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PREAMBLE

This report presents the results of the IAEA Operationd Safety Review Team (OSART)
review of Flamanville nucdlear power plant, in the Manche Département in France. It includes
recommendations for improvements affecting operationd safety for condderation by the responsible
French authorities and identifies good practices for consderation by other nuclear power plants.
The findings of the 1AEA's OSART Follow-up Vist, which took place from 3 to 7 June 1996,
have been incorporated into the report. The purpose of the Follow-up Vist was to determine the
status of al proposas for improvement, to comment on the appropriateness of the actions taken and
make judgements on the degree of progress. The origina report of the January-February 1995
mission has been revised to include the results of June 1996 Follow-up Vist.

Didribution of this OSART report is at the discretion of the Government of France and until
it is deredtricted the IAEA will make the report available to third parties only with the express
permission of the Government of France. Any use of or reference to this report that may be made
by the competent French organizations is solely their repongibility.
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FOREWORD
by the

Director Gener al

The IAEA Operationa Safety Review Team (OSART) programme assists Member States
to enhance safe operation of nuclear power plants. Although good design, manufacture and
congtruction are prerequisites, safety aso depends on the ability of operating personnel and their
conscientiousness in discharging their respongbilities. Through the OSART programme, the IAEA
facilitates the exchange of knowledge and experience between team members who are drawn from
different Member States, and plant personnd. It is intended that such advice and assstance should
be used to enhance nuclear safety in al countries that operate nuclear power plants.

An OSART mission, caried out only a the request of the rdevant Member State, is
directed towards a review of items essentia to operationd safety. The misson can be talored to
the particular needs of a plant. A full scope review would cover eight operationad aress.
management, organization and adminidration; training and qudification; operaions, mantenance;
technica support; radiation protection; chemistry; and emergency planning and preparedness.
Depending on individud needs, the OSART review can be directed to a few areas of gpecid
interest or cover the full range of review topics.

Essentia features of the work of the experts and their plant counterparts are the comparison
of a plant's operational practices with best internationd practices and the joint search for ways in
which operationa safety can be enhanced. The IAEA Safety Series documents, including the
Nuclear Safety Standards (NUSS) programme and the Basic Safety Standards for Radiation
Protection, and the expertise of the OSART team members form the bases for the evauation. The
OSART methods involve not only the examination of documents and the interviewing of saff but
dso reviewing the quality of performance. It
IS recognized that different gpproaches ae avalable to an operaing organization for
achieving its safety objectives. Proposds for further enhancement of operationa safety may reflect
good practices observed at other nuclear power plants.

An important aspect of the OSART review is the identification of aress that should
be improved and the formulation of corresponding proposas. In developing its view, the OSART
team discusses its findings with the operating organization and condders additional comments made
by plant counterparts. Implementation of any recommendations or suggestions, after consderation
by the operating organization and adaptation to particular conditions, is entirely discretionary.
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An OSART mission is not a regulaory inspection to determine compliance with nationd
safety requirements nor is it a subdtitute for an exhaugtive assessment of a plant's overdl safety
gatus, a requirement normally placed on the respective power plant or utility by the regulatory body.
Each review garts with the expectation that the plant meets the safety requirements of the country
concerned. An OSART misson atempts neither to evauate the overal safety of the plant nor to
rank its safety performance againg that of other plants reviewed. The review represents a 'sngpshot
intime; a any time after the completion of the mission care must be exercised when considering the
conclusons drawn since programmes a nuclear power plants are congtantly evolving and being
enhanced. To infer judgements that were not intended would be a misinterpretation of this report.

The report that follows presents the conclusions of the OSART review, including good
practices, good performances and proposals for enhanced operationa safety, for consderation by
the Member State and its competent authorities and the results of the Follow-up Visit, that was
requested by the competent French authority to check the datus of implementation of
the OSART team's recommendations and suggestions. The text in normd type relates to the OSA-
RT mission of February 1995 and the text in italics relates to the Follow-up Vist of June 1996.
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INTRODUCTION

At the request of the Government of France, an IAEA Operationa Safety Review
Team (OSART) of experts visited the Flamanville nuclear power plant in Manche Département
from 30 January to 17 February 1995. The purpose wasto review operating practices and to
exchange technica experience and knowledge between the experts and
power plant counterparts on how the god of excellence in operational safety could be
further pursued. The Flamanville OSART review was the seventh misson to France.

The team (Annex 1) was composed of experts from Mexico, the Slovak Republic, Sweden,
Switzerland, the United Kingdom and the United States of Americaand IAEA
gaff members with scientific visitors (observers) from Bulgaria and the Czech Republic.

Before vidting the power plant, the team studied relevant information, made
avallable to them, to familiarize themsa ves with the power station's main features,
important programmes and procedures, and the operating record of recent years. At Flamanville
nuclear power plant, the team, using techniques derived from their collective nuclear experience of
over 250 years, reviewed documentation on the power plant's operational safety indicators,
examined applicable procedures and instructions, observed work being carried out and held
extengve discussions with power plant personnel. Throughout the period of review, there was an
open exchange of experience and opinions between the power plant personnel and the OSART
experts.

At the request of the Government of France, the |AEA carried out a follow-up to
the Flamanville OSART mission from 3 to 7 June 1996. The team comprised three |AEA
staff members, all of whom were members of the original OSART team. The pur pose of
the visit was to discuss the actions taken in response to the findings of the OSART mission
conducted from 30 January to 17 February 1995.

During the five day visit, team members met with senior managers of Flamanville
nuclear power. plant and their staff to assess the effectiveness of the power plant's
response to each recommendation and suggestion given in official report of the
Flamanville OSART mission (IAEA-NENSOSART/95/78). The team made technical
comments supplemented by a broad categorization indicating whether an issue could be
regarded as 'resolved', whether 'satisfactory progress' or 'insufficient progress had been
made in resolving an issue or whether a proposal should be withdrawn.

The results of the follow-up visit are summarized at the beginning of each of the
sections and detailed comments can be found for each finding in the pages that follow
thereafter. Theresults are presented quantitatively in Table 1.
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Plant description

Hamanville nuclear power plant conssts of identica pressurized water reactor
units rated at 1345 MW net dectrical output. The two units, designed by Electricité de France with
Framatome nuclear steam supply system idands, entered commercid
operation in December 1986 and March 1987 respectively. The plant islocated 25 km
from Cherbourg, 90 km from Caen and 340 km from Pearis.

Each reactor core conssts of 193 fuel assemblies, each having 264 fue rodsin a
17 x 17 square array. Therdoad fud is 3. 1 % enriched UO, with atotd UO, weight of 117.8
tons and a thermal output of 4117 MW. Reactor power control is performed by
grey control rod banks that minimize axid power distortion and permit operation in the
load following mode. The primary coolant system consists of four cooling loops, each having a
steam generator and acirculation pump.

Safety systems to cope with design basis accidents include the protection systems,
emergency power supply, emergency core cooling systems and containment systems. The
protection systemsiinitiate a reactor trip or actuate other safety functions whenever the
limits of the safe operating range are approached. The emergency power supply system comprises
two diesd generators. The emergency core cooling system consgts of four
hydro-accumulators and two separate subsystems for safety injection and coolant recirculation. The
subsystems are physicaly separated, in different zones of the plant, and with separate el ectric power
supplies, ventilation and cooling systems.

