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PREAMBLE

This report presents the results of the | AEA operational Safety Review
Team (OSART) review of Units 1 and 2 at the Fessenhei m nucl ear power station
near Col mar, France. It includes recommendations for inprovenents affecting
operational safety for consideration by the responsible French authorities and
identifies good practices for consideration by other nuclear power stations.

Distribution of the OSART Report is left to the discretion of the
Governnent of France; this includes the renmoval of any initial restriction.
Until derestricted, the report will be nade available by the 1AEA to third
parties only with the express pernission of the Governnent of France. Any use
of or reference to this report that may be made by the conpetent French
organi zations is solely their responsibility.






FOREWORD
by the
Di rector Genera

The | AEA Qperational Safety Revi ew Team (OSART) programme assists Menber
States to enhance safe operation of nuclear power plants. Although good
desi gn, nmanufacture and construction are prerequisites, safety al so depends
on the ability of operating personnel and their conscientiousness in
di scharging their responsibilities. Through the OSART progranme, the |AEA
facilitates the exchange of know edge and experience between team nenbers who
are drawn from different Menmber States, and plant personnel. It is intended
that such advice and assi stance shoul d be used to enhance nucl ear safety in
all countries that operate nuclear power plants.

An OSART mission, carried out only at the request of the rel evant Menber
State, is directed towards a review of itens essential to operational safety.
The mi ssion can be tailored to the particular needs of a plant. A full scope
review would cover eight operational areas: managenent, organization and
adm ni stration; training and qualification; operations; maintenance; technical
support; radiation protection; chemstry; and energency planning and
prepar edness. Dependi ng on individual needs, the OSART review can be directed
to a few areas of special interest or cover the full range of review topics.

Essential features of the work of the experts and their plant
counterparts are the conparison of a plant's operational practices with best
international practices and the joint search for ways in which operationa
safety can be enhanced further. The | AEA Safety Series docunents, including
the Nucl ear Safety Standards (NUSS) progranme and the Basic Safety Standards
for Radiation Protection, and the expertise of the OSART team nenbers formthe
bases for the evaluation. The OSART nethodology involves not only the
exam nation of docunents and the interview ng of staff but also review ng the
quality of performance. It is recognized that different approaches are
avail able to an operating organi zation for achieving its safety objectives.
Proposals for further enhancenent of operational safety may reflect good
practi ces observed at other nuclear power plants.

An inportant aspect of the OSART reviewis the identification of areas
that should be inproved and the fornulation of corresponding proposals. In
developing its view, the OSART team discusses its findings with the operating
organi zati on and considers additional coments made by plant counterparts.
| mpl ement ati on of any recommendati ons or suggestions, after consideration by
the operating organization and adaptation to particular conditions, is
entirely discretionary.

An OSART mission is not a regulatory inspection to determ ne conpliance
with national safety requirenents nor is it a substitute\for an exhaustive
assessnment of a plant's overall safety statue, a requirenent normally placed
on the respective power plant or utility by the regulatory body. Each review
starts with the expectation that the plant neets the safety requirenents of
the country concerned. An OSART mission attenpts neither to evaluate the
overall safety of the plant nor to rank its safety performance agai nst that
of other plants reviewed. The review represents a 'snapshot in tinme'; at any
time after the conpletion of the mnmission care nust be exercised when
consi dering the concl usi ons drawn since programes at nucl ear power plants are
constantly evolving and being enhanced. To infer judgenents that were not
i ntended would be a msinterpretation of this report.

In the report that follows, the | AEA presents the conclusions of the
OSART review, including good practices and proposals for enhanced operati onal
safety, for consideration by the Menber States and its conpetent authorities.
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| NTRODUCTI ON

At the request of the governnent of France, an international |AEA
Operational Safety Review Team (OSART) of experts visited the Fessenhiem
nucl ear power plant (NPP) near Col mar, France, from 9 - 27 March 1992 to
review operating practices at the power station and to exchange technica
experience and know edge between the experts and power station counterparts
on how the conmon goal of excellence in operational safety could be further
pursued. The Fessenhei m OSART was the fourth m ssion to France

The team (Annex 1) was conposed of experts from Bel gium Canada,
Germany, Spain, Sweden, the United Kingdom and the United States of Anerica
and | AEA staff menmbers with scientific visitors (observers) from Bul gari a,
Chi na and Yugosl avi a

Before visiting the power station, the team studi ed rel evant information
made available to themto fam liarize thenselves with the power station's main
features, inportant programmes and procedures, and the operating record of
recent years. At Fessenheim the team of experts, using techniques derived
fromtheir collective nuclear experience of 260 years, reviewed records of the
power station's operational safety indicators and other docunmentation
exam ned applicabl e procedures and instructions, observed work being carried
out and held extensive discussions with power station personnel. Throughout
the period of review, there was an open exchange of experience and opinions
between the power station personnel and the OSART experts. The review was
conducted in depth and the longer report is in keeping with the new Agency
policy of presenting nore technical details.

Pl ant descri ption

The Fessenhei m NPP has two 880 MAN(e) pressurized water reactors (PWRs).
The units achieved criticality and comercial operation as follows: Unit 1 -
7 March 1977 and 31 Decenmber 1977; Unit 2 — 27 June 1977 and 18 March 1978.
The two units were the first of the CP-O pre-series of EDF 900 MNe) reactors.
EDF currently operates 34 900 MA(e) units.

Fessenhei m NPP was built by Framatone and is approxi mately 30 km nort h-
east of Ml house and 30 km sout h-east of Col mar, France. The condensers are
cool ed by water fromthe River Rhine

Each reactor core consists of 157 fuel assenblies with 53 containing
control rod clusters. Each fuel assenmbly consists of 264 fuel rods arranged
in a square array. The fuel is 3.25%enriched UD2 with a core thermal output
of 2660 MW The primary circuit pressure is nmaintained at 15.5° MPa with a
cool ant tenperature on exit of 322°C. The primary circuit is served by three
| oops each having a vertically mounted steam generator and a cool ant punp.

Safety systens to cope with design basis accidents are provided in
addition to normal and auxiliary systens. These safety systenms include the
protection systenms, energency power system energency core cooling systens,
enmergency feedwater system and contai nnment systens. The protective systens
initiate a reactor scram or activate other safety functions whenever the
limts of the safe operating range are approached. The energency power system
conprises two diesel generators and associated controls for providing power
to the energency core cooling systens, energency feedwater system and
contai nnent systens. The energency core cooling systems have enough capacity
and redundancy to nmintain core cooling until the reactor is in a safe cold
shutdown condition within pressure boundary limts. Subsystens of the
energency core cooling systens include the three high head injection punps,
two | ow head injection punps, two residual heat renoval punps and three core
i njection accunul ators.



The enmergency feedwater system for the supply of the steam generators
is athree train system The systemconsists of two notor driven punps and one
steam driven punp and a large auxiliary feedwater storage tank

The nucl ear steam supply system and its high pressure auxiliaries are
contained within the reactor building which is made up of a prestressed

concrete containnment with a steel liner. The inner height is 60 mand it is
of a pressure tight design to confine the effects of the nobst inprobable
severe reactor damage to the interior. The outer prestressed concrete wall is

capabl e of withstanding external inpacts including that of an aircraft.

Mai n concl usi ons

Ei ght areas were reviewed by the experts: managenent, organization and
adm nistration; training and qualification; operations; naintenance; technica
support; radiation protection; <chenmistry and enmergency planning and
prepar edness. The main concl usions can be sunmarized as foll ows:

The Fessenheim NPP is a well designed and well nanaged nucl ear power
plant. The teamidentified a nunber of comendable features in the programes
of the utility and the power plant, for exanple:

- Ef fective outage nmanagement and integration of nmaintenance and
operations during outages;

- Know edgeabl e and dedi cated staff;
- High quality procedures for normal and energency conditions;

- Good plant design and facilities with account taken of human
needs;

- Ef fective work control processes and use of quality plans for
mai nt enance;

- Sound strategic plans which are inplemented through effective
utilization of management contracts.

In line with one of the principle objectives of the OSART mi ssion, the
team al so identified a nunmber of weaknesses for managenent's consideration for
further inprovenent:

- Management presence and nonitoring in the plant should be
increased to set higher standards of performance such as in the
areas of material condition and housekeepi ng;

- A systematic process should be established to ensure the tinely
conmpl etion of action itens and conmmi tnents;

- Greater attention should be given to the control and review of
pl ant configuration changes such as tenporary plant and procedure
nodi fi cations;

- Wder use of objective internal evaluations through quality
assurance should be used to evaluate and inprove the inplenentation
of various plant programes;

- I ncreased enphasis is needed in the operator training programe on
refresher training and on conprehensive skill and know edge
evaluations prior to authorization and for re-authorization;

- I mprovenents should be made in the analysis of events and in
control of the operating experience programe, including in the
definition of responsi bilities, in the consistency and
thoroughness of event analysis and in ensuring the tinmely
conpl etion of all reconmended actions;



A nore questioning attitude should be instilled in areas of plant
operation, such as in relation to the review process for inportant
normal operating procedures, the use of uncalibrated |ocal gauges
for safety system surveillances, and the need of nobre frequent

surveys for potential contam nation outside of the controlled
zone.

In conclusion, a commtnment to safety is evident in the Fessenhei m NPP
staff but past acconmplishnments by EDF should not be allowed to lead to
conpl acency, and a critical attitude towards safety issues should remain an
i nportant elenment in the nanagenent of the station and regul atory oversight.
| mpl enent ati on of the OSART recomendati ons and suggestions will contribute to
the continued safe operation of the plant.



1. MANAGEMENT, ORGANI ZATI ON AND ADM NI STRATI ON

W thin EDF, nuclear generating facilities are managed by the Nuclear
Generating Capacity (SPT) which is part of the Generation and Transni ssion
G oup (DPT).

The SPT is an extensive centralized organization and sets policy
nationally which is adapted locally by the individual plants. The SPT al so
provi des technical assistance and support to all areas of operation.

A strategic plan establishes concrete objectives and nedium term
initiatives for all levels of the conpany. The inplenentation of this plan is
acconplished through the effective utilization of negotiated nmanagement
contracts between successive tiers of responsibility.

The plant nmanagenent structure is well defined and is considered
effective, but could be further enhanced by additional nmanagenent tools in
sonme areas and by increased managenment presence in the plant.

The industrial safety programme is well defined with appropriate
oversight by the Safety and Radi ol ogi cal Protection Departnent.

The docunent control process is well structured, effectively controlled
and efficently inplenented.

Pl ant nmanagenent has instituted an initiative to create a strong safety
culture which is soundly based on the application of quality assurance and
personnel responsibility.

I nprovenent in a nunmber of areas as a result of this effort has been
evident. Further inprovenment could be realized by the expansion of sone
qual ity assurance activities and by the instillation of safety culture in a
broader spectrum of operational activities.

1.1 Structure of Operating Organization, Responsibility and Adm nistration
Si ze and structure of the operating organi zation

Wthin EDF, generating facilities are managed by the Direction de |la
Production et du Transport (DPT), the Generation and Transmi ssion G oup (DPT).
Part of this group, Service de |la Production Therm que (SPT), the Nucl ear and
Fossil Generation Division (SPT), manages all thermal power plants. SPT is an
organi zati on of about 2000 people with headquarters in Paris.

SPT is under the direction of the Manager of Nuclear Generating Capacity.
Reporting to the Mnager are two Deputies for nuclear nmatters, four
Advisors in the nuclear inspectorate, and three Area Mnagers. One Area
Manager is responsible for all two unit plants. The Fessenheim NPP Pl ant
Manager reports to the Area Manager for two unit plants.

Pol i cy making functions

The Managenment Committee of the SPT consists of the Manager, his two
Deputies for nuclear matters, his four advisors, and the three Area Managers.
Maj or policies are devel oped by the Management Committee, assisted by the
corporate departnents and the national units.

Based upon a managenent strategy that enphasizes decentralization and
consi stency, policy is defined nationally but adapted |ocally.

Managenent goal s and objectives are clearly comuni cated through each
given tier of the hierarchy by the utilization of strategic plans. The
strategic plans are inplenented locally by a process based upon negoti ated
contractual relations between each successive tier of nmanagenent. This
managenment schene, by design, utilizes optiml dissem nation of nmanagenent
choi ces supplenented by a frane of reference which clearly specifies the
obj ectives and indicates the restraints.



A programme for nonitoring the effective inplenentation of nanagenent
policy and directives exists at each | evel of nanagenent. Various methods are
utilized including, nuclear safety oversight conmttees, the Nucl ear
I nspectorate, checking of managenent contracts, fi nanci al audits and
Managenent Conmittee inspections.

The Manager of DPT and his Deputy, the Manager of SPT, delegate their
authority to the nucl ear power plant Manager. As regards nucl ear safety, the
Pl ant Manager is thus the site representative of EDF

Lat eral conmunications and team work at the plant are also fostered by
the establishnment of the Managenment Committees. These conmittees work together
to achieve the goals and objectives of the various nmanagenent contracts.

Good practice: The Integrated Strategi c Managenent Initiative of Apri
1988 resulted in the devel opnment of a conpany strategic plan prepared
in 1989. This plan establishes concrete objectives and nedium term
(three year) initiatives for all levels of the conpany. The nmanagenent
system derived from this process is based on negotiated nanagenent
contracts between successive tiers of responsibility. These contracts
constitute the short term nmanagenment plan, detailing the annua
comitnents of a given tier of the hierarchy having decision making
authority, relative to the tier above. The commitnents are clearly
stated and are easily measured. Progress is nonitored by performance
i ndi cators established at the tine the contract is negotiated. Periodic
monitoring of the contract is perforned such that corrective actions
may be taken if deviations fromthe desired objectives are forecast. At
the end of the contract period, a report is submtted that anal yses any
di fferences between desired and actual results.

Operating functions

The corporate operating functions are provided by the National Units
consisting of the Technical Support Departnent (UTO, the Central Laboratories
Department (GDL), the General Technical Departnent (DTG, the Data Processing
Department (DI), and the Overseas Support Departnent.

Col l ectively, the National Units total about 1400 engineers and
technicians. These Departnments do not have deci sion maki ng power, either as
concerns overall policy for SPT or for matters concerning the nuclear units
t hensel ves.

Supporting functions

The Nucl ear Generating Capacity Co-ordination Team (GCP) was created to
identify plant events that may potentially affect all nuclear operations. This
is a cross-functional organization that deals with real -tine managenment of SPT

business. GCP collects all pertinent information on plant incidents and
co-ordinates the response actions of departnents, particularly in cases where
the nature of the event crosses functional |ines.

Supporting functions within SPT are provided primarily by the corporate
departnents. They perform the duel task of assisting the SPT Mnagenent
Committee in the devel opnent of policy and assisting the units, particularly
for expert exam nations and anal ysi s.

The operations Departnent (DEX) establishes the operating policy, manages
experience feedback by analysing the technical and human perfornance
aspects for operating incidents, drafts and manages the reference operating
docunent s, handl es managenment for the nodifications and national files, and
carries out core managenent for the plants.

The Mai nt enance Department (DM establishes nmaintenance policy, manages
experience feedback by analysing anonmalies and equipnent failures, drafts
reports and reviews, and carries out anomaly studi es and expert exam nations
for the plants.



The Nucl ear Safety Departnment (DSN) establishes safety policy, nmanages
cross-functional nonitoring of safety matters and interfaces with the Safety
Aut horities in support of the technical departnents.

The Industri al Saf ety, Radi ol ogi cal Protection and Environnent
Department (DSRE) establishes policy in the fields of radiation protection,
envi ronnent, radi oactive rel ease, radioactive waste and safety whil e managi ng
experience feedback in these areas.

The Interface Departnent (DI) takes part in designing units by providing
the Engi neering and Construction G oup with experience feedback of units in
operation which is incorporated into the original design.

The Administration Department (DA) establishes training policy,
participates in defining national training resources and establishes human
resources policy.

Revi ewi ng functions

The corporate reviewing activities within SPT are intended to close the
managenment system | oop and cover three basic objectives:

(1) ensuring a high level of managenent quality and consistency;
(2) checking results against desired objectives;

(3) detecting deviations so that appropriate corrective action can be
initiated.

The internal nonitoring system of the conpany is organized at a nunber
of different levels and utilizes a variety of nethods. Nuclear oversight
committees have been established at each |evel of management to di scuss and
anal yse questions relating to nuclear safety.

1.2. Plant Organi zati on and Managenent
Pl ant Organi zation

The plant organi zation is well defined by organizational charts. Roles
and responsibilities of key plant personnel are described in the Plant
Organi zati onal Manual along with policy docunents that outline the functional
responsibility of each departnent.

The- managenent structure consists of the Plant Manager, the Deputy Pl ant
Manager, four managers, each of whomis responsible for two specific areas,
ei ght managenent consultants, each with a single area of expertise, and twelve
departnent heads, each of whom is responsible for a departnent. The
departnents range in size fromten to 113 peopl e.

The Pl ant Managenent Conmittee conprises the Plant Manager, the Deputy
Pl ant Manager, the Mintenance and Budget Manager, the operations and Data
Processi ng Manager, the Human Resources and Trade Union Rel ati ons Manager and
the Nuclear Safety and Quality Assurance Manager.

Del egation of authority for menbers of the Plant Managenent Comrittee
is defined in |legal documents. Delegation of authority for Departnent Heads
is defined in the Plant Organization Manual and the respective managenent
contracts.

The Plant Managenent Committee nenbers are al so nenbers of the Plant
Operating Review Conmittee whose function is to review and anal yse issues
relating to quality and safety as well as to review the contents of the
Qual ity Assurance Manual and to issue recommendati ons.



There is no particular bias toward the expertise of prospective nenbers
but rather an attenpt to ensure that the nenbers of a plant's
Managenment Conmmittee are well bal anced and conpl enent each ot her

A fundanental principle of a sound safety perspective is a |level of
technical know edge in the various areas of power plant nmanagenent
sufficient to be able to judge operational events that nay be safety
significant. This know edge is also essential when review ng issues relating
to safety, to ensure that the right questions have been asked and resol ved
satisfactorily. Although the nmenmbers of the Fessenhei m Managenment Conmmittee
have bal anced operating, safety and nmmintenance skills, formal position
requi rements for key managenent positions have not been established by the EDF
Career Conmittee. For exanple the position of operations Departnment Head does
not require operations training to the Ievel of Operations Supervisor (i.e.
shi ft supervisor)

(1) Recomendat i on: Al't hough the nenmbers of the Fessenhei m managenent
staff have bal anced operating background and skill, the EDF Career
Conmitte should review and formalize the practice of appointing nenbers
to the Managenent Conmittees to ensure strong operational expertise
Formal qualification and experience requirenments should be established
for key nmanagenent positions. Suppl emrental technical training,
particularly in the areas of operations and radiation protection,
should be provided to nmanagenment candidates for these areas if not
previously acquired through training or actual experience.

Managenent objectives

Management goals and objectives are clearly defined by neans of
contractual agreements drawn up between successive tiers of managenent. These
contracts are consistent with the strategic plan and in design support the
contract of the next highest managenent |evel. The contract objectives are
noni tored, performance indicators are trended, and corrective actions are taken
if the forecast results deviate from desired objectives.

Programmes have been established and approved for nost plant activities
with sone notable exceptions. No progranmes exist to nonitor formally the
status of experience feedback action itens, to track recommendati ons of the
Pl ant Operating Review Committee or to docunent and resolve |ower |eve
i n-house operational experience

It is essential for plant nanagenent to be able to ensure that effective
corrective actions have been applied to inportant commitnents and directives.
The systemcurrently in place to resolve these issues places a great deal of
dependence upon the individual initiative and sense of responsibility of the
managers and departnment heads to whom the tasks have been assi gned. Managers
at all levels need to have the tools at their disposal to be able to ensure
that no inportant actions or comm tnents are overl ooked

(2) Reconmendati on: A managenent task tracking system shoul d be devel oped
and i npl emented to docunment and track the status of corrective actions
Plant Operating Review Comittee recommendations and inportant
commtnents. This system should clearly define the action required to
be taken, the individual responsible for taking the action and the date
by which the action nust be conpleted. Routine reports should be
generated and revi ewed by pl ant managenent.

