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Abstract
The French nuclear power plants operated by Etatétri
de France are of type "pressurized water reacthis T
collective design promotes a capitalization anaealipg
of means, including experience feedback (REX), tvhic
must be a force for operation of this nuclear fleet

The REX and integration are satisfactory when they
register in two dimensions at least, one is orgatiunal
and the other one is time. But the organizational
dimension can be easily reduced, and the dimersfion
time is often "dilated".

The ideal form of the organizational dimension ¢sn
reproduced in a closed loop that uses the findings,
results, analysis, and solutions that should be
implemented. These solutions, implementing the
integration of findings from learning, give rise tew
findings and assessment of effectiveness. The isop
closed.

The ideal form of the dimension of time, may be
summed up in "as soon as possible".

Thus, the closed loop of the organizational dimemsi
joins the effective nature of the REX, and the idddhe
time dimension joins the efficient nature of theXRE

Frequently encountered problems reside in the non-
closure of the loop and the inability to quickly,even to

do everything simply. Yet, each actor of the conypin
aware of this need. Despite this, the experienedifack

of the REX, show all the difficulties to calibratee REX
process at the right level.

To work this broad question and solutions, the
management of the Generation division of EDF (DPN)
launched a project in 2007, the REX project.

The paper outlines the various stages of diagnosis,
solutions research and deployment thereof, and the
success factors identified both locally and natiigna

" This work has been presented atihdes Grandes Ecoles de
la Mer « Facteur Humain & sécurité maritime, 26-27
January 2011, Le Havre, France.

The solution adopted to achieve the target modelnis
organization of the REX and its integration by ©&P:
the Corrective Action Program. To ensure the adeyua
to the needs of nuclear plants and verify the Eglityiin
the context, the stage of diagnosis was followe@d(h0
by a phase of experimentation on a few plants, reefo
engaging a global deployment anticipated in theséc
half of 2011.

1.Introduction
The French nuclear power plants operated by Etetetri

de France are divided into 19 plants scattereditjifrout
the French territory. All these plants are of type
"pressurized water reactor" (PWR). This collective
design promotes a capitalization of learning from
experience and sharing means that are a force $afea
operation of the nuclear power plants. Thus, ihealant
(2-6 nuclear reactors each) has a degree of autgnom
there exists nevertheless a national organizatianany
areas that promote exchanges, centralization of
information, analysis, and redeployment of innoxati
solutions.

The experience feedback must, of course, proceéds o
such an organization, both at the local level astibnal
level. Feedback is a broad topic that inevitablgiudes
many themes in an industry as complex as the ptmafuc
of electricity of nuclear origin. And as any actionany
project, it must contribute to strengthening nucksfety
(see Fauquet 2002, 2003, 2004), for obvious reasbns
every day protection of humans and environment, and
because a risky system operation implies the cootis
demonstration of a high level of safety (Amalbet896
and 2001). This allows to guarantee in case ofriieeh
problem, that the technical process and the org#iniz
will succeed to control facilities in the situation

It should be noted that the objective of nucledetyais

to protect human and his environment of radioactive
contamination by the containment of the core and
derivative products.

The experience feedback concerns many areas ausari
levels; we cannot here expose all. Also we haveseho
to focus the presentation on a large enterprisegt;che
"REX project” (in French: “le Projet REX"), explainy

its genesis and its deployment, and illustratingrom
concrete examples of the operation of Chinon nuclea
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power plant. Before it should be appropriate toct#pe
what is expected in terms of experience.