The reactor containment is composed of an inner prestressed concrete shell
meeting high leaktightness requirements, and an outer reinforced concrete shell to resst externd
impacts. The space between the shdllsis maintained dightly below ambient pressure. The
containment could be cooled during accidents with atwo-train spray
system, and isfitted with afiltered venting system to enable mitigation of severe accident
CONSequUENCes.

Steam is supplied from the steam generators to the 1500 rpm turbines. Steam from the
turbinesis condensed in the main condenser. The condenser is cooled by seawater drawn by two
circulation pumps.

Main conclusions

The overdl results of the OSART mission show that the Hamanville management team is
committed to high standards of safety and performance at the nuclear power plant. The OSART
team found a number of commendable areas of performance, for example:

adedicated, motivated staff with strong team spirit who carry out their dutiesin a
professond manner;
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an emphasis on the communication and achievement of plant safety gods and objectives
through the effective use of management contracts and performance indicators,

sound direction from the corporate organization in the form of strategies, policies
and objectives and the use of extensive high quaity support from corporate
technical departments;

successful programmes that have brought radiation doses, radioactive releases and volumes
of waste wdl within internationa norms;

the use of andysis techniques for operations and maintenance activities to identify and then
sectively reduce to aminimum therisks of falluresin equipment and in human performance

effective cooperation between the three nuclear facilitiesin the Cherbourg area that has
resulted in the adoption of a common radiation protection training programme
for contractors for Flamanville, COGEMA and the nava shipyard (DCN).

The OSART team came with the purpose of identifying opportunities for
improvement. The proposas are primarily intended to encourage the plant management
and staff to consider ways to enhance existing programmes and make good performance more
sugtainable. Proposds for improvement include the following:

A regular programme of ‘walk through' ingpections of plant areas by managers
should be established as a means of promoting quality and safety and
demondrating their commitment to high sandards.

Adminigrative control of temporary modifications to the plant should be strengthened.
Permanent modifications affecting reactor performance should be carried out promptly.

Approva of new and amended rules covering surveillance tests requirements
should be expedited.

The technica bases behind corporate policies and procedures, together with a

greater awareness of international good practices, should be communicated to

gaff. Thisshould be directed towards stimulating more technica crestivity and initiative as
well as a questioning gpproach in staff, thereby enhancing the decision making process.

The importance of nuclear safety has been communicated to the staff but the management
team needs to continue its active promotion of safety culture. This could be achieved. for example,
by dearly communication to Saff the reasons for conservative
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management decisions concerning nuclear safety and reinforcing safety culture expectations by direct
contact with employees.

A strong commitment to nuclear safety exigts a Hamanville. Implementation of
the OSART proposas should result in improvements in awide range of the plant's programmes and
should contribute to the continued safe operation of the plant.

The follow-up team found that good progress had been made in addressing and
resolving the findings of the 1995 Flamanville OSART mission. Almost half of the issues
are fully resolved and an equal number are progressing satisfactorily to completion.
Thereis, however, one issue whose progressisinsufficient. A redoubling of efforts and
some redirection of resources will be needed if all of the issues are to be fully resolved on
a reasonable timescale.

A characteristic of follow-up visits is that some issues are resolved only shortly
before the follow-up visit. Thiswas true of the Flamanville follow-up. It illustrates,
perhaps, one of the benefits of the follow-up, in that its timing provides a stimulus to
complete work that might otherwise drag on. Where the improvement was implemented
only a short time before the follow-up visit it has proved impossible to check the
effectiveness of the remedial measures. Greater efforts are required not only to complete
the outstanding actions but also to ensure that the effectiveness of the measures continue
to be monitored, assessed and corrective actions taken as necessary. At Flamanville,
there were also cases where the desired improvement was introduced by means that were
only provisional. In some cases, an internal memorandum was used to introduce the
change whilst awaiting the formal amendment and issuing of the appropriate procedure.
Given these circumstances the issues were not judged to be resolved but rather that
progress was satisfactory. However, no one can deny that improvements of a lasting
nature have been and will continue to be introduced as a result of Flamanville's response
to the OSART mission.

During the follow-up visit the | AEA team identified two issues whose satisfactory
resolution by Flamanville NPP could be of interest of other utilities and plants. These
were:

Plant-wide participation of staff in developing new strategies

- development of plant's five year strategy plan [in connection with
suggestion 1.2(3)]

- operations alarm strategy [in connection with suggestion 3.5(1)]

- field operators responsibilities [in connection with suggestion 3.5(2]

- training in infrequent operations [in connection with suggestion 2.3(1)]

The approach adopted by Flamanville has helped to engender a sense of ownership

of the new strategy or solution and has motivated staff to achieve the objectives

and goals.

Nens/osart/96/78/F
flamvill .fu/kwh/rdi
1996-07-08



5

Sgnificant improvements in international technical exchange [in connection with
suggestion 1. 2 (1)].

The Purpose of the OSART mission was to identify desirable improvementsin
operational nuclear safety, and thus assist in enhancing nuclear safety. Thelist of issues
identified by the OSART team was not exhaustive given the limited time in which it carried
out the review, but were those that were considered most useful to the Flamanville nuclear
power plant. The OSART team did not attempt to assess the overall level of operational
safety at the plant nor compare the plant's operational safety with other nuclear power
plants. The eventual resolution of all the issues from the OSART mission, though
significant, will be only a step towards the achievement of excellence. Attainment and
maintenance of the highest standards of safety and plant performance requires that all
personnel continually and actively seek and achieve improvement.
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1 MANAGEMENT, ORGANIZATION AND ADMINISTRATION

The nuclear organization of Electricité de France (EdF) is designed to capitaize on the
advantages of sandard plant designs while still giving power plant directors strong ownership and
accountability. The power plants are provided with extensive high quality EdF corporate support.
Recent corporate decentraization initiatives to provide power
plant directors with more autonomy have been effective.

Three year corporate strategic plans are developed and serve as abasis for three
year plant and corporate department plans. These plansinclude safety and quality
objectives. The three year Strategic plans are thorough and effective in setting and maintaining
priorities. Annua objectives support the three year dtrategies. The
objectives are formadized in Sgned management contracts a each management leve. The contracts
aong with amonthly performance indicator process and routine feedback
mestings are very effectivein achieving annua objectives.

The plant management organization is clearly described in plant documentation.
The management team is competent and well qualified. Management effectiveness could
be enhanced by an increased presencein the field.

Plant gaff is competent and morale appearsto be high. Technicd dtaff havea
high level of competence and professonalism. Consideration should be given to
improving the communication of technica principles and internationd good practice from EdF to
Hamanville NPP to simulate more credtivity, initiative and technica questioning gpproach in plant
geff.

The plant qudity plan is documented and is being effectively implemented. Safety engineers
aretypicaly very experienced. They perform daily plant safety checks, which
are independent and redundant from the shift manager's activities. Safety engineers dso
play akey rolein internd inspections and audits. It is suggested that aforma
departmentd sdlf-assessment system be implemented to enhance the quality programme.
The quaity manua and management manua are clearly written and provide the
framework for adminigtrative procedures. The documents that were reviewed were found
to be well written. The Government of France and EdF have a proactive programme of having an
OSART review of one of their NPPs each year. OSART recommendations and suggestions are
being effectively implemented at the inspected plants; the OSART team believes that other French
NPPs could benefit from an EdF programme to andyse and communicate to dl plants the generic
implications of OSART recommendations,
suggestions and good practices.