An essential elenent of a strong safety culture is the fostering of a
questioning attitude on the part of all plant enployees. The presence of
deficiencies in material conditions in the plant indicates that not all plant
enpl oyees feel obligated to investigate and report them

Qper ational events occur within the plant that, although not nmeeting the
criteria for a significant incident, could be precursors to a nore serious
i ncident or could be indicative of a programmmatic or systematic weakness.



I nvestigations of these |lower level incidents to determ ne root causes and
corrective actions would enhance overall safety and reliability while at the
same time pronoting and encouragi ng a questioning attitude

(3) Reconmendati on: A programe for documenting and follow ng up on | ower
I evel in-house operating experience should be devel oped and routinely
revi ewed by plant managenent.

(4) Recommendation: The tinely reporting of deficiencies in plant material
condi tions should be enphasized to all plant personnel as a fundanental
job responsibility to which they are obligated.

(5) Suggestion: A systemof identifying previously reported deficiencies in
the field, such as deficiency tags, would facilitate the process and
al so provide a visual renminder of the obligation to report deficiencies
as plant personnel go about their routine.

Pl ant personnel will be nore likely to believe that managenent val ues
attention to detail and questioning attitudes if they see managers in the
pl ant, making regular tours and observing work. The standards set by managenent
will only be achieved if the nanagers check on themat first hand

(6) Recommendat i on: Maki ng routine managenent tours of the plant and
interfacing with workers first hand should be given a higher priority by
the Managenent Committee.

(7) Suggestion: A nore formal programre of "Managenment by Wal ki ng Around”
shoul d be considered that would bring nmanagers and Departnent Heads
into the plant nore frequently.

Adm ni strative procedures

Procedures, rules and instructions are consistent for both nuclear units.
The wunits are identical and the nanagenment and admnistration of the
units are al so identical

The Plant Operating Review Cormittee and its associ ated subconmittees
are described in admnistrative docunents. The function, responsibility,
menber ship and quoruns are clearly defined

The neeting frequency of the Plant operating Review Conmittee is defined
by procedure to be quarterly. In a recent three nmonth period, eight special
meetings were held. Special neetings tend to be nore ad hoc and do not al ways
provi de enough tine for preparation and fanmliarization with the issues.

(8) Suggestion: Consideration should be given to holding routine neetings of
the Plant Operating Review Conmittee nore often

The procedure for the Plant operating Review Conmttee (PORC) allows for
a regul ar menber to delegate a subordinate to attend in his or her absence.
It has been observed frequently in international practice that alternate
nmenbers are designated in advance to ensure that the optinmal degree of
experience is avail able

(9) Suggesti on: Consi deration should be given to designating alternates
for regular nmenbers of the PORC in advance, linted to subordinates
only one managenent |evel |ower than the regular nenber and approved by
the Pl ant Manager.

1.3. Quality Assurance Progranme
QA organi zation and responsibilities

Corporate QA policy is based upon the National Quality Assurance Manual
On the basis of the National QA Manual rules, each site has drawn up its own
Qual ity Assurance Manual. The basic rules apply to all equipnment, structures
and systenms which contribute to the safety and availability of nuclear units.



In order that the National Manual can be adopted specifically to each site,
it contains a section describing the site organization and organi zationa
docunents defining the practical nethods for inplenenting the requirenents of
the National QA Manual

Wthin this frame of reference, Fessenheim NPP has in place a QA
organi zation with organi zati onal docunents and procedures that clearly define
the responsibilities and authority of the QA unit. Training enphasizing the
i nportance to quality in a nuclear plant is given to all enployees.

Good practice: The training that is provided to develop quality
awareness is very conprehensive and innovative. The instruction is
gi ven by an expert in quality fromthe Safety Departnent, together with
an instructor fromthe departnment the trai nees cone from This approach
is an effective way of mmeking the quality concepts applicable to each
wor k group. Participation of the Departnent Head, to open and close the
training, reinforces managenent's comritment to quality within the
depart nent.

Witten procedures for the activities affecting nuclear safety as
defined by the QA nmanual are subject to the requirements of the programe.
Tenporary nodi fications (DPMs) that are made in conjunction with maintenance
activities are subject to the requirenents of a quality plan; however, the
safety evaluation made in conjunction with these quality plans do not take
into consideration sone inportant aspects of nuclear safety.

(D) Reconmendati on: The safety evaluation that is currently being nade in
conjunction wth DMPs should be expanded to include specific
consideration for inmpact on the design basis, safety analysis
assunptions, disabling of safety alarns or functions and Technica
Speci fications.

Sone procedure sets are defined as inportant to safety and receive a high
degree of review by a corporate technical review conmittee (CERC). These sets
include the Accident Procedures, |Incident Procedures, Utinm Procedures
and Procedures for events considered to be outside the design basis. The
review by GERC takes into consideration the design basis, safety analysis and
Techni cal Specifications. Nornmal operating procedures and other procedures
that are included in the series E, F, G S and fuel handling procedures, and
changes nmade to them receive a much | ess rigorous review Changes to these
procedures are made within the relevant departnment by an authorized person and
are approved by another authorized person within that departnent.

(2) Recomendat i on: Periodic review and changes nmade to sone inportant
procedures (Series E, F ,G ,S and fuel handling procedures) should
receive a nmultidisciplinary review by technically qualified people with
speci fic consideration of how the proposed change could unfavourably
affect the design basis, safety analysis, critical setpoints and
Techni cal Specifications. The procedures requiring this review should
include all procedures that could have a direct inpact on nuclear
safety, including procedures controlling reactivity, vital electric
power supplies, operating wth reduced inventory and spent fue
handl i ng.

(3) Suggesti on: Consi deration should be given to having t he
multidisciplinary review performed by a subcommittee of the Plant
operating Review Cormittee for approval by the Plant Manager

QA Progranme inpl ementation

The QA Programme is inplenmented by the utilization of systematic checks
during activities by the cognizant supervisors and by audits conducted by
Quality Specialists within the Safety Departnent.
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The QA checks and audits perforned are primarily directed at activities.
Audit reports are submitted and a tracking matrix mai ntained by QA is reviewd
periodically by the Management Conmittee. |ndividual Managers and Depart nent
Heads do not have a formal system of tracking their QA audit conmmtnents
Cl ose-out of QA audit itens does not require any formal root cause anal ysis.

Wi le checks and audits on activities will reveal specific problens
associated with that activity, they will not necessarily reveal progranmematic
weakness that could be causing sinmlar problens in other areas.

(4) Reconmendation: The QA audit progranme should be expanded to include
audits of programe inplenmentation, such as the Industrial Safety
Progranme, Operator Training Programe and Equi pnent Bl ocki ng Process.

(5) Reconmendation: QA audit findings should be classified by their relative
si gni ficance. For findings of high significance root cause
eval uations should be required as part of the close out.

Oversight of the QA progranme

External review of plant QA progranmes is perfornmed at the corporate
| evel by the Nuclear Inspectorate which reports directly to the Manager of
SPT. The Nucl ear Inspectorate consists of 17 inspectors and eight support
engi neers. The inspections are acconplished by several different nethods,
i ncl udi ng:

- overall evaluation of operational quality;

- special evaluations on a thenme to evaluate consistency between
sites and generic inplications and to provide an overall view of
practices of a given theng;

- i nvestigations at the request of plant managenent follow ng
significant events;

- VI SUREX mi ssions, team inspections by teams of operators from
French and Bel gi an pl ants.

The VISUREX missions are simlar in structure to peer evaluation
m ssions used in other countries such as the U S. A and Canada. The eval uation
teans are led by EDF plant managers. Each team is conposed of about 20
eval uators fromthe operating staffs of various EDF plants assisted by 7 or
8 inspectors fromthe Nucl ear Inspectorate. Each eval uation takes place over
a two week period and is used primarily to pronote the exchange of experience
f eedback between plants. About four VISUREX nissions are conducted each year.
Reports are prepared on the activities of the Nuclear Inspectorate and
subnitted to the nmanager of SPT.

The Qual ity Assurance Progranme that has been put in place by EDF has all
the elenments necessary for a strong programme. However, the |evel of
oversi ght may be too small. There are no formally established progranmes for
nonitoring site QA progranmes and no periodic in-depth reviews are perforned
If continuous inprovenent is expected in the area of operational nuclear
safety it is essential that the QA programmes are capable of providing
continuous quality assessnments. It is equally essential that corporate
oversight of the QA progranmes be capable of providing quality assessments.

Al though the initiative to establish a strong safety culture is upon
sound principles, the safety perspective that has evolved is too narrow.
Exanpl es that tend to indicate this include the foll ow ng:

- the limted scope of procedures requiring in-depth review,

- the lack of attention to the design basis in making configuration
changes with tenmporary nodifications and procedural changes;

- the lack of formal tracking of significant event action itens and
i nportant commitments;

- the failure of the QA programme to evaluate the effectiveness of
programe i npl enentation

- the lack of periodic review in depth of the plant QA programme by
cor por at e managenent.
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(6) Reconmendat i on: The corporate support and oversight of plant QA
programes shoul d be strengthened.

(7 Reconmendat i on: Consi deration should be given to incorporating the
sound principles of quality and safety that currently apply for safety
related systens to other areas that could directly affect operationa
saf ety.

1.4. Regulatory and other Statutory Requirenents

The regulation of the French nuclear industry is by the Mnistry of
I ndustry and the Mnistry of Environment for matters of technical nuclear
safety and from the Mnistry of Labor and the Mnistry of Health for
radi oprotection matters. The Nuclear Installations Safety Directorate (DSIN)
directs field inspection activities mainly through Regional Divisions in
DRI REs (I ndustry, Research, and Environnent Regional Directorates).

The inspectors communicate directly with plant managenent and exit
neetings are held foll owing each inspection. Wthin two weeks follow ng each
inspection a prelimnary report is forwarded to DSIN by the DRIRE
inspectorate. At this time a letter is sent to plant managenent requesting
formal responses to any inspection findings.

No copy of the inspection report is given to the plant or to EDF.
Fol  owi ng the recei pt of the responses, DRI RE only comunicates with the plant
if it considers a response inadequate.

In order to prepare satisfactory responses to inspection findings, it
is necessary for plant managenent to have a conplete understanding of the
basis of such findings. Having access to the prelimnary inspection reports
submtted to DSIN would facilitate that understandi ng. Di al ogue between the
DRIRE and plant managenent concerning both acceptable and unacceptable
responses would clarify all issues and enhance comuni cati ons and
under st andi ng between both parti es.

(7 Reconmendat i on: A copy of the DRIRE prelimnary inspection reports
should be given to plant nmnagenent at the tinme of the request for
responses to inspection findings.

(8) Reconmendation: A letter should be sent to plant managenent follow ng
the receipt by DRIRE of responses to inspection findings. This letter
shoul d acknow edge the Safety Authorities' understanding of acceptable
responses and indicate the basis for rejecting responses not
adequat e.

I nspections by the DRI RE consi st of announced inspections, which follow a
six nmonth inspection schedule, incident inspections follow ng an operationa
i ncident, and unannounced inspections based on thenmes determ ned by DSIN.
Ei ght inspections are required in every six nmonth inspection period.
I nspections generally are conpleted in one day by an inspector either alone
or with one or nore technical advisors.

Foll ow-up inspections are conducted periodically to <check that
commtnents made are fulfilled satisfactorily.

Prior to each plant startup, for outages lasting nore then 14 days, the
Safety Authorities review outage work, nodification packages and pl ant out age
performance. Based on the results of these reviews, the Safety Authorities
ei ther grant authorization for restart or prohibit startup until problens are
resol ved.



1.5. Industrial Safety Progranme

The EDF industrial safety programme is based on federal industrial safety
law and is inspected periodically by the Regional Safety Authorities
(DRI RE) .

The industrial safety programre is nonitored by the Comrmittee for Health
and Safe Whrk Conditions (CHSCT). This conmmittee conprises nenbers of
the plant staff at all levels and has functional responsibility to inprove
work conditions, ensure application of work instructions, monitor safety
training and recomrend necessary changes. The CHSCT is authorized to stop work
if working conditions are unsafe.

Industrial safety awareness i s enhanced by an incentive programe for all
enpl oyees that provides rewards for good industrial safety performance,
i ncluding both extra tine off and financial incentives. A
surveillance procedure exists for testing safety equipnent on a routine
schedul e, as well as a special procedure for diving operations.

Accidents that result in an absence of 24 hours or nore are
i nvestigated and a report is subnmitted to the Safety Department. Al treatable
injuries are docunmented and reviewed by the Industrial Safety Departrment. Data
fromthese reports is conmpiled and an injury trend report forwarded to CHSCT
for consideration of corrective action.

Specific information on the types of injuries occurring and corrective
neasures taken is not comunicated directly to all workers except in extrene
cases, when they are sent an information notice

(1) Reconmendat i on: Routine departnental or sectional safety neetings
should be held for all workers within a departnment or section. These
nmeetings should be conducted by the Departnent Head or Section Head
Injury reports should be reviewed, corrective neasures discussed and
wor ker input solicited. These safety meetings should also be used to
reinforce basic expectations such as the use of hearing protection,
hard hats, safety gl asses, etc.

(2) Good Practice: The personnel Safety Handbook and the safety training

given to personnel are very conprehensive and indicative of
managenent's sensitivity towards providing a safe workpl ace.
Each job performed by a contractor is preceded by the signing of a
pre-job summary agreenent. This agreenent covers job type, |ocation,
industrial safety considerations and expectations. It is signed by the
site representative of the relevant departnent and the contractor's
representative

1.6. Docunent and Record Managenent

Procedures and instruction docunents exist for t he revision,
verification and approval of procedures. Records nanagenent by the Docunent
Control section is well defined and adequately naintained

Witers' guides have been devel oped to ensure that procedures have a
consistent format and a quality control procedure is used to ensure that
standards are net when a procedure is rewitten or a new procedure is created.

Tenporary procedures, when wused, are the responsibility of the
originating departnent and are intended for one time use, and as such are not
di stributed by docunent control

Drawi ngs are maintained in a master file, updated on site and distributed
prior to startup for outage nodifications. Regul atory requirenents
for retention are clearly reflected in procedures and are periodically
i nspected by DRI RE
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A conputerized docunent control system in conjunction with detailed
docunent identification cards makes docunents easily retrievable

All files are stored in specially designed vaults protected by carbon
di oxide fire suppression and maintained, with an appropriate nonitoring
capability, within appropriate atnospheric tolerances for paper and film

Revi sed procedures, instructions and drawi ngs are distributed fromthe
mai n distribution centre and through satellite centres that are conveniently
| ocated in areas where the docunents are nost likely to be used

Qut of date and invalid docunents are stored, as required, on mcrofilm
in the storage vault as specified by the retention regul ations.



2. TRAI' NI NG AND QUALI FI CATI ON

The plant manager is responsible for the qualification of the plant staff
and the departnent head is responsible for the qualification of and
definition of needs for and training given to his assigned personnel. Each
departnment head has in his or her organization a deputy to help with the
training activities of the departnent. This deputy, in addition to his or
her normal job, co-ordinates training activities of the departnment staff.

The contents of the Fessenheimtraining progranmme reflect the
concerns of managenent about safety aspects, quality assurance, risk
prevention and awareness of responsibilities by the enpl oyee

An inportant characteristic of the various training programes is the
techni cal conpetence of the instructors, the very high professionalism of
personnel, and the quality and diversity of training facilities and equi pnment.
Additionally, innovative training approaches are being applied to increase
educational |evels of personnel and to devel op focused training programes for
i mportant plant jobs.

There are however a nunber of areas where training could be inproved. A
deeper task analysis for each plant job should be carried out to focus the
contents of the programme and training environment nore accurately. Increased
enphasis is needed in the operator training progranmes on refresher training,
i ncluding sinmulator and theoretical know edge training, and conprehensive
skill and know edge evaluations prior to authorization and for
re-authorization. Additionally the on-the-job training (QJT) progranmes
shoul d be better structured and fornmalized to ensure the effectiveness of
training and an objective trainee evaluation based on job perfornmance.

The plant staff are nmaking efforts to inprove the initial and continuing
training of per sonnel whi ch, when conpl et ed, will strengthen the
exi sting training programre.

2.1. Organi zation and Functions
Trai ni ng organi zation

The corporate training centres (operating and nai ntenance) are dependent
on the DPRS (Personnel and Staff Relations Goup). These training
centres provide, in general, the national training courses identified in the
Gui de Plan for Training docunent (PGF) which includes all generic courses
related to nuclear safety for each job existing in the NPP

Additionally, some training activities, plant specific courses and
possi bly national courses, are conducted on the site depending on the
facilities and qualified human resources available for conducting them

Al departnents at Fessenhei m have an identical training structure except
for the operation Department. Due to the anmpunt of training within the
Operation Departnent, a departnent deputy is assigned who only has training
responsibilities.

Approach to training

The training requirenments for a specific job in the plant are described
in the Standard Training Plan (PTF), which is managed by each departnent
training deputy. The PTF is structured in such a way that it defines four
types of training:

- nucl ear safety courses

- ot her conpul sory courses

- courses commopn to sites

- ot her recommended courses.
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The qualification criteria for each position are well established. To
reach the nuclear safety qualification |evel, the enployee nust have received
the required courses listed in the PTF or have equival ences granted by line
managenent. Qualification and requalification certification are conpul sory for
all jobs according to the qualification level. This requalification is subject
to re-evaluation by the hierarchy.

The requirenments for each job related to safety are defined at the
| ocal |evel except for those of the operating team These are defined at the
national |evel by a Systematic Approach to Training (SAT) doctrine. However,
the SAT doctrine used is based on a broad topical |evel task analysis
requiring significant subject matter expertise to develop actual training
programes and adequate evaluations. This results in the devel oped training
programmes and exam nations not being clearly linked to the |[|earning
obj ecti ves.

Additionally, as indicated by the standards, there is no external
entity to the plant or at the training centres which systematically supervises
the application of the entire process of training to ensure that the plans,
programes and the qualification requirenments are net.

Al t hough SPT has developed a job and task analysis (JTA) nethod
("référentiel netier") and applies it to the operating team the |ack of depth
in the task analysis for the control room operators results in training and
exam nations not being directly correlated to actual operator tasks. As a
result, managenent judgenent for the qualification of control roomstaff is
often based on subjective factors rather than conprehensive perfornance
factors.

(1) Reconmendat i on: Expand the current job and task analysis to anal yse
the tasks and to identify the corresponding |earning objectives to
ensure that training progranmes are based on preparing control room
staff to perform these tasks. Additionally, the JTA should be adapted
for Fessenheim to account for any plant differences and continuously
kept up to date for plant nodifications procedure changes, etc. Job,
tasks and derived skills and know edge should be codified adequately
to correlate easily the results of the JTA

The purpose of an on-the-job training (QJT) programe is to train and
evaluate job related skills and knowl edge within the plant environnent.
On-the-job training provides realistic and hands-on experience for the
trainee that is directly applicable to the job. Fessenheim NPP does not use
formal QIT programmes to train personnel

(2) Reconmendat i on: The QJT process should be formally devel oped using
standard nethods, to ensure adequate and consistent training on
know edge, skills and tasks required ~or job performance. The QT
programme should be formalized to ensure an objective evaluation of
skills through performance, sinulation or discussion of tasks required
for job performance to grant the appropriate qualification. In
addition, potential instructors should receive an instructional
training course on how to conduct and eval uate QJT.

Owing to EDF policies, national standards for the plant training and
aut hori zation of operators are not formally established independently of the
training and operation organizations. This fails to ensure the existence of
a clear and consistent operator training and authorization process.

(3) Suggesti on: Consideration should be given to devel opi ng,
i ndependently  of the training and operating or gani zati on,
aut hori zation and performance standards to ensure high standards in
the training and authorization of operating personnel
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Standard Training Plans (PTFs) for each plant job may vary each year.
Therefore it is necessary to check content of the PTF and the | ndividual
Training Plan (PIF) of each individual prior to granting authorization by the
depart nent head

(4) Suggesti on: Consi deration should be given to devel oping a
conmput eri zed cross-reference between the Standard Trai ning Plan (PTF)
and the Individual Training Plan (PIF) in order to help determ ne
whet her the individuals are missing any required training courses.