2.An efficient effective feedback loop
The experience feedback, or REX for “retour
d’expérience” in French, comes from experienceitas
name indicates. This experience, manifest in thmn fof
results, findings (qualitative or quantitative)yes rise to
a formal or informal analysis first. Within such a
coordination, the experience is able to be integran a
process of learning from experience.
As specified above, the REX concerns many issues in
various areas. For example, the area of the warker
given activity, the area of a professional practice
know-how, the area of a department organizations, th
area of an industrial site organization and intéoas of
departments, trades and external entities to thatpl
This non-exhaustive list is very few of the muidieuof
possible examples.
The REX and its integration are satisfactory whisgyt
register in two dimensions at least, one is orgstiunal
and the other one is related to time. But we veilt shat
the organizational dimension can be easily reduaed,
that the time dimension is often "dilated".
The ideal form of the organizational dimension ¢sn
depicted so: it is a closed loop that uses findings
concerning results. These findings give rise to an
analysis that produces solutions that should be
implemented. These solutions, implementing the
integration of learning from findings, have an effen
the results giving rise to new findings and assessrof
effectiveness. And the loop turns without stopping.

Results
e
Efficiency

Action Findings rating

Analysis

Solutions
sinking

Fig 1. The REX ideal closed loop of the organizaio
dimension.

The common problem is the non-closure of the Idop.
can intervene at various stages. For example:

« the findings exist but are not exploited: the loop
stops before the question of the need to be
analyzed,

e the analysis is made, solutions are proposed, but
their implementation is not effective,

» solutions are implemented, but their effect is not
analyzed because the findings are poorly
targeted.

Concerning the ideal form of the time dimensionisit
simple since it can be summarized as "as soon as
possible".

Thus, the closed loop of the organizational dimemss
related to the efficacious nature of the REX, ahd t
ideal form of the time dimension is related to the
efficient nature of the REX.

Each actor of the company is aware of this need.
However, the experience and the feedback concerning
the REX show all the difficulties of businessesstok

the REX process at the right level.

Let us consider two examples from the Chinon nuclea
power plant to illustrate these remarks.

The first concerns the maintenance of nuclear oesct
Annually, each reactor stops for outage and towethe

coil. At each outage period, some people are segri
that “"everything happens as if every time we
rediscovered what is a outage, with the same pmaile

If these comments cannot be generalized to the
organization of a outage, the fact remains thatetlzge

too many actors of the outage who has this feeling.
this type of situation, the REX is integrated, buaty at

the personal level: indeed, the person confront¢tl thve
same problem from one outage to the other has
implemented solutions that s/he keeps in mind, tmem
quickly handle the same problem when renewing. But
what expects the worker is that the REX will be
integrated in the organization, so that if the peab
arises the solution exists or if they have to deidth, it
requires less energy than the first time. Hergh@area

of the intervener, the REX is integrated, but &t ligwvel

of the organization, this is not the case.

The second example concerns the REX of a profegsion
a department. The technicians complain about the
absence of REX. However, a decision was made by the
department management to formalize a REX meeting
concerning the end of the outage. The finding & this
decision has remained at the state of intent.

Each actor is aware of the need for the integratiotine
REX and also people have a natural need of REXrigr
work activity. A simple experiment was made on aeio

of groups of 10 to 20 people each on the nuclearepo
plant of Chinon. It has been proposed to peopl& in
room to engage themselves in a particular workviagti
Although conducted in room and far from the usual
technical activities, the general components ofaasic
work activity were encountered, namely achieving a
work activity with:

* aconstraint of time,

e arequirement for such a modus operandi.
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« the need to summon a know-how developed for
a long time,

« disturbances making the achievement of the
outcome difficult,

e arequest to achieve a specific result.

The work activity was to count the number of "F'aird
lines text that would be projected on the screee Eg.
2). In any case, the outcome seems fairly easy.adewy
the context was the following, complicating the
realization of the application with reference te #ibove
constraints:

e the text was shown during 20 seconds only,

* the text led to be read and letters had to be
counted at the same time, and it was forbidden
to read the letters one by one,

e the need to summon a know-how developed for
a long time concerned the reading skills,

« the text was in English (while people were
French), in tight uppercase letters.

S
FINISHED FILES ARE THE RE-
SULT OF YEARS OF SCIENTIF-

IC STUDY COMBINED WITH THE
EXPERIENCE OF YEARS
e S Y
Fig. 2. English text submitted to French peopleimiyr

20 seconds in order to count ‘F’ letters whilst dérag
the text at the same time.