The nuclear safety policy for EdF nuclear power plantsis developed by the
corporate safety department and approved by corporate management. This policy
Includes objectives and principles to guarantee safe and efficient design, congtruction and
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operation of nuclear power plants. Hamanville has effectively implemented this safety policy and
Issued an excellent operational safety handbook to dl employees. The
continued promotion of the principles of astrong safety culture is encouraged.

The policy concerning acohol consumption a EdF nuclear power plant sites
should be progressively tightened. Although FHamanville has not experienced any
problems with employee drug abuse, EdF is encouraged to adopt aforma drug policy.

The interface between regulatory authorities and the Flamanville NPP management
iIsgood. Interactions appear to be frank, open and professona. Currently a number of surveillance
requirements have not been approved by the safety authority. Approva of
these requirements should be expedited.

Hamanville NPP has agood industrid safety policy. Tours of the plant indicated
the generd plant housekesping is very good. Fire fighting equipment isavallable and is
in good condition. The plant industrid safety accident rate isimproving and is better
than the average of EdF nuclear power plants. The plant has agood practice of holding routine
industrid safety meetings between management and dl employees. EdF provides Hamanville with
excdlent experience feedback manuas on industrid safety and radiation protection.

Sgnificant progress has been made in addressing the proposals for improvement
made by the OSART team in February 1995. Continued effort is required, however, to
complete the actions already planned so that the best results can be obtained.

The site initiatives for strengthening international technical exchange have involved
different hierarchial levels of the plant and have resulted in significant improvementsin
several activities. In particular, operational self-assessment pilot studies are being conducted
in the plant, that together with the normal quality assurance audit
arrangements, should provide the plant with a stronger quality programme.

The plant-wide participation of staff in developing the site's five year strategic plan
is commendable. Such involvement motivates staff to meet the objectives and requirements
of the plan. One of the actionsin the plan is the need for increased presence of managers
inthefield. Thisisan issue of the February 1995 OSART mission that up until now, has
had insufficient progress.

The site management was deeply involved in the corporate initiative to develop a plan
to prevent behavioural disordersin the work place, which was recently approved.
The site management is committed to take immediate action to introduce a local policy
that will include reference to drug and alcohol use.
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The number of surveillance requirements awaiting approval by the safety
authorities, DS N, decreased from one third at the time of the OSART mission to one fifth at
present. DSIN aimsto have all pending requirements approved by the end of 1996.

Flamanville has continued to promote the principles of safety culture among the
workforce. Training courses have been reinforced, new publications issued and well selected
wor | dwide safety culture examples have been discussed in the different
departments of the plant.

The corporate nuclear inspectorate has committed itself to be the co-ordinating
body of experience feedback related to OSART issues in French NPPs.

1.1  Corporate Organization and M anagement

The EdF organization is designed to optimize the advantage of standard plant
design while Hill retaining strong ownership and accountability by the power plant
directors. The power plants are provided with extensive high qudity support from the
central resources group. Recently, there has been a corporate change to alow for more
decentralized management of the individud power plants. Decentrdization gives more authority to
power plant management especidly in the area of organization and
management philosophy. Theintention is to foster respongbility, implement optima decisons and
adapt to specid dtuations.

The EdF and Hamanville management philosophy recognizes that a good nuclear power
plant must be aole to achieve the gods of high safety standards, high leve of production and cost
effectiveness smultaneoudy. The Hamanville managers clearly understand the importance of
nuclear safety within this philosophy and decisons made by them indicates that nuclear safety is
being given the gppropriate priority. Severd
examples of the good gpproach to safety on-site are included in this evaluation. In the operations
section, examples of good nuclear safety improvements include the new
technicd specifications with vita equipment unavailability decison trees, acomprehensve
programme for mid-loop operations, and the adminigtrative lockout system. The maintenance
section discusses the excellent risk andlyss performed before maintenance activities and the
thorough outage safety committee reviews. A good operating
experience feedback review programme is discussed in the technicd support section. Managers
aso agreethat it is very important that every NPP employee understands the importance of nuclear
safety and its rdationship to the gods of safety, production and
cos. The Flamanville management is encouraged to continue the active promotion of a strong
nuclear safety culture, communicate clear examples of conservative management decisons
concerning nuclear safety to employees, and reinforce safety expectations
through direct contact with employees.
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Three year corporate strategic plans are developed and serve as the basis for three year
plant and corporate department plans. These plans include safety and qudity objectives. The three
year drategic plans are very thorough and are effective in setting and maintaining priorities.
Currently, these plans are produced every three years. A rolling three year plan could enhance the
current sysem. Therolling three year plan would aways include the current year and two future
years and should provide added advantages to the present three year strategy.

Objectives supporting these strategic plans are devel oped for the power plants and
the corporate departments. The plans and objectives are documented in comprehensive formal
contracts which are sgned by plant directors and corporate department managers.

In parale with the development of the plant contract, supplemented contracts are
developed and signed by the plant departments and sections. Objective implementation Satusis
tracked by performance indicators which are updated monthly, and by forma reviews which take
place three times ayear. The contracts and subsequent follow-up on results provides for clear
accountability.

@ Good performance: The use of forma management contracts and performance indicators
and reviews of results are an excdlent way to implement safety and
qudity throughout the organization. The management contracts are integrated and well
structured such that the contract at each management level supports the next higher level.
These plans serve as the basis for dlocation of financia and human resources a both the
corporate and plant level. The contracts provide clear communication of corporate and
plant godsto dl management levels of the organization. The management contracts dong
with monthly performance
indicators and routine feedback meetings provide an effective way to motivate employeesto
improve performance and if necessary to take timely corrective
action. Thistype of management contract and performance indicator system was previoudy
identified as a good practice at Cattenom NPP.

The recently implemented operating experience system within EdF is based on
sound principles and continued implementation should enhance the safety and riability of EdF
plants. Management should ensure that the programme is implemented as planned especidly with
regard to training, corrective action tracking and effectiveness reviews.

Level 1 probabiligtic safety assessments have been completed for the generic 1300 MW
and 900 MW units. Theresults of the probabilistic safety assessments are utilized
by the corporate departments to evaluate modifications, operating techniques and maintenance
programmes.

Flamanville does nat have awritten policy for maintaining a drug-free
environment. Flamanville has awritten policy which forbids any person working on-ste
from digtributing or consuming, alcohol a the work place. However, consumption of
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limited quantities of low acohol content drinks such as wine, beer and cider is permitted during
medls. Alcohol can only be brought on-site by the canteen manager. Aninformd progranmeis
used by supervisors to detect and investigate changesin employee

behaviour. To ensure nuclear power plant safety, employees must be dert at the work

place. The undetected abuse of drugs or acohol by employees could lead to significant problemsin
the areas of nuclear safety, indudtrid safety and work quality.

D Suggestion: Condderation should be given to establishing aforma corporate
policy reating to drug use. Consideration should aso be given to progressively tightening
the dcohal palicy. Thispolicy might include the formdization of the existing behaviour
observation programme and the training of managers and supervisors to recognize the
symptoms of employee drug or alcohol reated
problems, or it could result in the development of anew forma programme. The result of
such actions would help ensure thet al employees arefit for duty.