(5) Suggestion: Consideration should be given to developing the PTF in a
graphical format in order to ensure that the individuals are given the
training courses in the appropriate sequence.

Good practice: The training courses conducted relating to quality and
safety issues will increase the awareness of personnel about safe
pl ant operation. An appropriate lesson in safety culture is being
provi ded to the personnel

Good practice: The station training conmttee created to co-ordinate

general policies and programres of the plant will increase honpgeneity
of training and hel p communi cati ons between departnents about training
matters

Good practice: The local and national programmes to inprove the

educational |evels of personnel (50% of BAC + 2 by the year 2000)
given the necessary tinme and econonic resources (training and
qualification bonus), will increase notivation, inprove qualifications
and lead to safer plant operation. Additionally, the existing high
nunber of training hours given to Fessenheim personnel during 1991
constitutes action to inprove the technical |evel of personnel

Good practice: The procedure for selecting a candidate for a vacant
post, consisting of a witten and oral examnation, a functional
simul ator evaluation and an individual interview by the departnent
head, is a very good practice to ensure success in subsequent training
and | eading to safer plant operation

Good practice: Formal i zed personnel interviews at the beginning of
the year to specify individual training needs is a good practice to
promote inprovement in the nmanagenment of technical training of
per sonnel

Instructor qualifications

The Bugey training centre has two types of instructors: (1) simulator
instructors and (2) theoretical instructors. Instructors originate fromtwo
sources, either directly from engineering school (BAC + 5) or from an NPP.
I ndi viduals who cone from an engineering school follow the sanme training
programme as for control room operators plus pedagogical skill courses for
training to teach adults

Retraining or refresher courses are not provided for instructors. During
the instructor assignment at the training centre they also do not
periodically return to the plants for refresher training. There is an
appreci able turnover of instructors owing to the EDF policy of rotating
instructors every 3 to 5 years

Formal continuing training that mamintains and inproves instructiona
and technical skills is not provided for corporate instructors. Reliance
instead is placed on instructors participating in working groups devel opi ng
new training initiatives, managi ng additional training requests by the NPPs,
and updating the content of the courses based on plant nodifications and
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operating experience. Formalized continuing developnent in technical skills
training is normally required to maintain the know edge and skills of
instructors at or above the | evel necessary to provide effective training.

(6) Suggesti on: The corporate instructor retaining policy should be
reviewed. A systematic nmeans of providing instructors refresher
training on advanced instructional and academc skills should be
considered. In addition, a periodic assignnent at a NPP is recommended
to maintain current plant know edge.

(7) Suggestion: Sone turnover of corporate instructors is reconmended in
order to get a fresh and nmotivated staff of instructors, but an
excessive turnover nay not be advisable. It would be desirable to
determ ne the nost appropriate rate of instructor turnover.

The training staff in the Fessenheim NPP training section have
adequate technical qualifications and receive instructional skills training.
They have the necessary qualifications to train line staff and skilled workers
in technol ogi cal and functional sinulator courses.

Additionally, nobst personnel in all departnents receive instructiona
skills courses and give training (lectures and shadow sessions) to their
techni ci ans when refresher courses or initial training courses are required

2.2. Training Facilities, Equipnment and Material

Corporate training facilities

Three 900 MN(e) and one 1300 MM e) full scope simulators are installed
at the Bugey training centre. The sinulators are used for skill and know edge
based training.

Functional sinulators are used to train operators on the key plant
systens. The expert system sinulator (SEPIA) is used to train operators and
shi ft supervisors on steam generator tube ruptures. Both types of simulators
are avail able at the Bugey training centre

The Bugey sinmulator is not a Fessenheim plant specific sinulator.
Training related to loss of AC power accidents cannot be given owing to
l[imtations of the simulator's software model and it is not possible to
execute multiple accident scenarios on the CPO sinulator. Oning to this
simulator limtation it is necessary to use the CP1 sinulator (at G avelines)
for advanced refresher courses.

A sinulator is an especially valuable tool because it gives operating
per sonnel "hands-on" experience. It is preferable that the sinulator used for
trai ning have operating characteristics simlar to those of the plant. Training
on a non-plant specific sinulator can detract fromtraining

(1) Recommendation: It is recommended that the Fessenhei moperating team be
trained in a full scope plant specific simulator. This will prevent
any abnormal responses by the teans and will help the operating

personnel to a better understanding of the design of their own plant
under normal, abnormal and accident situations. The project should be
continued to as to have the Fessenheim specific sinulator conpleted
by 1995. Sinul ator nodel software of the CPO sinulator shoul d be upgraded
to sinulate accidents or conmbi nations  of accidents on the
basis of the Fessenhei m pl ant.

There are three nmmi ntenance training centres in France, CF Mureaux, CF
Gurcy and CF La Perolliére, which give national courses for maintenance
personnel on mechanical, electrical and el ectronic equipnment. In addition sone
equi pnment vendor facilities are also used to train personnel on specific
equi pnment, for exanple the telescopic crane, cooling systens, battery
chargers, etc



Site training facilities

At the Fessenheim training centre there are also three functional
simulators and the SEPIA training tool already described. The Fessenheim
training centre has various sizes of classroonms which can be used by any
di sci pline. These classroom have adequate supplies of visual aids such as
vi deo equi prnent, slide projectors, overhead projectors, tools, nmock-ups, and
nodel s of plant system and conponents.

Ot her Conputer Based Training (CBT) equipnent is also installed in the
training centre. However, the CBT applications related to the learning of the
CPO systens is not specific to Fessenheim and there are substantial
di fferences.

(2) Suggesti on: Conmputer Based Training at the site training centre
shoul d be Fessenheim pl ant specific.

Good practice: The SEPI A system for the training of operators on
St eam Generator Tube Rupture (SGTR) accidents is a very advanced too
for teaching the phenonena occurring during this postul ated accident.
Detail ed nethods to evaluate trainees on the functional sinulators at
the site training centre are a good tool for objectively evaluating
trai nee perfornance.

2.3. Control Room operators and Shift Supervisors

The training of operating departnent personnel is acconplished by
training through a conbination of national and | ocal organizations. Different
i ndi vidual training plans exhaustively define the training courses an
i ndi vidual nust conplete. As part of the selection process for higher
qualification in the operating structure, a candi date nust conplete a witten
and oral exam nation.

Once selected, the candidate starts training follow ng the national and
| ocal courses (PLAP), sonme of which have associ ated eval uations to ensure that
the qualification requirenents are net. Trainees then begin shadow training in
their future jobs. During this phase the trainees are evaluated by their
tutors in an oral form and at the end of the training period they will be
recommended to the departnent head for qualification

The training is based on a broad topical |evel task analysis requiring
significant expertise in the subject matter to develop actual training
programes and exans. The eval uati on processes in national and | ocal training
courses are not well defined or formalized

The eval uation processes in national training courses are not clearly
linked to the job and task analysis. The exans are not objectively scored
(i.e. no numerical score is assigned) and oral examnations are not
docunented. The witten exam nation process is not kept separate fromthe ora
eval uation and in nany cases oral answers after a witten exam nation can be
substituted for a witten response. In addition, the evaluation process for
simulator training is not established for the module ML, M3 of the initial
training sinmulator course and for refresher sinulator courses.

(D) Reconmendat i on: The witten and oral evaluation processes should be
adequately docunented and associated exam nati on qualification
procedures should be established. An evaluation grid simlar to the
session M2 of the initial training should also be devel oped for nodul e
ML, M3 and refresher sinmulator courses. The progress with the EVASI ON
software programme for trainee evaluation in the sinulator should be
mai nt ai ned.
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The plant manager is responsible for plant personnel training through the
departnent head. The training activities given by the centralized training
centre to the departnent heads personnel should be nonitored and the quality
controlled to ensure that the ains are achieved. Plant nmanagenent, however,
does not systenmatically nonitor operators during refresher training or audit
the training programre.

(2) Reconmendati on: Mre involvenent of plant staff during the design of the
refresher course in the sinmulator and during initial training is
recommended. Checking of goals, training material, pedagogical files.
progression of trainees, programme preparation, etc., will custom ze the
retraining courses to each operating team and ensure the quality
of training. Carified goals or training objectives should be
established for the sinmulator retraining courses. Additionally, plant
managenent should periodically observe the operating crews in the
simulator to ensure that desired performance |evels are being
achi eved.

The full scope sinmulator is the proper environnent to obtain practica
experience in the use of accident procedures. Efforts to use accident
procedures with the mnor interference of using a non-specific sinulator wll
increase the famliarity of operating personnel with their own procedures.
Fessenhei m personnel currently use Bugey Procedures in sinulator training and
their own procedures in | ecture sessions.

(3) Recommendati on: The Fessenhei m pl ant procedures shoul d be used during
the sinmulator refresher courses for the trainees to becone famliar
with the content and form and obtain practical experience in using
t hem

The annual required retraining to nmaintain operator conpetence is based
on a one week course of fifteen hours of sinulator training and twenty hours
of classroomtraining, reviewing the sinulator session. Once every two years,
two advanced retraining courses with nmultiple accidents and one course of
sinpl e scenarios are schedul ed, totalling 45 hours of sinulator training over
two years. |In addition, annual operator evaluations of continued conpetence
are not based on an objective exam nation process, but rather on the conbi ned
subj ective judgenent of the training instructors and shift supervisors.

Continuing training that maintains and inproves technical skills and
know edge should correct operator weaknesses and develop the desired
conpetences. This is done to ensure that the operators are able to operate
the plant in a safe and reliable manner. The current anount, of know edge
based training and the frequency of operator simulator training, and the
eval uations associated with refresher courses, appear insufficient.

(4) Reconmendat i on: The anount and frequency of refresher sinmulator
training under nornmal operation and accident conditions should be
increased. Systematic refresher training on the applied fundanental s
and theory presented in initial training should also be provided.
In addition, the training on plant nodifications and procedure
changes should be included and Ilessons Ilearned from industry
operating experience should be given greater enphasis.

The readi ness of control room operator candi dates for authorization is
not evaluated in a conprehensive manner against established |earning
objectives and standards. In addition, periodic witten and sinulator
exam nations are not given for the reauthorization of control room
operat ors.

(5) Reconmendat i on: A final conprehensive exam nation process (i.e.
written, full scope simulator, oral and walk-through) should be
devel oped for authorization as control room operator and other shift
menagenent / supervi sory positions after conmpletion of training. In

addi tion, an objective eval uation based on required know edge and skills
shoul d be part of the annual requalification process.
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The training material given to the trainee during the national and
| ocal courses is not well developed. It could be inproved and controlled by
simlar review requirenents to those used for other plant documents. In
addition some local courses identified in the PTF do not have associated
pedagogical files, nor trainee material or detailed specific |[|earning
obj ectives. Consequently, the trainee and instructor (shift supervisor)
could have sone difficulty in fulfilling goals and the training could vary
fromone instructor to another

(6) Recommendat i on: Lesson plans should be developed to identify the
| earning objectives, instructor and trainee activities, training
met hods, training equipment and training naterial to be used. The
effective use of Ilesson plans ensures consistent delivery of

training frominstructor to instructor and from course to course and
ensures also that all required know edge and skills are covered.

Good practice: Post-critiques of simulator training sessions in the
classroom using a video filnmed during sinulator training inproves
communi cations and facilitates analysis of the scenari os.

Good practice: Devel opnent of the seminar on the l[oss of AC power
is a good initiative to conpensate for the gap caused by the
limtations of the Bugey simnulator.

Good practice: Creation of an instructional team |ed by the Operating
Super vi sor, wi thin t he operating shifts to pronot e t he
i mprovenment of skills and training of personnel assigned to the shift is
a good initiative to notivate the personnel

2.4. Field operators

There are three different categories of operating field staff in
Fessenhei m

The initial training programme for field operators, which is defined by

specific PTFs and correspondi ng qualifications, is conposed of
prof essional and comon training which includes basic quality, basic
techni ques, electrical and nechanical safety, fire-fighting, industrial

safety and radiological protection. The scope of the initial training
programme is conprehensive; however, the training material and |earning
objectives are not well identified and formalized, which could result in
differences in training between the candi dates.

No plant specific and detailed task analysis (JTA) has been
conducted. This is necessary to provide the appropriate franework for a
training and qualification progranme of field operators. The result of the
JTA would provide the learning objectives for the initial and refresher
training courses to ensure that training is' perfornmance based

(1) Recommendati on: Reconmendation 2.1 (1) applies.

The purpose of on-the-job training (QJT) progranmes is to train and
evaluate job related skills and know edge within the plant environnment
On-the-job training provides realistic and hands-on experience for the
trainee that is directly applicable to the job. Fessenheim NPP does not use
formal QT programmes to train field personnel. Shadow training used in
Fessenheimis not formalized

(2) Reconmendati on: Reconmendation 2.1 (2) applies.
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The refresher training only includes basic rules of the plant, basic
quality, fire-fighting and risk prevention. There is no systematic and
formalized refresher retraining on operational practices and operating
experience. The nornmal practice is to provide retraining courses about these
matters at | east once every year

(3) Recommendati on: Refresher training courses on professional skills and
operating experience should be provided to ensure that the staff
maei ntain and i nprove their know edge and skills.

Good practice: The use of functional sinulators for the initial
training of field operating personnel is considered a good practice.

2.5. Mintenance and | & C Personne

The maintenance and instrunentation and control (I & C) departnents
provi de technical support in repairing rotating equipnent, valves, tanks,
lifting equipment, electrical generators, and sw tchboard instrunmentation
and controllers. Heads of departnment delegate training activities to
engi neers or section heads who are responsible for effecting general and
specific training policies.

A new training plan developed at the corporate |evel for maintenance
engi neer qualification has been developed and is being applied in
Fessenhei m NPP.

The nmmintenance departnent holds weekly neeting to communicate to
personnel the nodifications conpleted or to be executed in the plant, the
station's general status, industry experiences and concerns, etc. Meeting
m nutes are distributed to department personnel and appropriately filed

A plant specific job and task analysis (JTA) has not been conducted and
it is necessary to provide the appropriate framework for a training and
qualification programme of nmintenance and | & C personnel. The result of
the JTA woul d provide the | earning objectives for the initial and refresher
training courses to ensure perfornmance based training

(1) Reconmendati on: Reconmendation 2.1 (1) applies.

The purpose of an on-the-job training (QJT) programes is to train
and evaluate job related skills and know edge within the environnent.
On-the-job training provides realistic and hands-on experience for the
trainee that is directly applicable to the job. Fessenheim NPP does not use
formal QIT programes to train nmaintenance and | & C personnel

(2) Reconmendati on: Reconmendation 2.1 (2) applies.

Continuing training should maintain and i nprove the technical skills and
know edge of the maintenance and | & C staff and develop the desired
| evel of conpetence. This would ensure that the staff are able to maintain
the plant in a safe and reliable manner. The current programme of refresher
courses (fire-fighting, security) appears insufficient to ensure these
obj ecti ves.

(3) Reconmendati on: Reconmendation 2.4 (3) applies.

The training material given to the trainees during |ocal courses is not
well formalized. It should be inproved and controlled wth simlar
review requirenments to those used for other plant docunents.

(4) Reconmendati on: Reconmendation 2.3 (6) applies.

Good practice: Using nmock-ups of notorized and air valves to train
mai nt enance personnel is considered a good practice.
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Good practice: The fuel handling machine used to train | & C
technicians in the setting of electronic circuits and detecting
common failures is considered a good practice.

Good practice: The centralized maintenance training facilities for
electrical, mechanical and I & C personnel are considered as a good
practi ce. Addi tionally, the scale nock-ups of sone inportant
conmponents facilitate nai nt enance training and pronot e t he
availability and safety of the plant. Incorporation of | & C
technicians in the operating shift team for 3 weeks during their
initial training is also a good practice.

2.6. Technical Support and Chem stry personne

The Technical Support Departnent provides technical services in
various plant areas such as fuel managenent and handling, spent fuel transport,

radwast e ef fl uent, react or engi neering (core noni t ori ng),
contai nnent building nonitoring, primary coolant nonitoring, environnenta
noni t ori ng, mai ntenance of the hydrogen reconbiner and chenm stry

activities.

The Technical Support Departnment is divided into four sections:
testing, |laboratory, general services and buil dings services.

Sonme inportant training is done by corporate entities, for exanple by
CETIC for fuel handling, but in general, a great part of the specific training
of personnel is done at the site using the shadow training method

However, no plant specific job and task anal ysis (JTA has been conducted
and it is necessary to provide the appropriate framework for a
training and qualification programme of radiation protection personnel. The
result of the JTA would provide the |earning objectives for the initial and
refresher training courses to ensure that training is performance based

(1) Reconmendati on: Reconmendation 2.1 (1) applies.

The purpose of an on-the-job training (QJT) programes is to train
and evaluate job related skills and know edge within the environnent.
On-the-job training provides realistic and hands-on experience for the
trainee that is directly applicable to the job. Fessenhei m NPP does not use
formal QJT programres to train maintenance and I & C personnel

(2) Reconmendati on: Reconmendation 2.1 (2) applies.

Continuing training should nmintain and inprove the technica
skills and knowl edge of the technical support staff and develop the
desired level of conpetence. This would ensure their ability to maintain
the plant in a safe and reliable manner. The current programre of refresher
courses (fire-fighting, security, fuel handling) appears insufficient to ensure
t hese objectives.

(3) Reconmendati on: Reconmendation 2.4 (3) applies.

The training material given to the trainees during |ocal courses is not
well formalized. It should be inproved and controlled wth simlar
review requirenments to those used for other plant docunents.

(4) Reconmendati on: Reconmendation 2.3 (6) applies.

Good practice: Use of a full-scale fuel handling nmachine in a
simul ated wssel and core in the CETIC facilities is an excellent
environnment to train the appropriate skills.

Good practice: Conmput er based training on the fuel handling nachine
with the sinulations of some accidents is a good practice for
personnel training.



2.7. Radiation Protection Personne

The industrial safety and radi ol ogical protection service has three main
aims: (1) technical assistance to others; (2) control of the release
of material and equipnment from the plant to the outside; (3) training of

pl ant personnel in radiological protection. The initial training of
radi ation protection personnel is well defined by job descriptions and
pedagogical material. The training includes basic quality, safety of

mai nt enance, fire-fighting, the plant enmergency plan, industrial safety,
radi ol ogi cal protection and pedagogi cal courses.

The training material is well controlled and the initial training
activities are given to the trainee at the regional level. A great deal of
enphasis is placed on risk prevention. The continuing training progranme
for radiation protection personnel is well defined by pedagogical material
and includes fire-fighting and first aid refresher courses. Training
progress and qualification is assessed effectively by oral and witten
tests.

However, a plant specific job and task analysis (JTA) has not been
conducted and it is necessary to provide the appropriate franework for a
training and qualification programme of radiation protection personnel. The
result of the JTA would provide the |earning objectives for the initial and
refresher training courses to ensure performance based training

(1) Reconmendati on: Reconmendation 2.1 (1) applies.

The purpose of an on-the-job training (QJT) programes is to train
and evaluate job related skills and knowl edge within the environnent.
On-the-job training provides realistic and hands-on experience for the
trainee that is directly applicable to the job. Fessenheim NPP does not use
formal QIT programes to train nmaintenance and | & C personnel

(2) Reconmendati on: Reconmendation 2.1 (2) applies.

Good practice: Radi ati on protection personnel are provided the
hi ghest level of fire-fighting training to ensure that there are
qualified fireman on the site who are experienced in radiological
protection practices.

2.8. Managers and Supervisors

The nmanagenment devel opnent programme is defined for each position
of managenent in the PTF. Training progranmes are conducted for all levels
of mamnagenent and include such courses as individual interviews, evaluation
techniques, trade union negotiations, chairing neetings, etc. and are
normal |y schedul ed every year

Sone nmanagenent training is obligatory: safety, quality, risk prevention
etc. However sonme training courses are not wel | identified and
codified in the PTF

(D Suggesti on: Consideration should be given to identifying the
managenent training course codes, duration and trainee nmaterial in
the PTF.