For a group taking the test for the first time, thsults
may vary between 2 and 7 "F" detected per persah, w
a high proportion for the values 3 and 6. The tgpic
distribution is shown on Fig. 3.

35%
30%
25%

20%

15%
0% 4

I s

number of 'F' detected

proportion of persons concerned

Fig. 3. Typical distribution of the number of Frénc
people watching the English text (see Fig. 2) sttiahi
during 20 seconds and counting ‘F’ letters whilst
reading the text at the same time: two extremegapp
around 3 and 5.

Before taking this test, the instructions have been
presented, the text was projected 20 seconds alaerhi
and a discussion followed to compare the resultsach
person and discuss the difficulties encounteretkerAhis
discussion, the facilitator suggested to work aeoth
subject without moving back to the text and thugheuit
knowing the exact result: "and now, | propose to
following the presentation without | give you theriect
result, the number of F in the text. We shall notme
back on this test, you will never know the resultless
you manage to find one day the text elsewherejthsit
not me who will give you the solution. What do you
think of it? Would you like to know the right resl"
For the last question, between 70 and 100% of these
groups usually replied to be very disappointed twot
know the right result. When it was asked the reagon
this disappointment, the participants explainedrtheed
to know how to position themselves to the expected
result, to better understand where they had erand,
possibly how otherwise do a next time, even ifdisvjust
a test without consequence.
This experience shows the spontaneous expectafion o
each one in terms of REX. If participants expressach
a desire even for a harmless test, it is quite dasy
imagine how much they are expecting a share after a
professional activity. It is important to note ihig
experiment:

e the spontaneous character of expectation of the

REX,
e the existence of this expectation even for a
harmless activity.

The result of the demonstration suggests that d@lmos
everyone in professional life is spontaneously etipg
REX and that almost each one is predisposed to
participate.

In this condition then, why the REX and its integra

do not work as everyone would expect it?

To work this broad question and solutions, the
management of the Generation division of EDF (DPN)
launched a project in 2007, the REX project. Indeed
training people (Fauquet-Alekhine & Pehuet, 2011;
Pastré, 2005) increasing interventions (Fauquet-
Alekhine, 2009 and 2010a; Colas, 2001; Rousseau,
2008), enforcing the safety through event analysis
(Fauquet, 2007 and 2008) or through socio-
organizational analysis (Clostermann, 2010; Fauquet
Alekhine, 2010b), are not sufficient if the socestnical
system weakens over time (De la Garza & Fadier7 200
Heimann, 2005; Reason, 1993 and 2008).

21



Socio-Organizational Factors for Safe Nuclear Operation — Vol. |

3.From diagnosisto implementation
The REX project started by a step integrating disgs
and studying practices and organizations at
international level.
The approach consisted in:

the

 Taking into account analysis by nuclear
industries.

» Participating observations on French nuclear
plants.

* Ain-depth benchmarck in the United States.

e Listening to many actors at all levels of the
organization of EDF (also from other divisions
than the DPN).

e Athorough sharing of the diagnosis.

The major findings for the company organization ever
the following:

» The REX from the national level takes place
over the local REX.

« A parallel REX exists to the operational
activity, enhanced by the treatment of the safety
events, and not enough through the success of
the interventions.

» Developments of the REX is done by slides
which have been by time superimposed while
forgetting to rethink the whole from local need
standpoint.

The solution adopted to achieve the REX target misde
an organization of the REX and its integration he t
PAC : «le Programme d'Action Corrective », inspire
by the American CAP (Corrective Action Program)eTh
PAC will be presented in the next section.

To ensure the adequacy of the solutions with tleelsef
nuclear sites and verify the feasibility in the toa, the
first step was followed in 2010 by an experimewtati
step on a few plants, before engaging a global
deployment planed in the second half of 2011.