Plant response: (June 1996) The national 'think tank' dealing with the causes of
‘uncontrolled individual behaviour' has rapidly developed towards the prevention of
behavioural disordersin the workplace. This shows a clear determination to give priority
to a humanistic approach which would involve taking a greater interest in these disorders,
regardless of their cause, rather than dealing with the manifestation of the problem as
such. Thisallows us to scan the full spectrum, beyond the mere causes, however
important they may be, related to alcohol and drug addiction. Emphasis has clearly been
placed on prevention, within the daily work routine of EJF employees and as part of work
organization.

This national group, headed by the Flamanville plant director, comprised all types of unit
management and cor porate skills: management, human and social resources, occupational
psychology and occupational medicine.

This group has submitted its recommendations to the EdF directorate for NPPs and
occupational medicine general services. The NPP directorate has, in turn, submitted

these recommendations in the form of a working document for enhancement by the various
departments. This process was also designed to assess the practicalities of these
recommendations.

Finalized at the end of 1995, validated by the EDF NPP management committee on 22
January 1996, this feedback will be used to formulate a summary and pedagogical
document to be distributed to the various departments for approval and implementation.
Dueto its entirely humanistic nature a coherent grasp of this approach by all staff
members and doctors in particular must be established before it can be implemented.

For Flamanville, the establishment in the autumn of 1995 of an authority encompassing
management, the human resour ces team and occupational medicine, will be effective by,
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the end of 1996, endowed with the mission of enforcing the implementation of these
recommendations.

They are to be implemented gradually, starting at the end of 1996 as part of site project
implementation.

As for alcohol abuse, a (re-)awareness meeting between supervisory and occupational
medicine personnel was held in January 1996.

Close regulatory medical monitoring of employees and associated testing provide, here as
in other departments, a precise knowledge about the employees' state of health, in a
country where the consumption of alcohol is a cultural phenomena, whereas the use of
drugsis seldom, if ever, associated with our region. Asfar asalcohol consumption on our
plant is concer ned:

the enforcement of Instruction 29 and itsincorporation into internal regulationsin
accordance with Labour Law (limiting alcohol consumption - wine= 25 cl or
beer=33 cl, exclusively during breaks and in recreational areas, forbidding the
presence and consumption of alcohol in the work place and on the site in general),
have considerably reduced al cohol-related problems among the staff: one of the
two doctors monitoring half of the plant staff (300 employees) has only one
problematic case, which is currently improving, while there were more than ten a
few years ago.

|AEA comment on status: (June 1996) The report of the national working group, headed
by the Flamanville plant director, has discussed the causes of 'uncontrolled individual
behaviour'. Thisreport includes how best to identify signs of personality and behavioural
anomalies that might give early warning of alcohol or drug dependence. Thisreport has
recently been approved. The measures that derive from this national working group study
go beyond the mere causes of alcohol and drug addiction. The site management intends

to develop and introduce a comprehensive local policy for maintaining a drug-free
environment. Occupational medicine measures currently in force at the plant site may be
able to detect chronic abuse of alcohol and/or drugs. A counselling group (plant
management, human resour ces department and medical service representatives) trained to
assist, confidentially, any staff member in need of support due to any abnormal behaviour
met twicein 1995. In the beginning of 1996 a training programme for all site supervisors
was carried out, which includes discussion of how to recognize uncontrolled individual
behaviour and how best to deal with such individuals. The reduced number of detected
cases of alcohol dependence and no record of drug abuse at Flamanville NPP diminishes
the possible impact that the lack of a comprehensive local policy.

Conclusion: Satisfactory progress to date.
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1.2  Plant Organization and Management

The Hamanville nuclear power plant has two 1300 MW nuclear units. The respongibility for
the safety and operation of the plant is assigned to the Plant Director.
The NPP senior managers are respongible for ensuring that the mission of Hamanville isfulfilled.
The senior management or level 1 management congsts of seven individuas,
the plant director, the deputy director and five advisers. The advisers are given responsibilities by
the plant director. The advisers do not have resources assigned to
them. The plant resources are assigned to eight department managers, who report to the
plant director and deputy plant director. The department managers and engineers make
up level 2 management. The management team meets once a month under the
chairmanship of the plant director. The management team congsts of the plant director, deputy
director, advisers, department managers and the internd auditor. The
management organization is clearly described in plant documentation. Organization respongibilities
are specified in job descriptions and by management contracts. The management team is competent
and well qudlified.

Topicd committees are established on-ste to avoid compartmentaization and to
meet objectives common to severd departments. There are eight topical committees including: the
plant operating review committee; the safety technicd committee; the industrid safety committee and
the ALARA committee.

The management organization and topica committee functions gppear to be well understood
by plant staff. Communication among the plant director, deputy directors, advisers, department
heads and topicd committeesis effective. Responghilities are clear and dthough the potential for
confusion exists given the additiona non-executive layer of management none was identified.

Overdl the management structure gppears to be functioning in avery effective manner.

The annua objectives for the plant director, deputy plant director, department
heads and supervisors are specified in a Sgned management contract. Objectives for the advisers
areincluded in the signed terms of reference. Annua gppraisals are performed which consst of a
written gpprova and aformd interview. The annua gppraisd is supplemented each year by an
individud training plan. Although after two weeks of in-
depth review at Famanville the team was able to confirm ahigh level of competence and
professonalism of the technica staff, especidly the counterparts for areas reviewed, it noticed that
on anumber of occasions some counterparts and technica staff were not able
to provide prompt answers to questions related to hig’her discipline and found it necessary
to refer the question to the EdF corporate organization. Thiswas particularly true in the areas of
radiation safety and chemistry. Also, it was noted that in some cases the same responsible
individuas were not very familiar with internationa gpproaches. See
additiona details in the chemistry and radiation protection section. Additional knowledge
of the technicd principles and internationd practices by plant technical staff could
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improve the plant decision-making process and enhance the ability of the gaff to have an
effective technicad questioning approach.

Suggestion:  Condderation should be given to improving the communication of technicd
principles and internationa good practices from the EdF corporate organization to
Hamanville NPP, particularly in the areas of radiation safety and chemigtry. This could be
part of the decentralization programme of EdF, which

has dready proven effective in areas such as the engineering joint structure and

the plant event andys's programmes. Providing the technica basis behind

corporate policies and procedures dong with different internationa approaches

could stimulate more credtivity, initiative and technical questioning approach in

plant staff. Thiswould provide additiond motivation of plant professonas and provide
more feedback of information from the plant to the corporate organization.

Plant response: (May 1996) Expanding international awarenessis an integral part of EdF's
cor por ate devel opment strategy. Thisimplies involvement by all EdF departments.

EdF personnel arein fact cognizant of good international practicesin the field of nuclear
safety as soon as these practices have been processed by EdF central management.

Asfor the plant itself, the twinning agreement signed with Diablo Canyon NPP and its utility,
Pacific Gas and Electric, in 1991 was resumed in May 1996, its effectiveness

having proven mediocre in September 1995. The programme was incor porated into EdF
NPP policy, following meetings between American power operators and EdF NPP
management in November 1995 and after the previous deputy manager'strip to the USA

in January and February. The first meeting held to draw up an action plan and exchange
programme is scheduled for autumn 1996 (after outages).