There are not any conpulsory refresher training courses, but
Fessenheim staff management s continuously inproving its managenment
know edge by conducting new training courses each year

2.9. Ceneral Enployee Training

The initial general enployee training, fire-fighting training, safety,
quality and energency plan training are given to all enployees as
obligatory training. Industrial safety training and plant radiol ogica
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protection training are also given to all technical enployees as obligatory
training. Additionally, a one week basic technical training course is given to
all enpl oyees.

However, the plant energency plan training (2 days) is not recorded
in the PIF of the enployees. Retraining on plant energency plan is
acconpl i shed by participating in the yearly drills.

(1) Suggesti on: Consideration should be given to including the plant
energency plan training in the PIF.

Regarding of reception subcontractors, a well structured and
organi zed training programme is provided that includes radiological
protection, basic quality, risk prevention, industrial safety and plant
general policies.

Good practice: The orientation training provided to subcontractors
is considered a good practi ce.



3. OPERATI ONS

In the area of operations the OSART team revi ewed eight aspects in
the Operations Departnent. They included daily operating activities,
procedures, organizational structure and fire and accident managenment, and
housekeepi ng. Together, these neasure the utility management's support for
the quality of operating personnel and their procedures, activities and
ability to function effectively within the site organization

The team s observations and evaluations indicate that the Fessenheim
Operations Departnment has strong and know edgeabl e | eadership. The
operating personnel are dedicated and support the goals of the Departnent.
Overall the Operations Departnent is effective and maintains the barriers
for safety required in a nuclear facility.

The experts recognize that the Fessenheim plant is a mature
installation operating at its expected capacity and the mmjor focus for
i mprovenent is the performance of the personnel. This is reflected in the
reconmendations for inprovenent in the area of plant operations.

The principle reconmendations concern the |evel of refresher
training, wuncontrolled operator information and the quality of plant
| abel i ng and tags.

I mprovenments in these areas should assist Fessenheim nanagenent's
continuing efforts to inprove plant perfornmance and safety.

3.1. Organization and Function

The operations Departnent is responsible for the safe operation of the
Fessenheim nuclear plant. The departnent is managed by the Operations
Department Head. The organization is divided into two sections: six shift
teans and an operating engi neering structure

The various functions and responsibilities are clearly defined. The
control room operator positions are divided into prinmary and secondary
pl ant operations. Thus, integrated plant operation requires co-ordinated
team wor k and conmuni cati ons between the two operators.

The organization is fully nmanned with vacancies being filled from
the pool of qualified personnel wthin the national nuclear progranme.
There are five positions above the m ni mum manni ng requirements. This all ows
for the training and authorization of new operators entering or
advancing in the organization.

The Fessenheim Operations Departnment is supported by a corporate
off-site Generating Capacity Departnent. |Its function is to provide
strategic planning, experience feedback and technical support to the
nucl ear power plants.

Goals for the operating Departnent are conveyed by a Managenent
Contract process. The operations Department Head has a clear set of goals
(contract) with the Plant Managenent
Committee and conversely with those reporting directly to him

Shift scheduling is well controlled. There is a mnimm of
intershift personnel rotation and the normal nunber of hours to be worked
per week is 35, unless otherwi se approved by senior managenent. In 1991,

the average nunmber of hours worked per week was 37

The training of operating departnent personnel is acconplished by
a conbi nation of national and |ocal training organizations. These training
resources are fully focused and dedicated to the training function

Observations indicate significant issues the utility should address
in relation to operator training. These issues are addressed in Section
2, Training and Qualification
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3.2. QOperations Facilities and Operator Aids

The control room is clean, quiet and well designed. The working
spaces for drawings are well lit with anple working surfaces.

Operating procedures and al armresponse procedures are | ocated outside
the inmrediate control board area. Thus, the operators nust |[eave
the control board area while referencing or obtaining operating and alarm
response procedure.

(1) Recommendat i on: Rel ocate al arm response procedures adjacent to the
control room operators' desk.

(2) Suggesti on: Consi der rel ocating frequently used operating
procedures adjacent to the control room operators' desk.

Al'l  necessary docunents are available to the on-shift operators;
however, sonme control room information is not issued via the docunent
control process. Exanples include the book of tables and graphs | ocated
on the control room drawing table and overlays on the pressurizer and
turbine tenperature recorders. This information could result in operating
deci si ons being made on the basis of incorrect information.

The al arm systemis designed with four different colours of alarns that
assist the operator in alarm analysis. Inportant alarnms during outage
condition are uniquely coloured for easy identification from the nmany
alarnms |it during outage conditions.

Cont r ol boards are logically designed wth identical panel
orientation between Units 1 and 2.

However, not all control room panel switches and controllers are
| abel l ed. Thus the operator cannot verify whether he is nmanipulating the
proper switch or controller.

(3) Reconmendat i on: Label al | control room panel i nstrunents,
controllers and switches.

The facilities and equi pment needed by the operating staff outside
the control room are adequate to support safe and reliable operation.

There is one energency shutdown panel for each unit | ocated outside the
control room It is properly labelled, procedures are provided and
periodic exercises are conducted. It is tested once per year by cooling
down the reactor fromhot to cold shutdown conditions.

The waste treatnment, water treatnent and fuel handling areas are
equi pped with necessary tools and procedures.

The procedures that are used in the field are not updated when a
control room operating procedure is tenporarily nodified. Only energency
shut down panel procedures are updated but this is not based on a procedure
request.

(4) Reconmendat i on: Field panel operating procedures should be updated
when tenporary changes of the control room procedures are applicable
to them This should be defined by a station procedure.

Conmruni cations at the plant are well organized and multiple systens are
used. Communi cation systems are reliable, but |oudspeaker announcenents
in sonme places and in particular inside the containment were noted to be
difficult to understand.

(5) Suggesti on: Consi deration should be given to conducting a survey of
| oudspeakers in the containnment and naking inprovenents where
necessary.



3.3. Operating Rules and Procedures

The docunent control system in EDF is well developed. There are a
nunber of general manuals and instructions that mintain the consistency
of the docunents at all EDF's NPPs at a certain revision |evel, which
assists staff at the power plants in developing plant specific manuals,
i nstructions and procedures.

The plant's basic technical docunment is the Technical Specifications
docunent. It consists naminly of very conprehensive and well structured
operating limts and conditions. The latest revision of the docunent
(approved by the regulatory authorities) was issued in 1990. New limts and
conditions based on the results of a probabilistic safety analysis (PSA)
of the plant were included. This docunent is the basis for devel oping al
ot her technical docunentation. It is strictly adhered to during power plant
operation. The nmanagenent and operating policy is conservative regarding
interpretati ons of Technical Specifications.

Nor mal operating procedures

Nor mal operating procedures are well structured, clear and cover al
phases of pl ant operation. The responsibility for procedure
devel opnent, revision and review is well defined. A witer's guide is
provi ded for procedures.

A review of the procedure nodification process indicated that the
experience feedback from operating incidents and events is not tinmely and
can take up to 6 nmonths or more to be issued from the Paris Ofice. The
review process for tenporary nodifications to procedures is linmted to the
Operations Supervisor level. The lack of multiple reviews nmay not provide
sonme perspectives needed to control plant safety systens. Any one of these
factors could conpromise the ability to use procedures to nmintain proper
configuration control of plant systens.

(1) Recommendat i on: Reduce the Dbacklog of operational i ncidents
awaiting analysis and maintain a tinely schedule for the revision
of procedures.

(2) Reconmendat i on: Modi fy the review process for tenporary procedures
to increase the depth of review and to increase the nunber of
di sciplines required to conduct the review

Emer gency operating procedures

The enmergency operating procedures are developed, revised and
controlled by the corporate safety group and the Fessenheim operations
Department. The set of procedures includes incident procedures, accident
procedures, beyond design base procedures and ultinate procedures. The
procedures are well structured and clear and appear to be well received by
the operators. Flow charts and graphics are used extensively.

Good practice: Emer gency Operating Procedures are well designed and
controlled by the corporate organization. They appear to be well
recei ved by the operators.

3.4. Operating History
Recent and general operating history

Unit 1 was Conmissioned in 1977 and Unit 2 in 1978. The units were the
first in a series of 34 900 MW nucl ear power plants in Prance. The
average plant availability is 70.9% for 12 years of operation. In the |ast
few years it has dropped to approximately 60% nmainly because of the
10-year outages of the units in 1989 and 1990.
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There was only one scramin the last three years on Unit 1 and five
on Unit 2. Three of these scrans were caused by faults in the secondary
si de equi pnent.

All operating data including steam cycle efficiency, equipnent
downtine, etc, are analysed and programes exist for followup and
i mprovenent of perfornmance. A conprehensive system of nmanagenment by
objectives has been developed in the operating departnent based on
operating data performance indicators. This programme is well inplenmented
and includes all shift and non-shift personnel

Eval uati on of plant events

Al'l reportable events are anal ysed. A conprehensive report is produced
for each event wth root cause analysis. Human factor analysis and
man- machi ne interface deficiencies ae reviewed by specialists at the EDF
headquarters in Paris. The results are included in the reports that are
sent to the safety authorities. Regulations require that these reports be
subnmitted to the authorities wthin two nonths. However, they are
frequently delayed by up to six nmonths. All delayed reports are conpleted
prior to plant restart follow ng refuelling outages.

(1) Reconmendat i on: The time taken to prepare and submit event reports
to the safety authorities should be reduced. More expedi ent
analysis and report preparation nmethods should be developed. Work
and co-ordination between different groups should be inproved and
if necessary, a longer tinme schedule should be agreed upon

Each scram is analysed by the plant Operation Departnment. Before
each restart of the unit, a nmeeting is held of the on-site Safety Conmittee
and a conprehensive report is produced to ensure that the appropriate
personnel have been contacted and adequate safety reviews have been
conpl et ed

3.5. Conduct of Operations

Pl ant status control, |ogs, procedures and shift turnover practices
are a strength of the operating organization. Information required to
control operating activities is captured as part of the operating
procedures, logs and round sheets. Plant limting conditions for operation

are identified in these processes.

Control room routines are conducted in a professional manner. The
two control room operators work as a team Kkeeping one another informed as
required

Field operations were followed during the startup of the unit after
an outage and during normal operation. The operators were found to be wel
trained and doing their work in a professional nanner.

Regul ar equi pnent checks were nmade for noise, high tenperature,
vi bration, |eakage, etc., and appropriate remarks were entered in the |og
book that each operator carries on rounds. These |og books include forns
indicating round requirements as well as all instrument readings and set
poi nts. However, these data are not used for systematic analysis of the
equi pment. The station plans have a conputer based data recording system
in 1993. This systemw Il collect data through portable hand held conputers
used by the operators. Abnormal readings, nissing readings and trends will
be available fromthis system

Visits to the turbine, reactor and service building areas were nade
on several occasions. Equi prment |abels were observed to be inconsistent and
some were handwritten. Nunerous |abels were nissing, broken or painted
over. There were no | abels on sone plant conponents or major vessels.
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Pi ping does not have a colour coding system nor an adequate |abelling
system Adequate plant labelling is inportant to ensure that procedures and
adm nistrative instructions are carried out on the proper equipnent. Room
i ndentification was found to be correct.

The quality of housekeeping was not consistent throughout the plant.
Large areas even in difficult or renpte | ocations were clean. However, sone
areas were noted to be dirty. Deficiencies noted include, for exanple

(1) Technical graffiti were noted on nany conponents, e.g.
information relating to equipnent identification, assenbly or
operating values. This information is wuncontrolled and could
m sl ead operations and mai ntenance personnel

(2) Debris from maintenance activities was not always cl eaned up

(3) Most equipnent and its base structures and catch basins were dirty.

consequently, t he equi pnment i nstrunent ati on, their
surroundings and indicators were dirty, which nmakes it
difficult to identify mnor leaks and causes safety hazards to
per sonnel

(4) Water and steam leaks on floors were not cleaned up or
barricaded. This <could result in a safety hazard to plant
per sonnel

(5) There was boric acid on the floor and on equi prent where it is
prepared for use. Not enough attention is paid to the cleanness
of the equi pnrent and surroundi ng area.

It was observed that the Operations Departnment was tinmely in
responding to sone OSART comments. Housekeeping inprovenents were observed
and sonme work orders were issued pronptly.

(1) Reconmendat i on: Housekeepi ng standards should be established by a
pl ant nmanagenent progranme established to upgrade housekeeping to
hi gher [levels. Managenent should nmake frequent tours of the plant
and set higher standards for housekeepi ng.

(2) Recomendat i on: A review of the status of |labels in the plant
shoul d be conducted in order to identify the total scope of | abel
deficiencies. An action plan should be devel oped and inplenmented to
correct |abel deficiences identified by this review

(3) Reconmendat i on: A review of oper at or information aids and
operational flowsheets |ocated throughout the plant should be
conducted to identify the magnitude of the problem The itens
identified should be either renmoved or controlled and updated as
required to maintain accuracy.

3.6. Work Authorization and Pl anni ng

The work planning and authorization process is well controlled by
the operations Departnment. Operating personnel are responsible for checking
the state of the plant and the availability and redundancy of backup
systens, and approving each work request before issuing a work order
I ndustrial safety rules and radiol ogical checks are strictly inplenented.

Wrk requests are initiated by the mmintenance conputer progranme
for regular preventive and predictive nmaintenance. Operations field
operators identify and initiate nost of the work requests for corrective
mai nt enance. Every enployee could initiate work requests to inprove plant
conditions but no such requests were noted on the list for the last few
weeks.
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The processing of work orders and isolation tags is conputerized,
however, the control room tags are prepared manually. There were tags in
the control room wi thout an equipnent |abel nunmber or a note of the
i ntended position o the device. The correct positioning of control room
tags therefore cannot be easily checked. Lockout of electrical supplies,
taggi ng of equi pnment and positioning of |ocks were found to be correct.

The same system is also used for the adnministrative isolations.
Control room tags are produced in a different colour (white), but the same
deficiencies apply as with the isolation tags. Adm nistrative tags on the
equi pnent are the sane colour as the normal isolation tags.

(1) Recomendat i on: The control room tags should all be identified with
the work order nunber, equipnment |abel nunber and desired position
of conponent.

(2) Suggesti on: Consideration should be given to upgrading the
conmputerized work order and tag issuing programme for the issuing
of control roomtags.

(3) Suggesti on: Consideration should be given to making admnistrative
tags easily distinguishable fromthe nornmal isolation tags.

Equi pment post nmintenance testing is the responsibility of the job
foreman. Systemtesting is the responsibility of the operations Supervisor

In the last two years there has not been a QA audit of the work
processi ng and aut hori zati on process.

3.7. Accident Managenent

Operating accident management procedures, roles and responsibilities
are well defined. The task of initial accident evaluation is the
responsibility of the Operations Supervisor until relieved by the on-cal
Saf ety Engi neer. The Operations Supervisor then assumes the role of Loca
Enmer gency Centre Leader

The on-shift Technical Manager is responsible for co-ordinating the
control room and auxiliary plant operators in accident response procedures.

Control room operators receive training in the use of accident
response procedures annually during sinmulator training. Exercises to train
the site enmergency team are held on an annual basis. This level of training
woul d appear to be insufficient to develop and nmamintain an effective
enmer gency response team

(D Reconmendat i on: The Enmergency Preparedness organization should
i ncrease the number of energency response drills, and provide nini
drills for Operations Supervisors.

3.8 Fire Protection

The Fessenheim NPP fire protection systems were constructed
following the EDF design criteria that were valid during initial plant
construction. Subsequently the design criteria were upgraded as nuclear
power was devel oped in France and by feedback of information collected from
the operating plants. Mdifications to the plant fire protection systens
wer e designed and inplenented in the 1980s.

The operating philosophy for fire protection is based on
conprehensive alarm and automatic fire-fighting systenms in the areas with
high calorimetric burden (over 400 Mi/nt ) and capabilities for rapid
response by personnel to each alarm to isolate and fight the fire. Basic
fire-fighting is provided by the operating shifts (five persons per shift) with
backup from teans of on-call per sonnel (five persons) and by a
prof essional fire-fighting brigade from Mil house. Adequate individual and team
training is performed as well as drills and exerci ses.



- 31 -

A considerable amunt of mobile fire-fighting equipnent and
personnel protective equipnent for fire-fighting is available at many
places in the plant. it is regularly checked and nai nt ai ned.

The control room is equipped with a central alarm ng system and the
control room operators respond to the alarns. The plant is divided into
fire areas and zones which al so have panels for fire al armns.



4. MAI NTENANCE

The plant maintenance departnments and their matrix functions for
operations and outages are appropriately organi zed. The personnel display
a professional attitude. Scheduling and executing work in matrix functions
were found to be effective. The EDF corporate departnments give the site
excel | ent nmmi ntenance support when requested to do so. Clear and well
i mpl emented policies exists for providing direction to the site and for
returning appropriate mai ntenance experience feedback to EDF

Site nmaintenance nanagenent and programes provide a strong focus
on plant safety. The tasks and responsibilities for the two departnents,
sections and individuals were found to be strictly defined and understood by
t he personnel

Indicators for the nmaintenance departnents have been set up to
nonitor objectives, which encourage them to inprove both safety and
quality. Consideration should be given to developing some additiona
performance indicators to neasure the inprovenent in the overall condition
of the plant and the effectiveness of the mmi ntenance programre.

A policy for subcontracting has been defined and criteria
established to guide the decision making process. This concept is well
structured and ensures good control of work performed by contractors.

QA reviews and audits are conducted in accordance with an annual
programme. The results of the internal audits found the maintenance area
to be professional, performng in accordance with existing procedures, and
the staff to have a positive attitude towards solving the problens raised
by audit reports.

The safety culture and awareness of naintenance personnel during
mai nt enance activities were found to be consistent with established policy.
Observed activities and docunmentation, such as contractors' reception
out age handbook, work requests, work procedures, work orders, work files,
quality plans, etc., are good exanples that strengthen the safety culture

The overall condition of plant equipnment and systens is generally
good, but water and steam |eaks, boric acid residue, oil |eaks, |oose
cables and overloaded <cable trays were observed during tours. Mre
frequent plant tours should be carried out by managenment and technical
staff to verify that the overall status of the plant is attaining the |evel
requi red by the Managenent Conmittee

It is recommended that a policy to control the calibration and
condition of installed |Iocal instrunmentation and devices be devel oped

The use of conputer based nmintenance nmanagenent systens gives good
control of maintenance work during the whole process from the initiation
of a work request to the filing of conmpleted maintenance actions in
mat eri al history.

During the work process different meetings are held to co-ordinate
and discuss work performance. The "kick-off" meetings were found to be an
excellent way to initiate work

The facilities and equipnment storage roons were found to have
adequate space, and to be clean and well organized. The use of bar code
systens was found to be very effective to track and control inventory.

Qut age managenment was found to be well structured, organized and
suported by a conputer based scheduling system A standard outage plan
ensures that the requirenents in the Technical Speci fications are
consi dered during outages.



4.1. Organization and Functions

Generally the EDF corporate organization Provides support and
perfornms maintenance when (1) a problem or nodification applies to a whole
series of units or several wunits (2) pernanent site expertises or
resources are not sufficient or ('3) changes in the design basis of
equi pnent inmportant for safety are involved. Typical applications include
primary system welding, steam generator tube plugging, nmin turbine
overhauls or repairs. 10 year surveillances generic nodifications, etc.
The central organizations al so provide assistance to plants as requested

UTO (Unité Techni que Operationnelle) controls the overall planning of
outages at the different plants. Every nonth it checks the plan and
conpares it with the needs of the national grid. There is a practical limt
that specifies that the outage date should be fixed at |east two nonths
before the outage is scheduled to start. They are also in charge of the
control and managenent at the national |evel of resources that are linmted,
such as special NDT inspectors for steam generators. UTO perforns
eval uations of contractors and certifies their qualifications at the
national |evel. They also procure special tools, robots and sone of the in-
servi ce inspection equipnent. The EDF/ Framatone scale nodel training centre
(CETEC) near Lyon can be used to qualify the special tools and personne
that operate them

Anot her corporate maintenance function is the performance of root
cause anal ysis of equipnent related events that occur at the various sites.
Generally significant events are reported in summarized form by telex
within 24 hours. Following the review of these events, corporate
mai nt enance provides the event information to other sites, to new plants
under construction and to nucl ear conponent manufacturers and contractors.