To enable the success of the project, efforts fedus
particular on the following points:

» ldentify quick wins in 2010 that
confidence and socialize them.

* Involve all the plants in the project in 2010 via
existing networks and with the help of a “mirror
group”.

» Adapt the deployment of the project to the
situation of each site.

restore

e Maintain operational system during the
transitional period of deployment.
These actions have in support two transverse

components essential for the achievement of the

objectives:

« A component "Means, methods, skills, and
tools" to build the necessary means for the
implementation of a renovated REX
organization. Output products expected: a
corpus of knowledge, methods and tools so that
each actor has prerequisites required in the field
of the REX; training for key actors (managers,
preparation operators, REX project
managers...) and for newcomers.

e Another component "Change management,
culture and behaviors" to create the necessary
conditions for the development of the REX.
Output products expected: awareness, in the
short term, of the way to go, and a change in
behavior, both at the national and local levels.

4.The necessary structuring of the experience
feedback and of itsintegration

The solution adopted to achieve the target modelnis
organization of the REX and its integration by B%C:
the Corrective Action Program (in French: Programme
d’Actions Correctives, PAC).
The PAC is based on a frequency of analysis ofrthet
findings in a computer database, and a closurenfiysd
analysis-actions-results-findings...
Identification of the REX and the material of whiiths
made up are done via the findings every day Any
person on the plant is involved in this work of garter
input.
The consolidation of data entering is made at DIt is
to verify the characterization of the findings tosare
homogeneity of these characterizations. This pdant
fundamental because if there is heterogeneity Bt th
level, trend analysis and statistical analysisggneerally
impossible.
At Dj .+ 4, the findings are prioritized, assigned to actors
identified as in ability to process the findingsdan
solutions. This means that every day, all of timelifigs
entered the day before are studied.
The actors of this work analysis at.D are part of the
department management and involve themselves in the
analysis for their department.
The integration of the REX is done through the gsial
of two types: specific analysis and trend analyElese
are made at D.,, posted weekly and kept in check
weekly and monthly. The aim is to appreciate whethe
the findings are archived for memory without action
for simple action, or for specific analysis. The alh
gives rise to trend analysis.
These findings being made on a daily basis ateakls
and in all occupations, and then followed by vasitime
scales, the effects induced by actions will lead to
findings which will close the loop.
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In addition, a review of efficiency is scheduledclea
month. In parallel, the conclusions are settled ip
periodic performance reviews.

This target structure is not yet reached in the
organization of Chinon nuclear power plant. It was
chosen to go through a transitional phase, withaaugl
integration of the objectives. First, the quality the
finding entering process and data extraction toa$ h
been optimized. In parallel, the presence of thaagars

in the field has been worked to achieve a level of
completeness and relevance to the issue. Secoadly,
weekly analysis of the findings has been impleminte
The third time is to come to achieve the target ehod

5.Conclusion
We find that taking account of feedback and its
integration are not obvious work activities to be
implemented effectively and efficiently in the irsdry.
They are daily disturbed by the industrial constisi
induced by the real time, easily suffer from a laufk
coordination of the treatment of the REX, and ugzstn,
can remain in the state of intent if the framewisriot
clear. Their upgrade involves a solid diagnosis] an
deployment of their solutions integrating both ¢alre
planning and appropriate means.
According to the proposed solution (the correctigéon
program or PAC), the induced effects can hit the
practices and culture of company. In this case, a
component of accompanying change is necessary. This
implies registering the project in the long termbratal
and decreed change could lead to failure.
The feedback of the experience feedback itself also
warns the sustainability of the solution: if therreut
state of the experience feedback suffers from an
accumulation of poorly coordinated actions and
decisions which remain in the state of intent, hibn
new organizational system will prevent this witmé?
Another potential danger is displayed: the drifttbé
system. it will need to ensure that the CAP wilt han
into a machine made to accumulate observations with
actions not dealt with. The planned organizatioousth
avoid such excesses.
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