Saeu al efforts have been made since the OSART:
an assignment to Diablo Canyon and Calvert Cliffs NPPs (USA), to work on self-
assessment in the field of nuclear safety and related good practices, before
implementation in France (head of the safety quality team and safety engineer);
an assignment to Farley NPP (USA), to work with laboratories on secondary
chemistry (laboratory manager)
an assignment to Trillo NPP (Spain), to present our good practices in the field of
outage management (technical team |leader)
an assignment to Daya Bay NPP (China), to assist them in preparing for an
OSART (safety, engineers)

|AEA comment on status: (June 1996) The initiatives taken by the plant management to
Improve the communication with other nuclear organizations is commendable.
Professional staff of different hierarchial levels have benefitted by their participation in
international technical exchanges, and other activities such as plant outage and
operational self-assessment. The plant should continue this approach and use best known
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performersin the nuclear industry to benchmark and continuously upgrade local
standards.

Conclusion: Issue resolved.

Hamanville has digtributed copies of an excdlent new operationd safety handbook
to al employees. Time has clearly been devoted to designing a handbook that encourages people
toread it. An employee chosen at random could produce his book, which, from
its conditions had been well read.

@ Good Performance: A handbook, used as supporting materia for induction
traning, entitted Nuclear Power Plant Operating Safety Handbook is distributed to all
Famanville employees. Effort had been made to produce materia that
encourages reading. Indications were that the saff a Flamanville were reading it.

The handbook is now in its second edition. Rather than just issue the new edition,
the plant had carried out a survey to find out its employees leve of safety culture
knowledge. The plant then combined the issue of the handbook with discussion based training.
However, employee responses to OSART team members questions indicate that thereis not a
congstent understanding of basic safety culture principles put forth in the power plant operating
safety handbook or how safety culture tools can be incorporated
into the conduct of work.

2 Suggestion: Condderation should be given to developing aforma programme to continue
to emphasize the principles contained in the handbook to ensure that
safety principles put forth in the operating safety handbook become part of the Hamanville
culture. Theformd programme could include additiond training with emphasis on the
fundamentd principles of nuclear safety such as reactivity control, core heat remova and
radioactive materia containments; and on how the safety culture tools can be utilized on the
job. The programme could also promote safety culture through direct management
interaction with employeesin the fiddd and in smal group mestings. Performance of
additiond safety culture surveys could dso
be consdered. A strong safety culture will support the EdF corporate god of maintaining
an exemplary standard for safety.

Plant response: (May 1996) Nuclear safety principles are dealt with and presented on
various occasions and in various for7ns. In the field of training, several local training
courses allot part of their programme to recalling the fundamental principles of nuclear
safety described in the nuclear safety memo. For example:

the risk prevention quality safety programme (SQPR) training course which
provides an adapted programme for all employees (operations, maintenance,
tertiary),
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the content of thistraining course is re-examined in order to deal more frequently
with real cases stemming from nuclear safety-related events occurring at other
plants or on- site,

refresher training for work co-ordinators/technical inspectors.

In the field of communication, the plant internal publications group playsarolein the
development of nuclear safety culture. A 'nuclear safety’ insert is planned for the site
newspaper, 'Flam'en Cause, distributed to all employees.

The site video circuit broadcasts nuclear safety information culled from various
departments and related to technical problems encountered.

In the field of management, the presence of senior management questioning employeesin
thefield is a way of ensuring that the notions of nuclear safety are imparted to all
employees. Moreover, employee safety culture is assessed during the annual interviews
between senior management and the employees.

Management has shown its desire to participate in the expansion of nuclear safety culture
by organizing, in alternation with half days devoted to industrial safety, half days devoted
to group reflection on nuclear safety by all personnel working in teams.

Thefirst of these groupsis scheduled at the end of the second outage in 1996. Its themewill
be A Questioning Attitude During My Dally Tasks.

| AEA comment on status: (June 1996) Several initiatives have been taken by plant
management to reinforce the safety culture training at the site. Well selected examples of
safety culture issues areincluded ininitial and refresher training. The pilot group discussion
on A Questioning Attitude During my Dally Tasks, scheduled for October

1996, has a well structured implementation plan. The site management is committed to
follow up on thiswith a series of other safety culture issue work discussions. The
reguirements of the suggestion have been met and it is encouraging to see that further
improvements are being sought.

Conclusion: Issue resolved.

One of the stlated FHamanville palicies is that a management and supervisory
presence in the fidd is necessary but severd abnormdities were observed in the field,
which indicate that department managers, advisers, and supervisors may not be making effective
plant tours. The housekeeping and materid condition of the plant in generd is good, however, a
number of plant deficiencies were identified such as the uncontrolled temporary ingdlations, the
unanalysed water on the floor in a part of the controlled area
and the spent fuel pool foreign materia control problem. More details on these issues are supplied
In operation, radiation protection and technica support sections of this report.
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3 Suggestion: Consderation should be given to establishing a programme of routine
management tours. Since it is often difficult to find time for an effective tour, aroutine
programme could help schedule and carry out required tours. A routine programme could
a0 provide guidance on how to perform effective safety or materia condition tours.
Effective tourswill dso asss in the achievement of the gods in the Hamanwville policy rdated
to presence in the fiedd; make each person responsible, motivate each person to improve
quaity and efficiency and convince each person to meet objectives. A Smilar suggestion was
previoudy made a the Gravelines NPP.

Plant response: (May 1996) Field meetings have been set up to establish a long term
approach to site cleanliness. These meetings are held monthly and site conditions have
improved as a result. These meetings do not address the actual question of presence on
the site.

Making action meaningful is an important consideration for the future of EdF. The
employees in the field are the most apt to assess and debate the meaning of any new
developments. To this end, the unit project will comprise an internal communication
policy designed to fuel these exchanges and debates by illustrating the communication
strategy that a small, management-directed group has been working on since the end of
1995. The various aspects will be optimized.

As part of this effort, the diagnosis of conditions has been presented to some 180 persons.
The NPP action plans defining how these objectives could be reached within 5 years will
subsequently be drawn up in a participatory manner.

Moreover, such encounterswill not be considered solely as a forum for debate.
Exchanges will be conducted on professional experience, technical aspects, recognition
and evaluation. The objectives of these exchanges is enhanced performance.

An approach that seeks to make more time available to managersis currently being
developed as part of corporate office-plant relations. 1t will subsequently be adapted to
the site.

|AEA comment on status: (June 1996) The plant tour programme, oriented mainly
towar ds housekeeping, has produced good results, and a follow-up of the actions required
as a consequence of such field visits is maintained in the programme reports. However, a
sample of one department showed that each manager took part in the plant tour
programmes about twice a year. The electrical, & C and software department
implemented a formal programme of plant tours for its managers. It isa uniqueinitiative
on the site. A more comprehensive action plan is needed at the plant.

This could result from the site strategic plan for the next five years. The site strategic
plan has been devel oped from extensive discussions among plant personnel, where plant
strengths and shortcomings wer e identified and analyses, and objectives wer e established.
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This plant-wide participation (50 peoplein theinitial brain-storming sessions and 180 people
in the subsequent plant development) reinfor ces staff's commitment to

accomplishing the strategic plan. One of the topics indicated by plant staff and included

in the strategic plan is the need for increased management presencein thefield. The
subsequent development of the detailed plan should address new opportunities for
improvementsin thisarea. Ste management is aware of the importance of their being

more visible in the field and are committed to pursue new solutions.