The Decree of 1974 regulates in-service inspection (1Sl), repairs,
boundari es, hydrostatic tests, transients, |eaktightness, etc. The decree was
devel oped for the reactor primary Coolant systens when the authorities
found that earlier legislation was insufficient for nuclear power plants.
This decree provides the basis to deternine to what standard naintenance
activities should be performed at both the national and |ocal level. The
Decree of 1974 stipulates that the nbst up to date revisions nmust be used in
the case of repair, welding or procurenent of spare parts.

The plant maintenance organi zation consists of two departnments, one
for mechani cal mmi ntenance and one for | & C. The departnments are supported
by three specialist engineers within the areas of static nmachinery,
rotating machinery and | & C naintenance. Each departnent has engineering
support within specified areas and work groups for the preparation and
performance of work. In the nmintenance organi zation there is a technical
secretariat which prepares work files and wupdates the conputerized
mai nt enance nanagenent system The tasks and the responsibilities for the
di fferent departnents, groups and individuals were found to be well defined
and understood by the personnel

Matri x organi zati ons have been established to handle the scheduling
and execution of work during the phases OF operation and outages. They are
called the Operation Structure and the Qutage Structure. Special engineers,
technicians and workers are assigned to work in the different structures
for the preparation and execution of work. The departnents are responsible
for personnel and budget nanagenent as well as for long term planning, work
techni ques, quality and safety.

Indicators for the maintenance departnents have been set up to
nonitor objectives. The indicators are nonitored nonthly and sonme of the
i ndicators encourage nmintenance personnel to inmprove both safety and
qual ity.
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Observations during tours in the plant indicated that housekeeping,
| abel ling, maintenance and the overall wmaterial conditions could be
i nproved. The performance indicators used by the plant do not adaquately
neasure the effectiveness of the plant nmi ntenance progranmre.

(1) Suggesti on: Consi deration should be given to devel oping additional
indicators to neasure the inprovenent in the overall condition of
the plant and the effectiveness of the mmintenance progranme, such
as the backlog of work requests, the amunt of rework, or the tinme
spent on | eak repairs or fastening cables.

An industrial nmaintenance policy for subcontracting in the areas of
nmechani cal , boil ermaki ng, valves and | & C has been defined and criteria have
been established to guide the decision making process. A progranme has
been established for the training of Fessenheim personnel in the proper
supervision and quality control of work performed by subcontractors. The
quality plan is the managing document for work which requires several
related operations. On the quality plans, the supervision, technical
i nspections and checking are signed off in accordance with defined
responsibilities. This concept is well structured and secures good control
of work done by subcontractors.

Good practice: Qualification of contractors is a good nethod to
ensure that the contractors have adequate know edge to perform their
tasks in the plant.

The Safety Departnent is responsible for QA reviews and audits in
the maintenance area and is also responsible for conducting QA audits in
all the other operating areas of the plant. The Safety Department reports
directly to the plant manager and is independent from the naintenance
depart nents.

An annual audit schedule is followed and detailed audit reports are
prepared. The National Nuclear Safety Inspectorate has also perfornmed an
audit of the maintenance area during 1991. The results of the internal
audit found the maintenance personnel to be professional, performng in
accordance with existing procedures, and the staff to have a positive
attitude towards solving the problens raised by audit reports.

4.2. Mintenance Programme

The overall EDF nmintenance policy provides direction to the EDF
Nat i onal Mai nt enance  Progranmme. The Nati onal Mai nt enance  Depart nent
provi des doctrines wand programmes to all the nuclear power plants. These
doctrines and programmes are converted into |ocal nmaintenance progranmes.
Fessenhei m NPP, as a part of the EDF system uses system experience and fed
back know edge obtai ned by close liaison with the central organization.

The local and national nmintenance programmes used at the plant
cover the functions and tasks of plant nmaintenance to ensure the
reliability of operation. The programes address preventive, predictive and
corrective nmaintenance, i n-service inspection, nodi fication of plant
conponents, stores systens, feedback evaluation, |essons |earned, quality
assurance and control of nmaintenance

Mai nt enance programmes for fire doors and cable penetrations used
during outages have been inplenented. These are good exanples of
mai nt ai ni ng hi gh standards of fire protection barriers.

A programe for the qualification of personnel at all levels exists
and training programmes for each individual for a period of three years
have been inplemented. Training records are stored in a conputer based
system



- 35 -

The safety culture and awareness of rmaintenance personnel during
mai nt enance activities were found to be consistent with established policy.
Observed activities such as contractor reception, the outage handbook, work
procedures and quality plans are good exanples that enhance the concept of
safety culture.

4.3. Material Conditions, Facilities and Equi pment

The overall condition of the spaces and equi pmrent was generally good
in the controlled area with some notabl e exceptions. The areas close to the
cont ai nnent needed to be cleaned. The turbine area was found to be orderly,
but the house keeping should be inproved

Pl ant system conmponents and equipnent are properly insulated, wth
some exceptions where there is damage to lagging. The condition of
equi pment and systems is good but boric acid residue was noted on mny
val ves and Pi pes. Water, steam and oil leaks in the turbine building should
be rectified by the plant staff both for reliability as well as for worker
safety. After maintenance sone |abels were not fastened to the conponents.
Pl ant managenent, mai ntenance and technical staff appear to spend insufficient
time in the plant.

(1) Recomendat i on: Management, maintenance and technical staff should
meke nmore frequent plant tours and set higher standards for
mai nt enance and plant material condition

The instrunentation in the plant is <calibrated and periodically
checked at intervals stated in the PM progranmre. Calibration work is
performed followi ng procedures and is properly docunented. However, | ocal
gauges are not calibrated and were found in some cases to be damaged and
out of order.

(2) Reconmendat i on: A calibration programe should be established for
| ocal gauges used by operations staff for surveillances or other
pur poses.

Scaffolding was properly built and signs with access rules for using
the scaffolding were clearly displayed. Special work sheets have been
devel oped wi th photographs, showi ng the position of the scaffolding and the
construction nmeasures. This ensures that the scaffolding is built correctly
and contributes to worker safety.

A main door to the auxiliary building in the controlled area was
found not to be correctly closed, and the |ocking device was out of order.
Open ends were found on cables that were in the process of being dismntled
owi ng to nodification

(3) Reconmendat i on: A Programre for checking doors from the controlled
area to the outside should be introduced.

(4) Recomendat i on: The industrial safety programme for Fessenheim
should include the isolation of <cables in the process of being
di smant | ed.

In the workshop, stainless steel and carbon steel were stored
separately and special protection was in place to shield the stainless
steel from carbon steel

Mechani cal, electrical and | & C tools and portable instrunments were
found to be properly calibrated and the calibrations docunentation was in
order. Calibration activities are performed annually.

The chemical control system was found to be well inplenmented.
Chenical s have been analysed and a list of approved chenicals has been
prepared. Analyses have been done for both corrosion effects and health
ef fects.
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4.4, Procedures, Records and Histories

A highly devel oped Wrk Request/Wrk Order system is wused in
Fessenhei m NPP. All mai ntenance activities are prepared and execut ed
following procedures. During 1991 a conputerized maintenance managenent
system (SYGVA) was i ntroduced.

Wrk orders and attached work files were found to be very well
prepared and present in the field during nmaintenance activities. After
mai ntenance is performed the work files are evaluated by the preparor. The
work order process is very well inplenented and is a good exanple of
conprehensi ve preparation for naintenance worKk.

Fessenheim NPP has a good system of administrative procedures which
specify how technical documentation is to be handled. The storage of
mai nt enance docunentation is satisfactorily arranged. The docunments,
manuf act urers' manual s, dr awi ngs, fil s, etc. are properly stored.
Docunments checked were found to be updated according to procedures both in
the main archives and in the "satellite" archives.

The incorporation of experience feedback into nmintenance history
docunentation was found to be good. The maintenance personnel working in
the preparatory phase for nmintenance activities nmake effective use of the
hi storical information avail able.

The plant is provided with technical information from all other
nuclear units of the sane design, all other units in France and
international units. The technical staff use the feedback appropriately and
strive for inprovenent.

4.5, Conduct and Control of M ntenance Activities

The work request/work order system is very well controlled and the
responsibilities and functions are well defined.

The submi ssion of a Wrk Request provides the initial identification
of work to be done in the plant. After review of both technical and
econonic aspects, the Wrk Request is given a priority and after final
authorization by the management a Work Order is prepared. The Wrk order
fornmul ation stage |l eads to the preparation of a work file that includes all
docunents necessary to perform the work, such as work procedures, spare
parts |ists, quality plan, dosinmetry requirenents, etc. Bl ocki ng
requirenments and work permits are prepared using a conputerized system
whi ch has been integrated into the work managenent system SYGVA

Every norning during the Wrk Request neeting the new Wrk Requests
are discussed between the Operations and,' Mintenance departnments. The
information from SYGVA is displayed on the wall by a video-projector and
the audi ence can clearly follow the discussion. Each Wrk Request is handed
over to the preparer in charge who indicates the tinme for execution as well
as accepting the work Request for the preparation of a Wrk Order. This
meeting was found to be very effective for co-ordinating the work and for
informng the different departnents about the work to be done in the plant.

In the afternoon a Wbrk Issuing neeting is held for distribution of
work files and planni ng docunents to the forenmen. This neeting is split into
two sessions, one for mechanical and one for electrical work, but held
in the sane conference room This process provides effective comunication
for joint work. Later in the afternoon a summary neeting is held in order
to reach agreement on equi pnent isolation and blocking for the issued work
or ders.
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The OSART team observed a "kickoff" neeting that was held before
starting repairs to change a control rod indicator coil. The "kickoff"
neeting was found to be an excellent way to discuss and inform all the
i nvol ved personnel about technical# radiation protection and industrial
safety matters. The neeting was perfornmed very effectively. About 15-20
ki ckof f neetings are held during a normal outage and about 50 during a ten
year outage

The Quality Decree of 1984 states that checking and supervision of
mai nt enance activities on equipnment inmportant for safety (IFS) nust be
performed. Fessenheim has inplenented a quality plan concept for IFS work
which is intended to |limt the human factors risk. A formalized risk
analysis is performed. The quality plan specifies the necessary nmintenance
steps, verification hold Points, external and internal audits, work site
reviews, etc, which result in an effective independent quality control
system Together with the devel opnent of work procedures, this concept wll
provi de good control of the performance of nmmintenance in the plant.
Fessenheim intends to extend this work control process to equipnent other
than I FS equi pnent.

Good practice: The Quality Plan concept and devel opnent of detailed
wor kK procedures mninmze human factor risks and contribute to good
control of performed work.

Good practice: The Wdrk Request neeting and the Wrk Issuing
meeting provide good co-ordination between the different maintenance
departnments and operations and are professionally conducted.

Good practice: The kick-off nmeeting before start of work is an
excellent way to discuss and inform all the involved personne
about inportant matters for the perfornmance of work.

4.6. Preventive, Predictive and Corrective M ntenance

The preventive rmaintenance progranme (PM for Fessenheim was
devel oped on the basis of the manufacturers, specifications, experience
f eedback and doctrines and programmes eval uated and devel oped at corporate
| evel . Doctrines for CP1 and CP2 NPPs have also been evaluated and used
where applicable. The departnments for Mechanical Mintenance and |&C
Mai nt enance have devel oped PM programes for nechanical, |&C and electrica
equi pment according to the above corporate directions and | ocal experience

A Computerised managenent system (A22) is wused to initiate and
organi se the PM work on a weekly basis, one week before the schedul ed start
of work. Work Orders are prepared after an evaluation of the listed PM
activities on the list after the work is perfornmed, the system is updated.
Comments and observations nade during work performance are recorded in
SYGVA.

A system for nmonitoring the condition of about 116 pieces of
rotating machinery has been inplenented. Tenper at ur e, pressure and
vi bration paraneters are routinely nonitored. The results are stored in a
dat abase and evaluations are conducted ©periodically. Intervals for
nonitoring have been established and monitoring is also conducted before
and after outages.

Corrective maintenance identified during back-shifts and weekends
requiring short term attention is initiated and prioritized by the shift
supervisor. An on-call staff of 44 people provides sufficient backup to the
shift personnel for corrective nmaintenance needs.

After conpletion of corrective maintenance a report is witten by
the person in charge of the work which is then verified by the foreman. The
conplete work file then goes back to the preparer for analysis, the
computerized system is then updated, the docunentation is mcrofilmed and
the original docunents are archived



4.7. In-service |Inspection

Safety related conponents are classified in three safety classes
depending on their level of inportance to nuclear safety in the plant. The
corporate nmaintenance departnment wites and updates the EDF Nationa
programes based on the national regulations and experience feedback

The local 1Sl programme at Fessenheim is based on these national
programmes. The local ISl programme is managed by a |local conputerized
systemand will be incorporated |ater into SYGVA

Inspections are performed by national contractors for the reactor
pressure vessel and steam generator tubes. Oher inspections nay be
performed by on-site personnel or contractors. Certification of contractors
is perfornmed and tracked by the Central Laboratories (GDL).

The 1Sl programme is included in the outage file sent to the
authorities two nonths before the outage

Indications are evaluated and files generated to provide analysis,
repair or nonitoring. These files are reported to a national conputerized
system for mmnagi ng anonmalies and also to the safety authorities.

Final 1Sl programme results are docunmented and presented to safety
authorities in an outage report. The results nust be reviewed with the
safety authorities prior to unit restart.

4.8. Stores and Warehouses

The EDF-UTO organization is responsible for the procurement of
safety related spare parts, spare parts shared by PWR units and nationally
managed spare parts with economic criteria. The procurenent and control of
quality are in accordance with EDF procedures.

The bar code system for controlling the issue of tools was found
to be very good. The conputerized system was a very effective nethod to
track and control inventory in the stores. The stores area was also clean
and wel | naintained

The site stores function is well staffed with personnel wth a
professional attitude to their work. The facilities and equi pment storage
rooms were reviewed and found to have adequate space, to be clean and wel
organi zed. The warehouse has separate roonms for storage of rubber/packing
material and electrical circuits. These are controlled for tenperature and
hum dity.

Certificates and shelf docunentation are stored together with the
spare parts and also in the stores archives. The shelf life programe was
found to be in order.

Preventive nmintenance procedures exist for large equipnment or
conponents which are stored under special conditions.

Good practice: The bar code system is an effective nethod for
controlling the issue of tools and controlling the inventory in the
war ehouse.

4.9. CQutage nmanagenent

A long-term outage schedule is prepared, which includes all EDF
nucl ear power plants. This schedule is co-ordinated to control planned
outage dates and duration, to plan for additional nmanpower, and to check
the availability of special outage equi prent, mgjor suppliers and technica
expertise to support the outages.
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The CQutage managenment and admnistration at Fessenheim NPP is
organized in an "Qutage Structure", which is a matrix function that is
responsi ble for outage organization, technical admnistration, |logistics
and scheduling. The permanent staff ensure effective nmanagenent,
schedul i ng, inplenentation and control of maintenance activities and ensure a
conti nuous devel opnent of outage performance

Procedures have been developed for the overall Pl anning and
Preparati on of outages with deadline, for Preparatory activities, reports,
nmeetings and neeting reports, which ensure an effective documentation of
the outage. The tasks and responsibilities of different organizationa
departnents and persons are clearly defined

A Standard Qutage Plan has been devel oped for each unit with break down
into the seven main phases of an outage, from the shutdown phase of
the plant to the startup phase

All NPPs in Prance are obliged to wite a report before outages of
l onger than two weeks with work on safety related system All schedul ed
work on safety related systenms nmust be described in this report as well as
all work on pressure boundaries. Two nonths before the outage the report
is sent to the safety authority for approval

Two weeks before the startup the original report is conplenented
with inspection results and work performed on safety related systens as
well as anomaly reports. This report is sent to the safety authorities for
approval before startup

A procedure for reporting observations of bad performance of work
or behaviour in the plant during the outages has been developed. The
observations are docunented in a special form and evaluated by the outage
manager. The performance of each outage is evaluated and experience
feedback is fed back both locally and nationally. The |essons |earned and
recommendati ons for next Qutage were found to be appropriately inplenented

The reception of contractors is organized and perfornmed in an
excell ent way with good training aids such as video fills. The contractors
qualification is checked by verifying authorization papers as well as their
know edge regardi ng radiol ogical protection, safety and quality.

Good practice: The Qutage Structure organization contributes to good
co-ordination for both the preparation and the performance of the
outage. The responsibilities for individuals are clearly defined
and understood. The Procedures for preparation, scheduling and
performance of the outage are structured in such a way as to provide for
a high level of safety.

Good practice: The on-line updating of the Qutage schedule is a
good exanple of extensive conduct and control of work execution
during the outage.

Good practice: The reception of contractors at Fessenheim is
perforned in a way that ensures a high |level of awareness of safety
and quality. A handbook given to contractors provides them wth
inportant information for work on site.



5. TECHNI CAL SUPPORT

The technical support function at Fessenheim is provided by a nunber
of plant departments which also receive considerable assistance and
direction from the corporate organization. The conmbined efforts of these
various groups have, in general, been successful, although the sharing of
duties and responsibilities produces an environnment in which comrunication
and setting of priorities can often be difficult. In general, technical
support functions are appropriate in scope, are well docunented and are
carried out by an enthusiastic and conpetent staff.

The overall plant surveillance test progranme contains all the
necessary key elenments. It appropriately covers not only tests required by
Technical Specifications but also a nunber of the tests required by
vendors. The execution of tests was found to be acceptable; however, sone
i mprovenents for increasing the effectiveness of surveillance progranmes
have been suggested

In the area of nodification control, the conmbined efforts of plant
and corporate personnel have been particularly successful. The creation of
a joint design and operations team at Fessenheim conbined with the use of
nodi fication project |eaders, has played a key role in achieving
performance conparable with that of the best nuclear plants. Effective conputer
support has al so been an inportant factor

The experience feedback programme contains nmany of the necessary
features for success but analysis of events and control of the overal
process require inprovement. Corporate responsibility should be nore
clearly defined, event analysis should be nore thorough and consistent, and
provisions to ensure the timely conpletion of the various activities should
be made

The functions of reactor engineering, fuel handling and conputer
applications were all observed to be conprehensive in scope, wel
docunented and wel| nmanaged. Mre invol venent of plant engineers in witing
and review ng of operating procedures was suggested

5.1. Organization and Functions

Techni cal support at Fessenheim does not, generally, reside in the
departnment identified as "Technical Support”. This departnment's nmain
i nvolvenent is only in reactor engineering# fuel handling and specialized
aspects of testing. The balance of technical support is provided by a
nunber of plant departnents as well as various corporate departnents in the
Nucl ear and Fossil Generation Division (SPT) and, to a l|lesser extent, the
Engi neering and Construction Division (DE).

There is some evidence to suggest that in the technical support area
this fragmentation of responsibility is creating problens. The average
unpl anned extension of mmjor outages at EDF is approximately 30% Analysis
of the causes of these outage extensions reveals that approximately 50% are
the result of organizational problems. |In addition, over 50% of al
Significant Event Reports occur with the plant shut down, and of these
about 70% are caused by human rather than equi pment probl ens.

In addition to the "line" organization at the plant, there are specia
i nterdisciplinary or gani zati ons for out ages and for oper ati ons.
Techni cal support is a conponent part of these special organizations.

