in consequence one of the two 

rectifiers of this circuit was immediately actuated. 

In fact, the voltage decrease on the LDA was due to a wrong connec

tion of the rectifiers during the plant shutdown and, in conse

quence, to the unloading of the battery. It actuated the LDA alarm 

but, «luring more then 3 hours, the operators did not perform any 

action because they thought that this alarm was actuated for a less 

serious situation. In fact, It can be actuated in 7 different 

cases. 

The situation was rapidly recovered after the rectifier was 

actuated. 

This incident shows ? 

. a lack of rigour in carrying out connections during plant 

shutdowns, 

. an insuffisance of the sensibilization of the agents to the risk 

linked to the "regrouped alanrs". He may notice that this incident 

occured 6 months after the Bugey 5 incident (14/5/84) where a 

similar situation took place. 

* RCP : Primary circuit 

** LDA : Analog control 30 V Power system 

.../. 
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2 - FEEDBACK OF EXPERIENCE LESSONS 

In the case of an incident involving huaan errors, the depth to which Che 
incident is analysed obviously depends on its actual or potential 
seriousness : 

Electricité de France 

a) All incidents give way to a brief analysis conducted by Electricité de 
France. A fairly short official report is then drawn up, listing the 
aain features of the incident in a standardized form. Such documents 
are mainly used for statistical purposes, providing material for an 
annual report ; 

b) If the incident is sufficiently serious, this analysis may be supple
mented by a site visit. The licensee and the representative of 
Electricité de France central services then carry out a detailed study 
of the incident. They complete a much more precise questionnaire gi
ving a very detailed picture of the incident from all angles (person
nel concerned, circumstances and causes of the incident). The ques
tionnaire is then used for far more extensive statistical work than 
mentioned in the above paragraph. It is also sent to the INPO in ordre 
to enter the data in the "international" nuclear incident data base 
maintained by this body ; 

c) In the case of major incidents, the central services of Electricité de 
France conduct a thorough formal analysis describing the ectire se-
quence of events relating to the Incident, then establishing the tree 
of human failures and the tree of causes to gain a more comprehensive 
picture of all the deficiencies revealed by the incident. In the ana
lysis report, if possible, a link should be drawn between the causes 
and the different "human factor" measures taken or planned and the 
opportunity taken to submit new proposals for action. 

.../... 
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IPSW (Protection and Unclear Safety Institute) 

d) Furtheraore, In France a list of ten standard criteria defining the 
significance of an incident has been drawn up. 

If the Incident meets one of the criteria, the licensee must inform 
the Safety Authorities, although it may do so for any other 
Incidents. 

As soon as the telex from the licensee is received, a file on the 
incident is opened. An analysis is then carried out on the basis of 
the data in the telex, the significant incident report drafted at the 
power plant and, where applicable, the analysis report prepared by the 
central services of Electricité de France rsee c)T. This information 
may be supplemented by site visits to gain a better idea of the fea
tures of the incident. 

Significant incidents involving human errors are entered in the IPSN 
data bank with a view to identifying links with similar incidents for 
any generic studies. 

On the basis of the conclusions of these studies and analyses of major 
incidents recommendations are made to the licensee. These recommanda
tions may be aimed at the training of the agents. 

3 - THE INFLUENCE OF EXPERIENCE LESSONS ON OPERATOR TRAINING 

3.1. In the training centers 

The training centers use the analysis documents for the constitution 
of an incident library on simulator. 
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The Instructors aay use this library for illustrating their purposes. 

In particular, one of the two one-week slaulator recycling stages 
consists in a collection of such incidents proposed to the 
operators. 

Furthermore, analysts of the operation analysis division (DAF) act as 
instructors in the 'improving safety during operation" stage. They 
may present in detail some recent significative incidents. 

3.2. In the computerized aided teaching program (C.A.T.) 

Some incidents, which seem to have a particular pedagogic interest, 
have been incorporated to the C.A.T. library (see end. 1). 

We may notice that, due to the fact that the utilization of this 
C.A.T. system is facultative, we have to pay a special attention to : 

* the easiness of utilization, according to the variety of psycholo
gical situations of the agents who may wish to use it (night wor
king, workload,....) 

» the correspondance of the C.A.T. library and the present concern of 
the operation teams in general : the modernization of this library 
seems highly important for this purpose. 

3.3. On-site training 

The experience feedback is taken into account by two different ways 
in the on-site training programs : 



s> On one hand, It Is possible to de te raine a nuaber of subjects on 
which the agents aust be regularly sensibilized : electric cit-
cults, conflneaent, control-rod operation. These points are covered 
during special presentations (\ day or aore), 

• In addition, some incident, which present a special pedagogic inte
rest, aay also be treated .in a specific session. We aay Just notice 
that the preparation of such presentations aust require a pedagogi
cal effort froa the ISR (Safety Radioprotection Engineer) or shift 
supervisors in charge with such training activities. 

We aay add two important comments : 

• in general, this kind of training was ouch better carried out for 
the operation staff that for the aaintenance staff. Even taking 
into account the diversity of competences, and consequently of 
training concerns, linked to the maintenance activity, this situa
tion should be substantially Improved through the effort carried 
out by the Nuclear and Fossile Generation Service for the training 
of aaintenance staff, 

• in addition, even for the operation agents, the nuaber of Incidents 
presented in such training programs remains quite low (less than 5 
per year) and, in consequence, an effort has to be made. This sen
sibilisation effort is one of the main means to avoid the occurence 
of similar incidents (regrouped alarm treatment and connection 
errors which led to the PTR tank dump e t c . ) , 

• beyond these training activities, we have to mention here a lot of 
actions carried out in order to improve the receptivity of the 
operators OP the experience lessons. 

•••/••• 
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For example, we «ay notice : 

- the existence of a periodic bulletin "it happened on the plants" 
(7000 exemplaires), 

- the transmission to the plants of the incident reports, statistical 
analysis and generic studies realized by the control services of 
EdF, 

- the existence of a data processing "event file" where all operation 
anomalies are registred. By consulting this file, one can have 
quite quickly a good idea of the qualitative or quantitative impor
tance of a given type of operation problem. 
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CONCLUSION 

The effort realized for the sensibilization of the agents to the expe
rience lessons is, In general, quite comprehensive. It Includes the 
transmission of detailed reports on incidents, a very large diffusion of 
an information bulletin, the maintenance of Incident files on simulators 
and in the C.A.T. program. 

This effort have nevertheless to be intensified for th* maintenance staff 
and it is also very important to increase the number of incidents presen
ted on-site to the agents, in order to improve their preparation to the 
various operation situations they may encounter. 

Even if the specificity of every working situation has to be taken into 
account, the main goal of this effort consist in giving to the agents the 
motivation for respecting a few "good operational practices" in any case. 
The respect of these basic principles should allow to prevent a substan
tial percentage of the actual operation incidents. 
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End. 1 : INCIDENTS OF THE C.A.T. LIBRARY 

Module Bugey : Safety Injection on high steam rate + P12 

Module Condenser : presence of raw water in the condenser 

Module Glnna rupture of steam generator tube 

Module Incldrri : switch between Intermediate cooling circuit ways 

Module Niveau GV : scram by steam generator level protection 

Module PPE : seals of primary pumps 

Module Robinson : non-isolating of the pressuriser let down system 

Module Ste Lucie : closure of the principal steam circuit 

Module TEG release of gaseous eff luents 

Module ZION : loose part in the steam generators 

Module consignation : padlocking of charging pumps 

Module lncid get : use of turbine bypass 

Module Vidangegv : steam generator dump situations 

Module Incelec : loss of electric power syotems* 

<*2> 
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