Conclusion: Insufficient progress to date.

1.3  Quality Assurance Programme

The palicy concerning qudity assurance (QA) is defined in the nationa qudity
management manud. It clearly expresses those principles of qudity given in the IAEA
code of practice 50-C-QA. Flamanville hasits own quality manual which sets out the
specid locad management systems for gpplying the provisons of the nuclear power plant operation
qudity manud. The plant qudity manud is the backbone of the basis for the
plant's quaity system in that it specifies owners for the main plant activities.

The qudity assurance programme is clearly described and gppears to be effective.
The QA programme is conducted by safety engineers. The safety engineers are well qudified. They
have undertaken a comprehensive safety engineer training programme
and many are past operations shift managers. On adaily bass, the safety engineers
provide an in-depth review of plant safety that is independent, and redundant from that provided by
the operations shift manager. The safety engineers dso carry out a comprehensive review of the
materia condition of the plant which cover the whole plant
in five weeks and is repeated on a continuous bas s throughout the year. The nuclear and industrid
safety department also conducts plant audits during the year. In the last two
years Flamanville has conducted audits on spare parts, materia used at NPPs,
documentation, required records, radioactive sources and the four refudlling outages. In addition, a
pre-OSART audit was conducted in 1994. The audits performed appear to be thorough and
provided a good review of the audited area, but since formal audits of programmes and processes
arefairly infrequent, developing concerns within these programmes and processes could go
undetected and uncorrected between audits,
particularly in areas not routingly reviewed by the safety engineers. EJF and Flamanville have been
investigating the possible benefits of a salf assessment programme.

Q) Suggestion: Consderation should be given to performing areview of future Hamanville
audit plansto determine whether dl areas important to safety are
audited on an appropriate frequency. Additiona forma audits could be scheduled for
safety-related areas that may need more frequent reviews. Congderation could
aso be given to the development of aforma self-assessment programme,
performed by the departments on their own programmes. Such a system could
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provide prompt identification of emerging concerns by the department which could then
prioritize the concern and take appropriate corrective action. Additiona

audits by the nuclear and safety department and/or self-assessments by the line departments
would provide astronger qudity programme.

Plant response: (May 1996) The nuclear safety engineering group carries out a certain
number of checks infields that are important for nuclear safety. These checks may take
several forms: assessment of the daily nuclear safety level; nuclear safety roving
inspections; and occasional or thematic checking activities grouped under the heading
checking activities. Inasimilar vein, during outages, checking activities in operations
and maintenance, from the preparation phase to the experience feedback phase are
systematically carried out and written up in an outage audit report.

All of these actions are used, in a cyclical manner, to verify the conformance to
requirements of work done in all fields important for nuclear safely.

Additional formalized audits can be scheduled for specific themes based upon any
per ceived weaknesses or important axes of progressin certain fields. Such activitiesare
scheduled during meetings of the technical specification group (GTS).

In 1995, in the field of nuclear safety, four of these actions were scheduled and carried

out. These actions concerned the role and terms of reference of the work co-ordinator,
updating documentation after modifications, fuel handling, and issuing operational
assessments. 1n 1996, an action is currently underway involving the role of nuclear safety
engineering consulting assistance. Other actions related to technical documentation, risk
analysis and sub-contractor experience feedback during upcoming outages are planned. In
addition, the test section of the environment technical department has developed a self
evaluation programme, carried out on its own activities. During 1996, we plan to try the
programme as well as carry out experience feedback on its content and presentation, with
a view to generalizing this approach to all departmentsin the plant.

The self-evaluation approach sought by the plant is carried out in liaison with the nuclear
inspectorate (IN) of the nuclear generation division (EPN). Common terms of reference
between the plant and two American power plantsin 1995 has provided us with knowledge
about practicesin the field of self-evaluation.

| AEA comment on status: (June 1996) The plant audit plan covers areas important to safety
in general. In addition, more specific and detailed audits are arranged based ot7 the findings
of planned audits or observations of day-by-day activities by safety engineers and other plant
personnel. These additional audits cover complementary aspects related to safety, such as
documentation related to design changes in safety systems.

Some groups in the plant are devel oping self-assessment processes and pilot projects were
carried out in 1995 and are planned for 1996. Feedback from the pilot studies should
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help the plant to develop a more comprehensive self-assessment programme, which
together with the normal audit plan, should provide the plant with a stronger quality
programme. However, the plant should consider reinforcing the training programme for
the preparation of the self-assessment process. It was noted that no specific training has
been carried out for this purpose. This shortcoming should be addressed because the
|AEA is aware that other plants have failed in successfully implementing self-assessment
programmes due to underestimation of the required training.

Conclusion: Satisfactory progress to date.

EdF and the safety authority have a proactive programme of requesting an OSART review
of one of their NPPs each year. OSART recommendations and suggestions are
being effectively implemented at the ingoected plants. In addition, recommendations and suggestions
are communicated to plants expecting OSART evauationsin future years.
There does not gppear to be an EdF programme to analyse and communicate the generic
implications of OSART commentsto al EdF NPPs.

2 Suggestion: Condderation should be given to the development of a programme within EdF
to analyse the generic implications and lessons learned from OSART recommendations,
suggestions and good practices possibly, utilizing the experience feedback sysem. The
gpplicable conclusions could then be communicated to EdF power plants as required. Such
aprogramme could asss dl EdF power plantsin benefitting from OSART missons.

Plant response: (May 1996) After the Flamanville OSART, the site sent a letter to
cor porate management as part of the effort to improve OSART experience feedback to the
other sites.

Beyond the overall analysis carried out on this type of evaluation, this feedback of experience
identifies the good practices and good performances recognized within

corporate resources or used in many other French NPPS, or to be taken up by other sites

in order to progress, as well as the suggestions or recommendations for which the site will
-need the collaboration of corporate resources or which could indicate the road to progress
for all French NPPs. Moreover, a feedback assessment on the Flamanville OSART was
carried out by the corporate co-ordination department and transmitted to the sites.

In this same vein, an article about OSART organization and procedures was published in
LaVie Electrique, an EdF internal newspaper.

Finaly, and especially in the OSART Mission memorandum index 2, the nuclear

Inspectorate is very openly positioned as a motivating body of experience feedback related

to OSART missions, by sending a cover letter sgned by the corporate offices, the

definitive reports of each misson, by asking each of the Stes to take a stand after determining the
relevance, to the Site, of the recommendations and suggestions.
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|AEA comment on status: (June 1996) The actions taken by the plant management and
at corporate level satisfy the requirements of the suggestion. Only by visiting other EdF
sites could the response be verified.

Conclusion: Issue resolved.

EdF has a strong and apparently very effective nationa experience feedback
system for contractors.

1.4  Regulatory Interface

The regulatory control for nuclear safety a EdF nuclear power plantsis organized
into three areas. establishing and gpplying technica rules; an gopraisa and licenang
system; and systemdtic surveillance

The Minigtry for the Environment and the Minigtry for Industry are reponsible
for the technicd safety of nuclear inddlations. The Nuclear Ingdlations Safety
Directorate (DSIN) is a department within the Ministry for Industry and acts for both minigtries.
The DSIN is supported at the regiond level by specidized nuclear divisons (DIN) in nine regiond
departments for Industry, Research and Environment (DRIRE).
The DSIN organizes plant ingpections. The nuclear divisons of the DRIRE carry out ingpections
according to DSIN's programme, approve outage plans, interface with loca authorities and check
pressure vessals. The Ingtitute for Nuclear Safety and Protection (IPSN), which is part of the
Atomic Energy Commission of France (CEA) provides
technical assessment expertise for DSIN and DRIRE/DINS.