The Nuclear and Fossil Generation Goup (SPT) and the Plant
Engi neering and Construction Goup (DE) provide nobst of the corporate
technical support to Fessenheim They play a major role in experience
f eedback, nodification control and reactor engineering. In these areas they
provide in depth technical expertise, and they also manage all aspects that
are comon to nmore than one plant.
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For Operational Feedback Experience, SPT has the responsibility for
i ndepth analysis of selected specific events, for the specification of
corrective actions for those events and for docunmenting and analysing
generic lessons learned for the entire wutility. Various SPT and DE
departnents are involved in assessing generic experience feedback, but
responsibility for the entire process is not well defined. Wthin SPT, the
Corporate Technical Support Goup (UTO is responsible for performng
anal ysis of outage experience feedback that is of generic interest.

For plant nodifications, inplenmentation is nmanaged effectively by
a joint plant/DE organization named the Site Works Structure (STN) with a
staff of 31. This appears to be a very effective arrangenent.

Good practice: The organization of the Fessenheim New Site Work
Structure Departnment conbines the expertise and the nanpower of
EDF' s Cor porate Engi neeri ng Division and Fessenheim s pl ant
technical and trades staff into one permanent department under a
single departnent head. This arrangement is very effective in the
managenent and inplenentation of nodifications, and also results in
an invaluable interchange of experience between Design and
Operations, which is of nutual benefit to both divisions.

For surveillance testing, the follow ng departnents are involved as
required: Operations Depart ment, Techni cal Support Depart nent ,
Instrunentation and Control Department, and the Precision and General
Mechani cs Depart nent.

The Safety Departnent has overall responsibility for the operational
f eedback process at the plant level while the outage organization has the
specific responsibility for plant feedback from outage experience

The New Site Wrks Structure has full responsibility for
i mpl ementation of plant nodifications and also for design of |ocal
nodi fi cations.

The involvenment of the Testing Section of the Technical Support
Department in reactor engineering functions is limted to inplenmentation
of the startup tests and specific periodic tests.

In contrast, all fuel handling operations are under the ful
responsi bility of the Testing Section, but physical handling and inspection
of nuclear fuel for acceptance, dispatch and refuelling is carried out by the
General Services Section.

The plant Data Processing Section is responsible for operating and
mai ntaining all conmputer hardware and software at Fessenheim and for
provi di ng necessary services to plant staff.

The technical support function is perforned by the Maintenance,
Operations, Safety, and Radiation Safety Departnents. These groups provide
speci alized technical support to prepare and review procedures, to
troubl eshoot plant problens, to review nodifications, to provide input to
event assessnments and, where appropriate, to plan and direct work

Adequat e resources appear to be available for the technical support
function. No serious backlog of inportant work was found, and appropriate
qualifications and levels of training are specified for the various
technical support groups. A proper regard for and know edge of nuclear
safety matters were observed

Training is provided commensurate with the area of expertise and
also in comon safety related areas such as operating rules, station
systens, safety philosophy and radiation safety. Structured training
programmes are available to wupgrade technicians to the equivalent of
engi neers and even to support University training to beconme professionally
qual ified
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Probl ens have been identified within the technical support function
that relate to the co-ordination of work over a nunber of disciplines and
departnents. EDF has proposed the establishnment of project engineers for
managi ng |large nmmintenance jobs, and has already inplenmented such an
approach for field managenent of nodifications.

(1) suggesti on: EDF should consider extending this approach to
incorporate the use of system Engineers. This concept, which has
been used successfully in a nunber of nuclear plants, is based on
the rationale that the managenent of an individual plant system (or
group of systens) is best <carried out by one person who is
responsible for all technical, operational and nmaintenance aspects
of that system This approach is very effective in reducing the
difficulties in comrunication and responsibilities that are inherent
in nmultidisciplinary tasks.

5.2. Surveillance Test Programme

A significant number of periodic tests are carried out at Fessenheim
NPP to denobnstrate, in a specified technical form that safety systens and
equi pnent are within acceptable limts to perform their tasks properly as
established in relevant design and technical docunents.

The overall surveillance test programme is clearly defined by an
adm nistrative document plus other dcunments from the quality series. A
revi ew of these programmes showed that they appropriately covered the tests
required by the Technical Specifications but also a nunber of tests
required by vendors'instructions for main equipnment and conponents
i mportant for safety and availability.

The Safety Department plays a key role in the overall surveillance
test programme from an administrative and formal point of view The Safety
Engi neers from this departnent nonitor inplenmentation of the programme and
act as overall co-ordinators.

In general, the review of the surveillance test procedures showed
conpliance with administrative docunents regarding the format and
presentation of content and with Technical Specifications. Some weaknesses
were found in the procedures related to the return of the tested equi pnent
or systens to the required configuration after the tests.

(1) Recommendation: The identification of detailed steps concerning the
proper return of the tested equiprment or systens, to the required
configuration after testing should be inproved in test procedures.
For exanple, making a clear statenment and/or providing a checklist
for proper verification of system |ineup, especially for conplicated
cases when a nunmber of valves or switches are invol ved.

Scheduling and nonitoring of the surveillance tests are usually done
by conmputer on a weekly basis. Proper interpretation of test intervals
from Technical Specifications and acceptable limts were found for all
exanpl es reviewed. The full set of test procedures and the inplenentation
plan are carefully prepared two weeks in advance.

The conduct of three periodic tests was observed by the team All
tests witnessed were carried out in a professional nanner and appropriate
tools and instruments were avail abl e.

Despite sone examples given, the reviewers found that the overall
review of the test results carried out at the plant, such as trend anal ysis
and objective assessment of the effectiveness of surveillance progranmes,
were not systematically conducted.

(2) Suggesti on: Consi deration should be given to conducting systematic
reviews and trend anal ysis of surveillance test results.



5.3. Experience Feedback

Plant staff are provided with criteria for initiating a significant
event report (SER) in a station directive. Simlarly, criteria for the |ess
serious safety related events and anomal i es are also provi ded in
di rectives.

SER initiation and initial event analysis are normally carried out
by the Safety Engineer on shift in conjunction with the Shift Supervisor.
A nmeeting is held at which initial recommendations are nmade. After review
by the Manager of Safety, the event is formally recognized and necessary
notifications are nmade. The target for notification to the safety authority
of a significant event is one working day after the event.

All events are entered into a conputer based event file which is
accessible to the plant, headquarters and DSIN staff. This forns a
statistical database which can be wused for wutility wde trending and
anal ysi s.

Only a very small nunber of safety related events receive individual
anal ysis and this practice dimnishes the capability of EDF to draw | essons
fromthe many precursor and near-miss events that fall into this category.

During outages, experience feedback reporting also occurs, and
al though this analysis concentrates on causes for outage extensions, it
does provide additional safety related information.

For SER s an in-depth site analysis is carried out by a conmttee
of relevant persons, chaired by ,a Safety Engineer, and reconmmended
followup actions are developed. The persons involved in the initial
actions and in this followup neeting generally have no training in
interviewing skills, human factors or event analysis, and formal event
analysis is not performed. This problem has been recognized and a training
programme has been initiated with the intent that all Safety Engineers wll
eventually be fanmliar with event analysis and the skills necessary to
performthis analysis. The plant deliberations culnmnate in a review by the
Pl ant Operating Review Conmittee and issue of the SER The time limt for
i ssue of the SER is two nonths after the incident.

For outage feedback, the Qutage Structure reviews plant-w de | essons
using input from relevant plant departnents and evaluates and initiates
followup actions. Generic follow ups are addressed by UTO

The SER includes followup actions, including responsibility and
target dates. The SER is sent to safety authority and the SPT Operations
Department who perform indepth analysis of selected events, assess and
initiate actions, and update the database. Procedures and nethods for the
corporate SPT activities are not well devel oped. SPT does-not routinely use
formal event analysis. Conpletion targets for the SPT anal ysis process are
set by the chairmn of the SPT Review Comrittee but it is not apparent that
adherence to these targets is nonitored. The corporate review includes
personnel with operating or safety engi neer experience.

The plant wide followup actions from outages are reviewed by the
outage structure at l|least three nmonths prior to the next outage and UTO
reviews follow a simlar approach.

Periodically, SPT sends summary |eaflets and "good practice" guides
to the plants, which describe major events that have occurred in other
nucl ear power plants. These guides are in an easy to read format and are
ef fective comruni cation tools.
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The ability of Fessenheim and EDF to |earn from experience and to
reduce the future occurrence or recurrence of incidents is hanpered by what
appears to be a inadequately managed and insufficiently rigorous progranme.
Ef fective corporate responsibility for the overall experience feedback
programme is not apparent and senior plant managenent are not normally
i nvolved in event analysis.

(D Reconmendat i on: A senior corporate nmmnager should be rmade
responsible for the overall Experience Feedback progranme, who
should ensure that the programme is effective in neeting EDF s
st ated goal s.

(2) Suggesti on: Consi deration should be given to including one or nore
menbers of the managenment conmittee in the plant review and anal ysis
of SERs and Safety Related Events. This would raise the profile of
the process and also ensure that the necessary broader view of
safety provided by senior nanagenent is incorporated.

Monitoring of the inplenmentation of recommended followup actions
is the responsibility of each plant, and at Fessenheim this is the
responsibility of the Safety Departnment and the departnent responsible for
the action. There is no effective mechanism for monitoring and controlling
the status of foll ow ups.

The Plant Operating Review Committee neets periodically and reviews
general safety matters, including SERs. At a nore senior |level, a corporate
committee, the In-Service Nuclear Safety Conmittee, reviews events of
speci al significance, while various other corporate departnents and senior
conmttees also have a mandate to review and assess the npost inportant
Signi ficant Events.

There appears to be no system in place to allow managenment at the
plant or at SPT to monitor the effectiveness of the event reporting,
analysis and followup process. Significant event data prior to 1988 for
Fessenheim are not available in the conputer database and therefore cannot
be used for analysis, nor can the status of followups for this period be
easily assessed.

(3) Recommendat i on: Means of tracking the tinmeliness of SER subnission
to DSIN, of corporate SPT event analysis and of the inplenentation
of event followup actions should be formalized. Appropriate reports
shoul d be generated for the plant and for SPT and targets shoul d be set
and noni tored.

(4) Suggesti on: Details of Fessenheim significant events prior to 1988
should be transferred to the conmputer database to allow better
anal ysis and foll owup of reconmended acti ons.

The process docunented in the various plant procedures appears to
be adhered to except that the inplied role of the Safety Departnent in
managi ng the status of followup actions does not seem to acur in an
effective way. No regular review of SER foll ow ups takes place.

Event analysis using a fornalized system does not occur at the plant
nor routinely at the corporate |evel, although human factors specialists
are involved in the corporate review group. Wthout a fornmal process
defined by procedure to analyse events, effective root cause identification
may not occur.
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SERs are available in the plant record system and were available for
exam nation. The conputer based significant event database ntains all
significant events since 1988 and the conputerized event file contains
summary information on all inportant events since startup.

(5) Recommendat i on: A nore formal and consistent approach to event
analysis should be developed and docunented. Training should be
given as appropriate to ensure that the chosen approach is adopted.
This applies particularly at the plant but also at SPT.

(6) Suggesti on: The existing treatnment of safety related events should
be reviewed to deternmine if nore rigorous analysis of these events
i's necessary.

5.4. Plant Mbdifications

Pl ant nodifications are nmanaged in four phases: (1) initiation of
a request for nodification; (2) assessnment of the request; (3) design; and
(4) inplementation of the nodification. Three principal groups are
i nvol ved: the plant, the SPT corporate departnents and the DE division via
its Lyon Engineering departnment (CLI). The Plant Manager approves all
nodi fications that are carried out at the plant.

All activities associated with the nodification process at both the
corporate and the plant level are well described in formal docunentation
and the process is controlled by conputer programmes.

Initiation of plant nodifications is wusually from the plants. A
uni versal system for requesting nodifications is used, with a standard
request formand a well docunented procedure.

For national nodifications, initial assessnment is by a corporate
Modi fication Management Committee, which conprises senior managers from
each SPT Technical Departnent (approxinmately 18 in total), two managers
from DE and one plant nanager. This first stage assessment is at the
conceptual level and is to seek approval for a detailed feasibility study,
normal ly carried out by DEs CLI Departnent. A project leader is also
desi gnat ed.

Once a feasibility study has been conpleted, the technical solutions
are brought back to the Modification Mnagenent Conmittee for them to
sel ect the appropriate solution or to reject the proposed nodification. A
target is established for conpletion of each nmodification. A simlar
approach is used for |ocal nodifications, but assessnent is by a plant
Modi fications Commttee.

Prior regulatory approval of nodifications is not required as such,
but DSIN receives sunmary statenents of all nodifications and also chairs
a joint DSINEDF senior nmmnagers group at which it identifies those
nodi fications it wishes to review DSIN is also closely involved in the
pl ant annual outage when it takes a particular interest in nodifications.
DSI N approval is required before plant startup foll ow ng the outage.

The designated project |eader sets up the Mdification File, which
contains all the necessary information to fully inplement the change,
i ncl udi ng docunentation affected by the nodification, training required and
test requirenents. At this point, the modification is entered into the
conmput er dat abase which tracks and controls it until it is conpleted.

Scheduling the inplenentation of national nodifications is managed
by the UTO scheduling section. In addition to the overall nonitoring
provi ded by UTO the plant Mdification Conmittee neets at |east four tinmes
a year to review the progress of nodifications at the plant.
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STN, via an appoi nt ed proj ect | eader, manages the field
i npl ementation of nodifications. This responsibility includes the technica
aspects of the work, scheduling and coordination of other work groups,
quality control, worker safety and site cl eanness.

Prior to starting work on each nodification, a "Kick-Of" nmeeting
is held with all involved parties at which all aspects of the job are
covered. The work proceeds with the project I|eader controlling and
nonitoring the work.

On conpletion of the field installation and testing, all departments
responsi bl e for updating docunmentation are informed and the new or revised
docunentation is issued. Mst nodifications are carried out during a
pl anned outage and the nodification progress is periodically reviewed by
the outage Structure Unit before being presented to DSIN for their approval
to restart the plant. At this stage, the nodification file wll show
evidence that the proper installation, testing and docunentati on have been
conpleted, with any non-confornmances identified and di spositioned

Al t hough the nodification nanagenent programe tracks and controls
the update of docunmentation and requires key docunents to be ready prior
to unit startup, there is no docunented requirenment to nmonitor conpletion
of those docunentation updates that are not mandatory for startup, nor the
upgradi ng of tenporary changes to pernmanent ones.

(D Suggesti on: Al though STN has departnental controls on its
docunentati on update conmitnments, consideration should be given to
nodi fying the existing conputer database so that it can provide
routine reports to plant nmanagenent on the plant w de status of
docunent ati on update.

Good practice: The conplete nodification programe at Fessenheim
is a nodel of thoroughness which exceeds those at npbst nuclear
plants. It has a nunber of outstanding features, including the
concept of a single nodification file which is the focal point for
the life cycle of the nodification and which is supported by a

flexible and conprehensive conputer database. The use of a single
project leader who is integrated with the outage organization adds
further to the effectiveness of the programe.

5.5. Reactor Engineering

Reactor engineering tasks at Fessenheim NPP are clearly divided
between the plant staff and external organizations.

A national, well validated and benchmarked three di nensional comnputer
code (APOLLO) is wdely wused for reload «calculations. All r el oad
cal cul ations and rel oad safety evaluations are independently checked by the
fuel supplier. They are sent to the Safety Authority.

The set of working docunents for startup tests is prepared by an
engi neer from the Technical Support Departnment who is properly qualified
in core physics. The inplenentation of the startup tests is usually carried
out under joint supervision of both NPP and corporate representatives.

The fuel integrity nmanagenment policy which allows the reload of the
| eaki ng fuel assenblies is based on a |arge volume of experinental data and
successful |ong operating experience

The nonitoring and testing of the core physics instrunentation
(neutron detectors, thernocouples) are adequately controlled by the I & C
depart ment
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Despite the high educational and qualificational Ilevel of the
engi neers from the Technical Support Department, their involvenent in the
writing and review of the operating procedures relating to core physics is
['imted.

(1) Suggesti on: Consi deration should be given to nore involvenent of
the engineers from the Technical Support Departnent in the witing
and review of the operating procedures relating to core physics.

5.6. Fuel Handling

Al'l fuel handling activities starting from receipt of fuel to the
di spatch from site are under the responsibility of and are carried out by
the Technical Support Departnment. One of the departnental engineers
supervi ses the team of fuel handling personnel from the General Services
Section which is responsible for acceptance, dispatch and refuelling of
nucl ear fuel

Planning for forthcom ng activities is appropriately co-ordinated
with other outage activities in the Reactor Hall and Fuel Building, wth
account taken of the linmts on the nunber of personnel participating

New fuel inspection is carried out by qualified technicians. All
i mportant elements are checked in accordance with stipulated acceptance
standards and requirenments. Records reviewed were accurately filled in and
careful ly kept.

New fuel assenmblies are usually stored in the spent fuel pool or in
dry storage. Access to the dry storage is under strict key control and
mat erial conditions were found to be satisfactory.

During fuel loading and wunloading, criticality and radiologica
protection are strictly controlled by checking boron concentration, water
| evel and neutron fl ux.

The EDF policy for storing spent fuel is fully followed at
Fessenhei m NPP. The nunber of spent fuel elenments in the pool is limted
and sufficient new elenments are kept only for the case when a new core
configuration may be required as a result of sipping tests.

Material and environmental conditions in the vicinity of spent fuel
pool are good and are properly nonitored

5.7. Conputer Capabilities

The plant Data Processing Section is responsible for control of all
pl ant conputer hardware and software (excluding custom nmade ni croprocessors
which are a Maintenance Section responsibility). The staff of 20 appears
adequate to carry out its tasks.

Design, nodification and purchasing of software and hardware for al
national non-process plant applications is the responsibility of the
Corporate Data Processing Departnment of SPT. The responsibility for process
applications is shared between SPT and DE although the specific software
is produced to EDF s specifications by the manufacturer of the products.
This overall corporate control results in nmaxi num benefit from standardized
desi gn and equi pnment at all EDF nucl ear plants.

Adequat e docunentation exists to nanage all aspects of conputer
usage at the plant and at the corporate level. Quality control procedures
are a requirement of the manufacturer and are reviewed for acceptability
by DE. UTO observes and approves the testing of software at the factory.
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The process for initiating and reviewing nodifications is wel
docunent ed. For process applications the regular plant rnodification
procedures are used, and for business applications, a separate initiation
and review process is used, which includes an appropriate breadth and |eve
of review

Al process software is classified according to its safety
significance and receives a level of quality control consistent with its
classification. This approach ensures that the software is assessed for its
possi bl e i npact on nucl ear and personnel safety.

Comput er usage at Fessenheim is extensive. Process conputers provide
support for the control Room staff under normal and accident conditions.
Busi ness conputers provide a |arge nunber of inportant services, including
wor k order processing and work assessment, work protection and nodification
managenent. Personal conputers are considered essential tools in a nodern
i ndustrial environnment, and Fessenhei m has approxi mately 400.



6. RADI ATI ON PROTECTI ON

The radiation protection programme at Fessenheimis inplenmented by a
smal | professional staff with excellent performance results.

The training in radiation protection for the workers is well
devel oped, in accordance with the radiation protection (RP) policy based on
all workers being responsible for determining the RP risks and for taking
their own protective nmeasures. The RP staff assists the workers when the need
ari ses and control the quality of radiol ogical protection

An ALARA policy has been inplenented for doses as well as for
radi oactive rel eases and solid wastes.

A good practice was found in the creation of the ALARA Comrittee to
exam ne the work on the reactor pressure vessel head and the on-line study of
radi ati on protection neans during the work

I nprovenents were recommended in the foll owing areas: to conduct nore
frequent and systematic contami nation surveys outside the controlled area; to
i mprove the calibration and test programmes for radiological instrunmentation,;
and to update the calcul ation nodels for doses received following an interna
contam nation according to the new nodel s being used in other countries.

The follow ng suggestions were also nmade: to use individual neutron
dosineters in order to have confirmation of cal cul ated neutron doses; to use
bags of different colours in order to facilitate solid waste separation on
work sites; to place a poster on the controlled area exit doors that specifies
the end of the controlled area and the exit instructions for renoving
equi pment; to organize nore frequent energency drills; and to instal a dose
rate or air contanmination nonitor in the security building

Overall the plant has achieved excellent results in the radiol ogica
protection area and is striving to further inprove its performance. The
radi ati on protection staff are very professional and experienced and provide
excel l ent support to the station staff in RP matters.

6.1. Organization and Adninistration

The radiation protection activities in Fessenheim are based on the
French national regulations. The radiation protection policy for EDF nucl ear
power plants is defined by the central departnment DSRE (Départenment Sécurité
Radi oprotection Environnment), taking into account the regul ations, operating
experience and evol uti on of the techniques.

The radiation protection policy is based on all workers being
responsible for determining the RP risks and for taking their own protective
nmeasures. Consequently:

- Each station departnent is responsible for inplenmenting the
radi ol ogi cal protection nmeasures for its own field of activity;

- Each worker must know the instructions and actions to be carried
out to protection hinself or herself; depending on job function
and in accordance with the given instructions, the worker assumes
responsibility for the actions he or she carries out and their
i npact on radiol ogical protection.

- The Radi ation Protection and Industrial Safety Departnment assists
the other departnments when the need arises, controls the quality
of radiological protection and provides training.

The qualification level of the RP staff is good. Pedagogical training
is also given to the RP staff to enable themto train the station workers in
radi ol ogi cal protection.
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An ALARA policy has been inplenented and there is a strong comitment
by |Iine management to dose reduction

Good practice: The creation of the ALARA Committee to exam ne the
work on the reactor pressure vessel head and the on-line study of
radi ation protection means during the work is a good exanple of the
ALARA policy.

6.2. Radiation Exposure/Radiation Wirk Pernmits

Workers (plant and contractor staff) are required to receive training
in radiation protection. After training, two kinds of authorization are
provi ded, RP1 for workers executing work in the controlled area and RP2 for
people in charge of work sites in the controlled area (who nust be able to
define the neans for radiation protection). Authorization is given after a
written exam nation

The controlled area is divided into four "colour zones" according to
nati onal regulations. Wrkers needing to performtasks in the "green zone"
(0.0075 nBv/h to 0.025 nBv/h) or to the "yell ow zone" (0.025 nBv/h to 2 nBv/h)
have free access to these zones. Access to the "orange zone" (2 nmSv/h to 100
nSv/ h) is subject to witten authorization. This authorization indicates the
instructions for radiological protection; it is conpleted by the departnent
requesting the job and signed by the Radiol ogical Protection and Industria
Safety Departnment. Access to the "red zone" (nore than 100 nBv/h) is submtted
to the plant manager for signature

Al'l radiological hazards (dose rates, air contam nation, surface
contam nation) and industrial safety hazards are taken into account during the
writing of the access authorization

In the case of high dose rate work sites, workers are specially trained
to reduce the dose. For exanple, a nock-up of the lower part of a
steam generator is available on site and the workers nmay be trained by an
external firm (CETIC). A nobile shielding systemis also used to reduce the
dose rates during outages.

Radi ati on surveys are carried out on a weekly basis for the nost
significant places in the controlled area (nmeasurenment of dose rates, air and
surface contam nation). In case of intervention in a particular place or on
a particular piece of equipnment, the work chief may use the existing data or
ask for a new survey.

Procedure for intervention on potentially high dose rate equi pment
require a neasurenent of the radiol ogical conditions before work begi ns. Dose
rates and contamination values are indicated on a sign at the entrance to each
area. Hot spots are indicated locally by a sign indicating the dose rate.

Qutside the controlled area, there is no systematic progranme to
survey for potential contamnation, in particular at the exits from the
controlled area and in the counting roomof the chem stry |aboratory. Controls
are perfornmed only after the outage or if a contamnation problem is
suspected. Industry experience shows that contam nation outside of the
controlled area may not be excluded, especially at the equi pnent exits.

(1) Reconmendat i on: A systematic programme for contanmi nation surveys
outside of the controlled area should be devel oped.

6.3. Internal Radiation Exposure
Protection of staff against internal contami nation is achieved through

collective (cleaning, ventilation, etc.) or individual (protective clothing,
with ventilation if needed) protection neans.
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Potential internal contanmination of EDF staff is nonitored by whole
body counting every six nonths. Contractor staff are submitted to whol e body
counting on initial arrival at the site and on |eaving when their work is
conpl et ed

Cleaning and decontanination of various areas are carried out
systematically. Air contam nation is permanently nonitored on sone work-sites
(spent fuel pool and reactor building Pool) during outages. Air contam nation
is reduced on worksites, if necessary, by wusing dynanmic confinenment
(aspiration near the contam nated pieces and filtration of the aspirated air).

6.4. Radiation Protection Instrunentation, Equipnent and Facilities

The calibration of the fixed radiation nmonitoring systemis carried
out on an yearly basis. Between two successive calibrations, every 5 weeks,
a test with a source functionally checks the operation of the instrunmentation
and of the associated actions to be verified. However, this is done wi thout
neasuring the accuracy of detector response. (Expert for the instrunentation
neasuri ng noble gases in the chimey, which is tested by injecting a known
quantity of Krypton-85.) Moreover, it appears that during the annua
calibration of sonme detectors the sensitivity has changed by a factor up to
four; thus indicating significant detector drift since the calibration of the
preceedi ng year that was not detected during the 5 week tests. The calibration
Procedure contains no criteria defining the actions to be taken by the
i nstrumentation technician during calibration

The portable radiological instrunents are calibrated yearly in the
plant or by certified firnms. Instrunents are marked with the expiration of
their calibrations. During the review, a test was nmade to check the
calibration of a contanmination nmeter calibrated by a certified firmone nonth
earlier. The instrument exceeded the 20% tol erance | evel prescribed by the
pl ant .

(D Reconmendati on: Acceptance criteria should be added to the procedures
for the yearly calibration of fixed radiological noni t ori ng
i nstrunent ation.

(2) Reconmendation: A nonthly test including the nmeasurenent of the response
of fixed instrumentation to a known radioactive source (check
source) should be perfornmed to detect drift of its calibration
Working criteria should be defined.

(3) Recommendation: The quality of the calibration procedures for portable
radi ol ogi cal instrumentation should be exam ned and i nproved.

A calibration facility is available on site for the yearly calibration
of dose rate meters and electronic dosineter's. However this calibration
facility does not provide a security systemthat would protect a worker who
enters the beam from exposure. A nodification of the regulation has be
announced which will require that all future calibrations be performed by
certified firms only.

(4) Reconmendat i on: If the use of the calibration facility is stil
pl anned, security system(s) should be added to protect the workers
from exposure to calibration sources.

A medi cal departnent is located on the site. The facilities for staff
decont ani nation, the procedures and decontam nati on products are adequate.
However, the current organization of the decontam nation facility does not
include a permanently installed device for contam nation monitoring at the
exit of the decontamni nation room

(5) Reconmendati on: A permanent contamination nonitor should be installed
at the exit of the nmedical decontamination facility.



6.5. Personnel Dosinetry

Ext ernal exposure is nonitored by neans of electronic dosineters and
filmdosinmeters (official dosinmeters).

Film dosimetry is read on a nmonthly basis. Electronic dosinmetry is
read on a daily basis on exiting the controlled area (one dosineter is given
to each worker, EDF or contractor, at the entrance of the control area).

Fil m doses are taken into account in the recording progranme when they
are known, one nonth after the filmperiod. A nonthly systematic conparison
is made, for each worker, between the film dosinmetry and the electronic
dosinetry. An investigation is held if the difference is greater than 20%

Neutron exposure is calculated, notably for people entering the
reactor building during operation, or for people working on the transfer of
exposed fuel assenblies. Neutron exposures are based on cal cul ations taking
into account the neasured dose rates, tines of exposure, and the relationship
bet ween gamma and neutron dose rates. However, individual variations fromthe
cal cul ated val ues are possible

(1) Suggestion: Consideration should be given to using individual neutron
dosinmeters, even if their accuracy is still low, in order to have
confirmation of cal cul ated neutron doses.

Four whol e body counters are available on the site, three for routine
staff nonitoring and one to be used in the event of a contam nation incident
i nvolving a worker. The minimumtine for a measurenent is ten mnutes.

Equi prent and measurenment analysis programes are inmposed by SCPRI
These programe are still based on the I CRP 2 Recomrendati on nodel s.

Bi oassays are systemmtically carried out every sixth month, and when
i nternal contam nati on has been detected

(2) Reconmendat i on: Cal culation nodels for doses received follow ng an
internal contamination should take into account nore recent |CRP
Recommendations (currently I CRP 26 and 30).

(3) Suggesti on: Consi deration should be given to purchasing an interna
contam nati on neasuring device allow ng qui cker nmeasurements.

6.6 Radi oactive Wastes, Cont r ol and Monitoring of Ef fluents and
Envi ronmental Surveill ance

Efforts are nmade to linmt the volune of solid radioactive waste,
notably by limtation of packaging materials ,entering the controlled area and
by strict managenent of the treatnent systemfor the liquid effluents (use of
the filters or denineralizers). Annual goals are set to reduce the vol une of
the different wastes and progress in neeting these goals is reported, to
managenent .

Procedures for the treatment of different wastes are available and
they have been accepted by ANDRA (National Agency for Radioactive Waste
Managenent) and approved by the Safety Authority (DSIN). The management of the
wastes is done by DRA, a conputerized radi oactive waste nmanagenent system

In the plant, the separation of different types of waste is carried
out on the work site, under the responsibility of the work chief. Good
separation of solid wastes facilitates the treatnment and could further reduce
the doses and waste vol unes.

(1) Suggestion: Consideration should be given to using bags of different
colours to facilitate solid waste separation on work sites.
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There are no exit indications or instructions for renoving equipnent
fromthe controlled areas on the exit doors.

(2) Suggesti on: Consi deration should be given to having a poster on the
controlled area exit doors that specifies the end of the controlled
area and the exit instructions for renoving equi pment.

The authorized release limts are defined in the plant |icense and
conformto the national regulations (in particular, there is a conbined limt
for iodine and aerosols in the gaseous rel eases, as well as for nobles gases
and tritium. Annual goals are set and are substantially less than the linmts
(except for tritiumin the liquid releases). These goals are being decreased
every year to achi eve ALARA goal s

Recording of releases is perforned in accordance with the directives of
SCPRI and conform with the national regulations. The record keeping does
not require the periodic neasurenment and recording of Strontium90 in the
liquid rel eases.

(3) Suggesti on: Consi deration should be given to periodically neasuring
Strontium90 in liquid releases (for exanple, a conposite sanple.)

A special study of the radi oecol ogical inpact of the plant was carried
out in 1989, after 12 years of operation. Only sone aquatic plants contained
nmeasur abl e ampunts of radioactive isotopes comng fromthe Iiquid rel eases,
wi t hout any human health inpact. An annual survey of the radioecol ogical
i mpact of the plant is now foreseen

6.7. Radiation Protection Support During Energencies

Radi ati on protection enmergency procedures are a part of the energency
pl anni ng manual . Every person on the RP staff has instructions depending on
their task in an energency situation. Two measuring vehicles can be sent out
to assess the dose rates and air or ground contami nation, on and off the site.

Informati on concerning energency planning is provided and specific
training is provided to the RP staff in relation to their tasks. Enmergency
drills are organized about once a year. These are necessary for staff to
beconme fam liar with procedures and to ensure that they react correctly in the
event of an emergency.

A security building is situated at the entrance to the site where RP
staff and plant managenent gather to assess the situation during an energency.
The air is filtered. However, neither a dose rate nonitor nor an air
contanmi nation (noble gases) nonitor is installed in the building

A wel | equipped building is also provided in the village of Fessenhiem
for personnel decontam nation

(1) Suggesti on: Consi deration should be given to installing dose rate
and/or air contami nation nmonitors in the security buil ding.



7. CHEM STRY

The <chemistry of the Fessenheim Nuclear Power Station follows
up-to-date specifications taking into account plant design and nmaterials used
inthe circuits

Pl ant chemistry is based on guidelines and procedures prepared by EDF
headquarters. The guidelines give val uable advice for chenistry equi prent and
instrumentation for reliable chemcal treatnment of the circuits.

The Laboratory Section, which is responsible for the chem cal and
radi ochem cal surveillance, is staffed with an adequate nunber of well
educated, well trained and highly experienced personnel

The | aboratories are nobdern and are equipped with well nmintained
instruments of the | atest design. A conprehensive system of on-line nonitors
for checking main chenmical paraneters together with carefully perforned
anal ytical surveillance of the circuits ensures that chemical conditioning is
kept close to the required val ues.

Industrial safety facilities in the |aboratories generally neet the
normal standards; however, further precautions should be taken to prevent the
spread of contamination and to inprove safe storage and handling of chemicals.

The results of chem stry surveillance are adequately evaluated and
reported and form the basis of a good experience feedback system The co-
operation of the Laboratory Section with corporate and plant sections,
especially with the plant operational staff, is exenplary.

7.1. Organi zation and Functions

The Laboratory Section is part of the Technical Support Departnent and
has a well defined organizational structure. Various |evels of forenen,
techni cians and skilled workers are placed under the Laboratory Section head.

The Laboratory Section is responsible for the performance of chenica
and radi ochem cal surveillance of all plant circuits and of liquid and gaseous
ef fluents, the performance of environnental neasurenments, the nonitoring of
fuel integrity, and the operation and surveillance of the demnineralized water
pl ant.

Qualified nmenbers of the Laboratory Section are on call around the
clock to ensure short termavailability in case of any event.

Chemi stry surveillances are based on conprehensive chenical and
radi ochem cal national guidelines for the circuits and systenms of PWRS. They
are prepared on the basis of existing up-to-date know edge by the EDF
headquarters' Central Laboratories (GDL) and Industrial, Safety Departnent
(DSRE). Headquarters departnents provide expert advice for normal and abnorna
situations to the Laboratory Section of the plant. Considerable aid is also
given in the inprovenent of on-line nonitoring systens and the qualification
of | aboratory instrunentation

The nmenbers of the Laboratory Section were found to have an
appropriate education and were well trained and experienced. Periodic
refresher courses and job rotations ensure that all personnel are adequately
trained in the event that they are required to perform special duties when
on-call.

7.2. Chemical Treatnent, Material Concept, Activity Buildup and Corrosion

The chem cal treatnent of the circuits has changed over a period of
tinme to take into account new know edge concerning the design and the
materials present in the plant.
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The systems which are available for chemical treatnent of the prinmary
and secondary cool ant, such as purification systens and chem cal addition
equi pnent, are used in an exenplary manner.

Good Practice: Automatic injection of hydrazine into the secondary
cool ant controlled by on-line nonitoring ensures optiml conditioning
e.g. in cases of load follow ng operation

The plant uses a conprehensive system of on-line nonitors for
noni toring inportant chem cal paraneters in the primary circuit and secondary
circuit. Adm nistrative instructions for the operating staff ensure that
corrective neasures are performed in adequate tinme if linmiting values are
exceeded. Thus specifications for chem cal treatment are kept close to the
requi red val ues.

Limting val ues of chem cal paraneters are not marked on control room
recorders.

(1) Suggestion: Consideration should be given to marking limting val ues
of chemi cal paraneters on the scales of recorders in the control room

Primary cool ant chemi stry follows boron/lithium co-ordinated
chemi stry in strict accordance with the EDF guidelines to maintain a pH
val ue of 6.9 under operationing conditions. The activity in the primry
system has thus been kept approxi mately constant up to nowin Unit 1 but is
slightly decreasing in Unit 2. The activity levels are conparable with
those for plants of simlar design. The pH value is at the lower level to
nm nimze corrosion product transport and activity buil dup of radioactive
materials in the primary circuit.

(2) Suggesti on: Consi deration should be given to reviewing the Li/B co-
ordi nated specification together with GDL.

The levels of corrosion products and corrosive agents were found to be
low in the primary cool ant, thus showi ng the effectiveness of the carefully
performed chenical treatnent.

Precautions are taken to keep hydrogen in the appropriate range during
norrmal operation, shutdown and startup periods in order to protect steam
generator tubing from stress corrosion cracking

Secondary coolant chemstry had to be optimzed with the aim of
m ni m zi ng corrosion of copper alloys in condensers and preheaters, erosion
corrosi on of steam swept areas, and intergranular attack of |Inconel 600 of the
steam generator tubing. This is achieved by all volatile treatment with
nor phol i ne and hydrazine to naintain a pH value of 9.1 to 9.3 (at 25°C) in the
feedwater. The extraction areas of the condensers are retubed with stainless
steel and titaniumin order to prevent ammonia corrosion. Further inprovenents
were made by retubing areas affected by drop inpact erosion in the condensers
and retubing of a feedwater heater in Unit 1 with stainless steel tubes.

Chemical treatnment of the secondary cycle during plant operation is
performed closely followi ng the given specifications. Many precautions are
taken during outages to protect the conponents of the secondary cycle from
corrosion by carefully controlled dry and wet |ayup. Thus good results are
achieved in mnimzing corrosion in all parts of the circuit.

Optim zation of chemical treatment to minimze transport of corrosion
products to the steam generators could be further inproved by elimnating the
presence of copper alloys in the secondary circuit.

(3) Suggesti on: Consi deration should be given to developing a long term
programme for the replacenent of copper alloys in the secondary
circuit.
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7.3. Chemical Surveillance Programme and Procedures

Based on the Chenistry and Radi ochem stry Specifications prepared by
GDL and DSRE, detailed surveillance progranmes were established containing
paraneters, frequencies for analysis, and expected and limting values for
systens and circuits, and for normal and abnormal operation

The data bank used for trends and graphs of main chenical paraneters
by EDF/ GDL and for internal evaluation of analytical results is an excellent
tool for conparison with other plants and for the follow up of short and | ong
term chenical parameter transients during plant operation.

Procedures for the calibration of |aboratory equiprment and on-line
nonitors to evaluate chem cal and radi ochenical parameters are available in
an up-to-date format. The on-line nmonitors are regularly calibrated and
crosschecked by comparison with analytical results. The record keeping of
anal ytical results and calibrations in the |aboratories are perfornmed on a
regul ar basis.

Fuel integrity is controlled by on-line nonitoring of total activity
and by periodically perform ng nmeasurenents of fission product isotopes in the
primary cool ant during normal operation and during transients.

Defective fuel elenments are identified by sipping during unloading
The fission product release is then measured in a detailed sipping test.
Sipping test results are used to calculate the criteria for determ ning
whet her the defective fuel element can be rel oaded

7.4. (Operational History and Recording of Results

Responsi bilities for the preparation, maintenance, review and rel ease
by senior staff nenbers and distribution of reports are defined in
adm nistrative procedures. The content and distribution of relevant reports
were found to be adequate for the information of all persons concerned

The results of daily analytical work stored in the data bank are
avail abl e on term nals throughout the plant.

The Laboratory Section records the results of cheni cal and
radi ochemi cal surveillances in nmonthly, annual and outage reports and in
reports on radi oactive releases and fuel integrity. Special reports are issued
for abnormal situations and chemi stry related incidents.

Performance indicators are given for chemcal paranmeters  of
i mportance.

Information on incidents at other plants related to chemstry are
provi ded by EDF/ GM and are incorporated into the procedures of the |aboratory
handbook.

Internal reports on abnormal situations, such as steam generator tube
| eakage, condenser air in | eakage and abnormal values during unit startup, are
detail ed and used for appropriate experience feedback

7.5. Laboratories, Equipnment and | nstrunents

A hot Ilaboratory in the controlled area, a cold l|aboratory and a
counting roomare available in a centralized area in the plant. The sanpling
room for nuclear circuits and systens is adjacent to the hot |aboratory.
Li quid and gaseous sanples are taken in gl ove boxes or ventilation hoods to
prevent the spread of contam nation. The general |aboratory equipnent is up
to date.

Laboratories for the low level monitoring of liquid and gaseous
effluents and of environnental sanples are available in the administration
bui | di ng.
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Mai nt enance and calibration of the instruments are carried out and
controlled in an exenplary manner utilizing conprehensive instructions.

The | aboratories are kept in very clean conditions by the chem stry
staff thus providing precise |ow | evel neasurenents.

Eye wash stations, showers, fire extinguishers protective clothing
and safety instructions are available at suitable |ocations and neet normal
saf ety standards.