The plant director is responsible for safety of Hamanville. The plant safety
qudity adviser is gppointed by the plant director and is responsible for the plant's
interface with the safety authorities. The safety quality adviser is present a the inspection meetings
and has the authority to make commitments for the plant in the area of safety.
An engineer from the nuclear safety department ensures that reply deadlines are met.

The inspectors of DSIN and DRIRE/DIN check that the plant isin compliance
with the requirements of the regulatory documents. The plant is normaly informed
before an ingpection takes place, however, some ingpections are unannounced. After each
ingpection, the ingpectors address an interna report to the DSIN director that contains
their findings and remarks, and aletter to the plant director that contains their
requirements. The plant must respond in writing within two months.

Four months before a refudling outage the plant submits the outage work
programme to DSIN. Two months before the start of the outage DRIRE/DIN approves
the work programme and may request additional work or ingpection to take place. At the
end of the outage and before criticality DRIRE/DIN reviews the fud record, the reload
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safety evauation and the startup test results. DRIRE/DIN gives advice to DSIN which
Issues the criticdity license,

Proposed surveillance test requirements are developed by EdF's corporate organi zations
and sent to DSIN for approval. Proposed surveillance test requirements are also sent to NPPS. It
Is the policy of EdF to incorporate proposed survelllance test requirements into NPP survelllance
programmesiif the proposed surveillance requirements are more conservative than the DSIN
goproved survelllance test requirements. This
policy dong with alengthy DSIN review has resulted in gpproximately one third of the
active surveillance requirements at FHlamanville NPP not being approved by DSIN. One revised
survelllance requirement concerning venting and draining has been awaiting
approva since 1989.

D Recommendation: EdF and the regulatory authority DSIN should reach
agreement on al active survelllance requirements as soon as possible. In addition,
the surveillance approva and implementation process should be revised to prevent this
problem from recurring. The safe operation and regulation of NPPs depends
in part on clear mutua agreement on the basis for those requirements. This recommendation
was previoudy made at the Cattenom NPP. A relaxed approach
to this matter could erode the regulatory principles.

Plant response: (May 1996) As part of Flamanville unit start-up authorization, the
periodic tests programme described in the general operating rules has been unanimously
approved because of its exhaustiveness and its capacity to check all functional aspects of
important for nuclear safety (IPS) systems.

As per the regulations, chapters |11 and X of the general operating rules and their subsequent
updating are also submitted to the regulatory authority DN for approval.

Snce the Flamanville start-up, all or part of chapter I X has been updated several times so as
to:

integrate experience feedback,

increase the number of systems covered by formalized periodic tests

take into account modifications on installations which partially affect already
approved rules.

Such updates are carried out in accordance with these needs. Some of these testing rules
pertaining to the above mentioned categories remain to be sent to DSN. Theserulesare
currently being examined and approved by DIN. For the 1300 MW P4 series, close to
80% of the (IPS) systems have already been approved. Otherswill be approved by
summer 1996.

Nonetheless, it should be pointed out that due to the prime importance of operation in
nuclear safety matters, the site carries out periodic tests to check. the availability of
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regardless of whether or not the corresponding test rules have been approved. After each
outage, the site issues a formal report to DSN.

EdF and DSIN seek to optimize the periodic test rule process so as to minimize the amount
of time during which the site carries out periodic tests on IPS systems within the context of
a not yet approved modification of the operating rules.

| AEA comment on status: (June 1996) DN is currently giving priority to the
examination and approval of the surveillance procedures submitted by EdF. At present
one fifth of the rules for surveillance tests used by Flamanville are not yet approved by
DSN compared to one third at the time of the OSART mission. DSIN aimisto have all
of the surveillance rules approved by the end of 1996.

Conclusion: Satisfactory progress to date.

The Hamanville nudear plant managers and DRIRE officids have established very open and
effective communication. To help ensure effective rdaionships are maintained
an annud informa meeting is held to review any difficulties between DRIRE and the
plant during the previous year. Plant management aso presents the plant results for the current year
and the objectives for the year ahead.

DRIRE prepares ste ingpection schedules on a sx month basis and submits them
to DSIN for gpprova. The ste management are informed gpproximately two weeks
before an inspection. During the last two years, DRIRE and DSIN have conducted 23 ingpections
a Hamanville. Flamanville has completed 90% of the DRIRE 1993 audit commitments and 65 %
of the 1994 audit commitments.

15 Indudrial Safety

EdF management and the plant director are responsible for the safety of NPP
workers. The department heads are responsible for the safety of individuasin their department.
indudtrid safety training and the industrial safety of work carried out by contractors. Each individud
is responsible for hisher own safety and that of those under them.

The Hamanville policy is contained in a policy brochure which has been
digtributed to dl individuas. Detailed guidance on indudtrid safety is contained in plant regulations,
personnd industria safety handbooks, and industrid safety procedures.
These documents contain guidance on topics such as tagging, protective clothing, use of hazardous
chemicals and confined space entry.

Industrid safety goas are included in the three year strategic plan and the plant management
contracts. EdF set agoal in 1993 to reduce the number of accidents per
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million hours worked to below 5 by 1995. The average accident frequency rate of dl
EdF nuclear power plants has been 8.21in 1993 and 5.51n 1994. The Flamanville results
have been 4.4 in 1993 and 4.3in 1994. The 1995 Hamanville god is till set at 5 but
plant management has indicated that more chdlenging godswill be st in the future.

Team tours of plant indicated that generd plant housekeeping is very good, with the nuclear
auxiliary building, the fud building and the dectrica auxiliary buildings, al excdlent, the
deminerdization station, pumping station and shops good and the turbine building satisfactory. Use
of safety shoes and hard hatsin the plant isvery good. Use of safety glasses and hearing protection
Issatisfactory. Fire fighting equipment was
available, stored properly and regularly inspected.

All new employees receive indudtrid safety training and are assigned to a mentor
for the firgt three months.  All employees then receive a one week course in industrid
safety and radiation safety. Some employees a so receive specidized, more comprehensive
indudtrid safety training. Every three years dl employees recaive refresher training.

Theindustrid safety committee, which is chaired by the nuclear and industria
safety department manager, has members from management and the work force. The committee
makes plant ingpections, anayses experience feedback, ensures follow-up of industrid safety action
items, and recommends necessary improvements.

Plant accidents and near misses are andlysed. Lessons learned from industria
safety operating experience are used to update training. The corporate resource divison provides
the plant with excellent manuds containing EdF industrid safety experience feedback and ALARA
experience feedback.

@ Good practice: The EdF corporate resource divison provides NPPs with two excellent
experience feedback manuas. One provides experience feedback on indudtrid safety. The
other provides experience feedback on ALARA. The EdF
NPP experience reports sdlected for inclusion in the manuals are thorough and contain
vauable lessons which have been learned in the EdF nuclear programme. The presentation
format for these manuals has recently been enhanced. The new format is clear and includes
clarifying diagrams and pictures.