The counting room is outside the controlled area. There is a door
between the hot and cold |aboratories which, bypassing the radiation the
radi ation nmonitors, is only closed by a special key kept in the foreman's
desk.

(D Reconmendati on: Conpl ementary neasures should be taken to prevent the
unaut hori zed use of the door between the hot and cold |aboratories.
This should be done to prevent the Potential spread of contam nation
and unaut hori zed transport of radioactive nmaterials outside the hot
| aboratory.

A Post accident sanpling system (PASS) has been devel oped by GDL and DSRE
to take sanples from the coolant circuits and containnent atnosphere.
Backfitting of on-site equi pnent such as sanpling |ines and shiel ded sanpling
systems with glove boxes is nearly conpleted. Devices for handling and
dilution of sanples are partly available and will be conpleted in the near
future. The dilution of highly radi oactive sanples poses a risk of both dose
and cont am nati on.

(2) Suggesti on: Consi deration should be given to use training exercises
to inprove the handling procedures with the PASS in order to mnimze
personnel exposure and contani nati on.

7.6. Quality Control O Operational Chemicals

There are detailed specifications available for the purity of
operational chem cals and other Products used in the primary circuit and in
the controlled area. Sone of the delivered chemicals and i on exchange resins
are certified and quality checks are perforned on acids and bases.

A QA procedure devel oped by corporate authorities to ensure that only
qualified and certified chemicals are used will be applied in the near future.

Concentrated hydrazine solution is stored in the turbine hall and
filled from open contai ners.

(D) Suggestion: Consideration should be given to inproving the industrial
safety practices for the storage and handling of concentrated
hydr azi ne sol utions.

The armount of inflammable chemicals in the |aboratory exceeds the
demands of normal use. The storage of the chemicals does not neet the
requi renents.

(2) Suggesti on: Consi deration should be given to inproving the safe
storage of hazardous and inflamable chenmicals and |abelling of
chemcals and storage areas to acceptable industrial safety
st andards.

7.7. Radi ochem cal Measurenments in Environnental Sanples

Environnental sanples are taken and neasurenents are perforned
according to a programme prepared by SCPRI. The procedures for sanpling,
neasurenents O beta activity and tritium in the sanples, instrunment
calibration, and reporting are available and strictly follow the SCPRI
gui delines. Sampling and neasurenents are perforned by skilled staff.
Equi pnment and i nstrunentation are well nmintained.
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The results of environmental nmeasurenments are trended and reported
periodically, e.g. in nonthly and annual reports, and used for public
i nf ormati on.
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8. EMERGENCY PLANNI NG AND PREPAREDNESS

The overall good quality of the energency preparedness, plans,
equi prent and procedures of Fessenhei m nucl ear power plant is derived in part
fromsharing a cormon approach with other nuclear power plants of Electricité
de Prance (EDF). This comon approach has also benefited the off-site
organi zations of EDF, the Nuclear Installations Safety Authority and the
Institute for Nuclear Protection and Safety. They have been able to
concentrate their resources by not having to deal with nmany different
approaches by different nuclear power plants to energency preparedness. The
i nherent hazard of a common nethod, of being subject to common node failure
has been addressed by the provision of diversity and redundancy in equi pnent
and procedures.

The nmany good features seen during the mnission give considerable
confi dence that Fessenhei m nucl ear power plant has the capability to respond
to a wide range of accidents and cope with those beyond what is foreseen as
possi bl e. Many of the recomendati ons and suggestions made in this section are
based on different experiences in energency planning and preparedness. They
do not inply fundanental weaknesses in the existing energency plans; rather
they suggest that sone aspects could be enhanced as a result of experience in
ot her countries.

The principal reconmendations relate to the enhancenent of training
and exercising, notably in exercising with [ocal off-site organizations. In
addition, a reconmendation is made about the potential problems of the nedia
comi ng into contact with the nucl ear power plant staff.

8.1. Enmergency Planning and Preparedness Organization (Site/Utility)

A common approach to emergency planning has been adopted by EDF for
its NPPs. EDF has a corporate organi zati on which provi des gui dance on energency
planning and they have produced a "nobdel" on-site energency plan as
a guide for each NPP. Fessenhei m NPP has used this npdel to produce an on-site
I nternal Emergency Plan (PUl).

At Fessenheim NPP, the responsibility for energency preparedness is
pl aced with the Deputy Pl ant Manager. The Deputy Pl ant Manager is supported
by one managenent Consultant whose duties are solely concerned with the
i nternal energency plan and fire protection. Responsibility for the provision
of services identified within the PU rests within the 12 departnments of the
Fessenhei m NPP or gani zati on

The adequacy of a revision to the PU is subject to on-site assessnent
based upon the NPPs Quality Assurance (QA) procedures. Copies of the revised
PU are supplied to the EDF corporate organization although they do not have
any review function. A copy of the revision is submtted to the Nuclear
Installations Safety Authority (DSIN), but it is not approved by them (DSIN
did approve the original version of the PU prior to |oading the core, but
even if it does not approve formally any revision, DSIN fornulates
observations when necessary.) DSIN has carried out an assessnent of EDF s
nodel PU and the results of this assessment were discussed with EDF corporate
staff and representatives of some NPPs, but not Fessenhei m NPP. EDF produced
a schedule for the inplenentation of the nodel PU by all NPPs which was
agreed to by DSIN. DSIN then monitored the inplenentation of the nodel PU
by all NPPs through its inspection procedures. The QA procedures require the
PU to be reviewed every 2 years. There is no formal system for off-site
organi zations to participate in the review process of the PUI
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There is a good relationship with the local off-site organizations.
Copies of the PU and the energency plan of the local off-site organization
have been exchanged. The relationship involves both Fessenheim NPP
contributing towards the provision of equipnment for off-site organizations
and nmeki ng use of off-site facilities for training.

(1) Suggestion: Consideration should be given to formalizing a systemto
ensure that all relevant off-site organizations, including those in
the EDF corporate organization, have the opportunity to conmrent on any
revision to the PU before it is inplenented.

The organi zational structure of the PU is based upon a Mnagenent
Control Centre (PCD) team which co-ordinates the response of four on-site
control centres. The PCD team is responsible for executive decision making
and provides the primary comunication link to other off-site orgnaizations.
The Local Control Centre (PCL) team is responsible for wundertaking
operational procedures to bring the NPP to a safe state. The Logistics
Control Centre (PCM teamis responsible for caring for persons on the site
who are not involved in the response to the enmergency and for the provision
of additional support to those responding to the energency. The Health
Physics Control Centre (PCC) team is responsible for estimating the
consequences off the site. The Local Energency Team (ELC) is responsible for
evaluating the nature of the emergency in conjunction with off-site
organi zati ons, and nmkes suggestions for enhancing the response to bring the
NPP to a safe state.

The on-site response to an energency at any of EDF's NPPs is supported
by EDF's corporate staff. In addition, other NPPs of EDF supply additiona
resources to the NPP at which the energency is located. The fact that the
maj or part of the off-site response refers to a national frame constrains the
on-site structure to the national approach

8.2. Emergency Plans (Site/Uility)

The PU is organized in two parts. The first part is divided into eight
chapters. The chapters follow the ''nodel'' PU but also have three
additional chapters and an additional section to one of the other chapters.

The first chapter provides a description of the on-site emergency
response organi zation.

The second chapter is subdivided into six sections. Each section
covers the teans' functions, |ocation, personnel structure and the detailed
checklists and forns for use by team nenbers

The subsequent chapters cover supporting material for the energency
pl an, includi ng planni ng basis, naintenance arrangenents, additional resources
and docunentation control

The second part of the PU consists of one chapter and covers genera
instructions to persons who do not have energency response duties.

Various design basis accidents have been identified, together with
three extrenme, beyond design basis accident scenarios. The planning basis for
off-site responses is based upon a beyond design basis accident scenario,
called S3. The S3 scenario assunes core neltdown wth pressure vesse
rupture. The resultant pressure rise within the contai nnent building requires
the depressurization of the building via sand filters to the atnosphere one
day at the earliest after the start of the energency. There are three cl asses
of energencies: (1) where there is no radiological consequence but a
conventional accident has occurred, (2) a radiol ogi cal consequence confined to
the site and (3) a accident with off-site consequences. The PU and EDF s
corporate energency plan cover the response to each |evel of energency.
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However the PU does not provide for a system of consultation with
off-site organizations before termnating a state of energency. There is
value in having an agreed system of consultation before termnating an
energency. This should ensure that all aspects of the response to the
energency, both on and off the site, have been considered

(1) Suggesti on: Consi deration should be given to providing for a system
of consultation with Off-site organizations before ternmnating a state
of emergency. Such a system should not necessarily require al
organi zations to ternminate at the same tine.

8.3. Emergency Procedures (Site/Utility)

There are a wide range of procedures covering all aspects of the
energency response. Procedures exist for staff on the site who have
specified roles in the PUI

Dependi ng upon the level of the enmergency, nost if not all persons
within the system receive the alert by an automatic call system Those on
call cone to the site and take up their specified positions. Up to 190 ot her
staff who have also received the alert are required to come to the NPP
entrance. They are thus available for additional tasks which nay be
identified by the on-site teans. Due to an extension of the reception
building the Plant staff is tenporarily assenbling at the Centre for Public
Information, which is also used to receive the media in the event of an
acci dent .

(1) Suggesti on: Until the reception building is extended, alerted staff
shoul d be quickly processed and, if necessary, transferred to another
| ocation so as to minimze the Potential for interaction between staff
and nedi a.

8.4. Enmergency Response Facilities, Equipnent and Resources (Site/Uility)

All PCs were found well set up and ready for operation. The on-site
energency response centres, called commnd posts (PC), are located in the
security building (BDS) and at the control room A centre is provided at
Fessenheim known as the retreat house, for the nonitoring of all Persons who
may be evacuated fromon-site.

Good practice: The retreat house is well equipped to cope with the
total on-site Population. It provides nonitoring and decontam nation
facilities and is equipped with considerable stocks of clothes to
replace any found to be contam nat ed.

A substantial range of equipnent and resources were found to be
dedi cated for use in an energency. O sone note was the tel ephone system
whi ch made use of five different conmunications networks and provided for
switching tel ephones between each network

There are only four on-site fixed radiol ogical nonitoring points and
three French Of-site radiological nonitoring points. There is also one
German off-site radiological nonitoring point; but this does not
automatically feed data to Fessenheim NPP. There are al so a nunber of German
based nonitoring points controlled by the German authorities. Fessenhei m NPP
al so has two new dedi cated radi ol ogi cal nonitoring vehicles.

The use of these nonitoring resources to provide information on the
consequences of the release is secondary to that derived from an assessnent
of the source term (See also Section 8.7.) There are no derived intervention
| evel s for nenbers of the public in either the PU or the off-site
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authorities enmergency plan (the PPl) . This reflects the approach of EDF which
is accepted by SCPRI and DSIN. Enphasis has been given in training and
provi ded in docunentation of the value of the inplenentation of precautionary
counterneasures when one or nore of the three containment barriers is
bel i eved to have been breached

(1) Suggesti on: Consi deration should be given to inproving the systens
for using the nmonitoring data in decision making procedures on
off-site counter neasures, such as providing derived intervention
| evel s.

Good practice: The radiological nmonitoring vehicles are equipped with a
sanpling device which can be separated from the vehicle. The
sanpling device is programemable and records the variation in dose
rate over the sanpling period. The sanpling device also takes two air
and rain sanples. The second air sanple is only obtained if the air
concentration exceeds a preset value. The vehicles can downl oad the
information into an on-board conputer, which can al so process the data
and display the results of the on-board gamma spectroneter.

8.5. Of-Site Energency Planning and Preparedness organi zation

The local off-site organization is organized under the Prefect of
the Departenent within which the NPP is |ocated. The off-site
Aut horities' Enmergency Plan (PPl) is based upon a nodel plan provided by
the central governnent.

The Prefect directs the off-site response. The Prefect has a fixed
control centre (PC fixe) from which the off-site response is managed. Loca
representatives fromthe relevant government mnistries attend the PC fixe
together with other interested bodies such as that controlling the navigation
along the Rhine. In addition, representatives from DSIN, |PSN and SCPRI
attend the PC fixe to provide technical and radiological advice. The
decisions of the PC fixe are inplenmented by an Operational Control Centre
(PCO) .

Co- ordi nation of central gover nirent is provi ded by t he
Intermnisterial Conmittee for Nuclear Safety (ICNS). DSIN and SCPRI al so
brief central governnment via ICNS. By this route, the Mnistry of Foreign
Affairs obtains information to brief other countries to conply with its
i nternational agreenents.

Fessenheim NPP is situated on the French/German border and a
convention between the two countries on early notification of an accident has
existed from before the start of operation. Another agreenent also exists
between France and Switzerland. The Prefect is responsible for meking these
notifications and providi ng subsequent information

8.6. Of-Site Energency Plans

The PPl covers the Prefect's procedures and provides for the
integration of the enmergency plans of other off-site organizations. The
German authorities also have a simlar enmergency plan. DSIN has an energency
pl an, whilst IPSN has a range of docunentation covering their response

The planning basis of the Prefect and other off-site organizations is
identical to Fessenheim NPP's basis. The energency plans of the German
authorities are stated to be effectively identical to those of the Prefect.
The PPl is conprehensive and exists in two parts. The first part provides a
range of information and is witten wi thout sensitive informtion such as
conmuni cations details. It is available to nenbers of the public. The second
part contains additional detailed plans and conmuni cations infornation.

Both Germany and Switzerland have nutual assistance agreenents with
Prance which provide for the deploynment of resources in each other's country.
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Detailed procedures exist for the response of the Prefect's
organi zation. Procedures also exist for the control of access to the effected
area, warning the public, inplementation of counternmeasures, monitoring and
decontam nation and for the housing of evacuees. The procedures for
nonitoring of foodstuffs is under review

8.8. Of-Site Energency Response Facilities, Equipment and Resources

The PC fixe and the PCO are dedicated facilities. DSIN and |IPSN al so
have dedicated facilities. Al have dedi cated conmunications facilities and
those of DSIN and I PSN al so have conputer |inks to Fessenhei m NPP.

The CM R has adequate equipnent for contam nation nonitoring and
decont ani nation of a nunber of persons and small areas. Additional equipnent
and resources would be brought in to the area for dealing with a | arge nunber
of potentially contam nated nenbers of the popul ation

| SPN has a large array of conputer based resources for predicting the
course of the energency and the radiol ogi cal consequence based upon a given
source term

SCPRI can provide a range of whole body nonitoring equi pnent wthin
24 hours. These are nounted in vehicles and also in a railway carriage
They have a total capacity to deal with over 5000 persons per day. This
equi pnent can also nmeasure the level of contam nation in sanples of food
wat er and other material s.

Good practice: The nobile whole body nonitoring equipnment of SCPRI
provi des for considerabl e reassurance to nenbers of the public and is
a significant asset in the follow up nonitoring canpaign

8.9. Traning, Drills and Exercises

The training of Fessenheim NPP staff is under revision. The systemis
not clear on prior qualifications and nandatory and reconmended initial
training requirements. More work has been done on retraining requirenents but
this exists in isolation frominitial training

(1) Reconmendat i on: The revision of enmergency preparedness training
should be continued, with particular attention to ensuring that an
integrated training programe is achieved which allows for the easy
nmonitoring of conpliance with the requirenents and uses existing training
procedures and systens.

An annual schedul e of exercises “required under the PU is produced.
This only covers drills of PCs, nobilization exercises, and technica
exercises. Neither the PU nor the schedule covers drills of each function
which would be required in the event of an energency. Oher information
i ndicates that a range of such drills, for exanple fire-fighting and use of
the radi ol ogical nonitoring vehicle, do or will occur under the authority of
the rel evant departnent head

Each operational shift teamtakes part in a drill during their annua
training on the Bugey sinulator. This drill reflects nost of the control room
tasks but does not incorporate the roles of PCL1, PCL2 and PCL3

Each PCis only required to be drilled once per year. The objective of
the drill is to ensure that persons are famliar with roles within the PC
The schedule identifies that only two operational shift teams wll be
drilled. The schedul e does not show that all staff involved in other roles
will be drilled on an annual basis
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Two nobilization exercises of the PCs are scheduled to take place
during the year though the requirenent is for only one such exercise. Their
objective is only to denpbnstrate the assenbly of staff and that the PCis in
full working order. A nobilization exercise is also scheduled to denbnstrate
the effectiveness of the assenbly procedures for all persons on the site who
do not have duties in responding to the energency.

Two technical exercises are scheduled to be carried out during the
year, though only one is required. Their objective is to put the PCs into
realistic situations so as to ensure that the systens function correctly.

Once every two years, Fessenhei m NPP exercises in conjunction with the
EDF national crisis team and part of the EDF headquarters PCD. However, the
corporate organi zation exerci ses seven or eight tinmes per year with a range
of EDF NPPs. It is estimated that once every ten years, Fessenheim NPP will
exercise with both EDF corporate, DSIN and the Prefect (DSIN and EDF exercise
twice per year with a NPP and its associ ated Prefect).

Once every three years, there is a national exercise involving a NPP
EDF corporate, DSIN, a Prefect, SCPRI and |ICNS

There has not been an exerci se between the Prefect and Fessenhei m NPP
since 1984. There are two exercises with local off-site organizations every
two years. One is with the Energency Medi cal Assistance departnment (SAMJ) and
the other is with the off-site fire brigade (CSP)

The schedul e does not reflect the whole range of drills and exercises
whi ch take place. Neither does it denpbnstrate that all persons who have rol es
in responding to an enmergency are drilled or exercised. The frequency of
on-site exercises is only acceptable if the sinmulation of the work [ oads
from non-participating PCs and other teanms is adequate. The exanples
consi dered (radiological nmonitoring vehicle to PCC, PCD to Prefect, ELC to
EDF national crisis team and DSIN crisis tean) do not suggest that the
simulation is acceptable. The frequency of exercises with SAMJ and CSP do not
match those of many other countries. As an exanple, in the United Kingdom
the fire and anbulance services participate in one full scale on-site
enmer gency exercise per year

(2) Reconmendat i on: The exercise schedule should be revised to show al
drills and exercises and also cover future years to show the
i nvol venent in exercises with other organi zations.

(3) Reconmendat i on: Negotiations with the Prefect should be undertaken
so as to obtain an exercise progranme which will provide sufficient
experience of the likely demands which the Prefect's energency

organi zation will nake on Fessenhei m NPP.

(4) Reconmendat i on: Negotiations with SAMJ and CSP shoul d be undertaken
So as to obtain a nore frequent exercise programe.

(5) Suggestion: Consideration should be given to inproving the sinulation
of workl oads on PCs which would arise from non-participating PCs or
t eans.

The site procedures call for a report on each use of an emergency plan
procedure, both for real and in exercises. The Managenent Consultant with
responsibility for Enmergency Preparedness has the duty to nonitor the
i mpl ementation of recomendati ons included in these reports.

8.10. Liaison with Public and Medi a

EDF procedures for liaison with the nmedia in an enmergency use on-cal
staff, both from Fessenhei m NPP and the corporate organi zation, who normal |y
deal with the nmedia.
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A procedure provides for the distribution of a leaflet to the
Popul ation within an area in Prance up to approximately 12 km from Fessenhei m
NPP once every four years. The leaflet covers not only advice to the public
but also advice to farmers. Local nedical doctors have also received a

panphl et .

The frequency of distribution of the leaflet to the |ocal population
does not reflect that adopted by operators in other countries and could | eave
persons new to the locality uninformed for several years. The frequencies
in other countries vary, the nost frequent known being every six nonths. A
common frequency is every year

(1) Suggestion: Consideration should be given to increasing the frequency of
distribution of the leaflet to the local popul ation

Procedures exist within the PU and PPl for dealing with nedia which
include the prior clearance of press releases. A Center for Public
Information is used to receive the nmedia in the event of an accident. The
center does have a useful range of displays and exhibits which are of val ue
in briefing the nedia. Two other nmedia briefing centers are available at the
PC fi xe and EDF corporate nmanagenent.
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