The plant holds haf-day mesetings three times a year with dl employeesto
promote industrid safety and gets suggestions from employees on how to improve the indudtrid
safety programme.

(b) Good practice: Threetimes ayear the FHamanville plant management holds
indudtriad safety mestings for al employees. These haf day mestingsare held as
anumber of samdl group meetlingsin pardld. A member of the management team attends
aportion of each group meeting. The meetings reinforce the importance
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of indudtrid safety, review the status of current industrial safety action plans and promote
employee feedback to management on how to improve industrid safety. These meetings are
an excdlent way for management to discuss the importance of industrid safety directly with
employeesin an open non threatening forum.

The plant dso has a hedth and safety work place committee, CHSCT, which isrequired by
French legidation. This committeeis chaired by the deputy plant director.
The CHSCT meetsfour timesayear. Itisalegd consulting organization, which congsts
of eected personnel and members of the NPP management team. It carries out Site ingpections and
recommends actions which are tracked to completion.

1.6  Document and Record Management

Each department is responsible for managing its local reference documentation.
The departments are respongible for keeping documents vaid, complete and accessible.
All documents are identified by title and code number. A procedure index is stored in a computer
data base which includes procedure title, number, the latest issue date, and the procedure author.
The document list is checked at least every two years. A spot check indicated that the system is
effective.

The plant quaity manua and management manud arewel laid out and provide
the framework for organizing ste adminidrative procedures. Classfication of documents
asimportant for safety and/or subject to qudity surveillance is done effectively.
Documents reviewed were well written.

A corporate directive establishes criteria concerning which documents must be archived.
Documents for the archives are put on two sets of microfilm. One set is used
asareference. The other setis stored in afire proof area. Archived documents will be stored for
99 years.
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2. TRAINING AND QUALIIFICATION

EdF's policy of large scale nuclear development and replication gives Flamanville
NPP gtaff accessto good training programmes, well equipped and managed training
centres and high quality training materias. Hamanvilleis ableto rely on strong
corporate support and its programme for improvements to the on-site programme is now
showing results.

The plant managers are pursuing a policy of encouraging their staff to accept
greater persond respongbility. One gpproach dlows departments to pursue individud training
initiatives in areas which are important to them. Thisis probably the best
goproach a the moment. The effect of individud department initiatives together with the sate of
change means that, at the moment, the conduct and qudity of training differs
from one department to another. It follows, therefore, that there are obvious benefitsto
the plant if, at an gppropriate time, astrong foca point for training is provided to ensure
that best practices are shared and to give the plant director an assurance that a
Famanville approach exigts across the plant.

The plant managers have given visble support to training activities, firdly, by
their persond involvement in atending courses and, secondly, by their encouragement
and provison of resources to enable their Saff to pursue training initiatives.

Each member of staff at the plant has a persond training plan which is updated annudly as a
result of an gppraisa and discussion with his supervisor. Agreements are in place between
operations and other departmentsto alow short term secondment to encourage team
working and communication.

Whilst work remains to be done in the on-dte training aress, the generd
impression creeted was that the Saff were implementing and improving the plant's
training programme in awd| motivated and enthusiastic manner.

Snce the February 1995 OSART, there have been improvementsin the
management of training in the plant to achieve a more consistent approach across the
plant. The training assistance group, a transverse organization at the plant, plays an
important role in sharing best practices across plant departments. Itsrole could be
enhanced so that a greater degree of harmonization to the highest level could be achieved
more quickly.

The plant has qualified shadow trainersin each department, and aims to increase
the number of these qualified trainersin 1997. Thisisa significant improvement in the
number . of shadow trainerstrained in instructional techniques.
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Considerable improvements were noted in on-the-job training and continuous
training records. The procedure to grant waivers for certain training has been improved.
The best examples of granted waivers on-site should be used to further improve this
procedure.

2.1  Organization and Functions

EdF isalarge company with apolicy of replication. This gives Hamanville NPP
access to extensive corporate training resources and to materials and information that are produced
to ahigh sandard with the economies of scde. The plant director has ultimate responghbility for the
training and qudification of his gaff. Thisisin accordance with internationd practice. The plant
director hasfive advisers one of whom covers the human resources area. The human resources
adviser concentrates on policy and medium to long term strategy. On behdf of the plant director he
monitors the 'hedlth’ of the training activities. Responghility for the training of their Saff isvested in
the heads of each department. This has led to a degree of compartinentaization. The plant, for
sound
reasons, is pursuing a policy of encouraging staff to accept greater respongbility and consequently
the on-gte training activities are undergoing rapid devel opment.
Observations confirm that the content and quality of training differs from department to department.
This could lead to inconsstencies in the training gpproach and results.

Q) Suggestion: Condgderation should be given to providing a strong foca point for training
activities a the plant. This could be achieved by strengthening the
position of the training section head. There are obvious future benefits if such astrong focd
point for training is provided to ensure that best practices are shared across departments
and that the plant director is given assurance that a consstent approach exigts across the
plant.

Plant response: (May 1996) For several years, the Flamanville NPP has had centralized
management based on a contractual approach. Giving more authority to the training
section manager would be tantamount to challenging this type of management, which has
already proven itsworth. Moreover, the Flamanville site has chosen to second the
training section manager in the roles of consultant, expert, experience feedback moderator
and training inspector.

Exchanging the best training practicesis the responsibility of the training assistance

section. Although this organization, created in 1994, was not able to have a significant effect
on the OSART, today we can say that its work is beginning to pay off. It must be

given credit for two actions which stand out:

extension to all departments that use shadow trainers, an action initiated by operations.
the on-going efforts concerning the quality control of actions.
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As concerns the second item, the training section manager is now responsible for checking
the list of specifications for all locally initiated training.

Moreover, the role of the training assistance section (CAF) has been clarified within the
implementation process of transverse training where it plays a dominant role.

More recently, as part of a national directive, a methodology has been defined at the site
level to addressin a uniform, rational and pragmatic way the acquisition and maintenance of
the skills necessary for performing IPS equipment activities and their assessment. The future
implementation of this methodol ogy should ensure an identical approach in the field

Finally, as part of thisimplementation, Flamanville will call upon the professional
training department for assistance in developing the professional and training references
for the various jobs. Calling upon a training specialist consultant within EdF should
provide an identical approach for the content.

|AEA comment on status: (June 1996) Before the OSART mission in 1995, the training
assistance group (CAF) a transverse organization in the plant, had carried out five
meetings. From then until now five more meetings were carried out. After the OSART
mission, the training section head was appointed as the chairman of the CAF. Before,

there was no specific chairman. This raised the importance of the CAF. Inreviewing

some of the reports of these meetings, the recommendations made by the CAF were found to
be of good quality. However, thereisno formal follow-up of the proposed actions, although
the CAF has been in existence since 1994.

The local implementation (beginning of 1995) of the national directive, DI70, Nuclear

Safety Qualification, sought to harmonize the quality of training and to improve

professional skills. As a consequence, a training specialist from the corporate level will spend
one year at the site to develop higher standard training requirements for the maintenance
department. Some progress can be seen in that a consistent approach across departmentsis
beginning to develop. Nevertheless, improvement could be achieved faster

if the CAF was requested to review all plant department programmes, waivers and
procedures related to training with a view to proposing means of achieving harmonization

to the best standards.

Conclusion: Satisfactory progress to date.

@ Good performance: Managers & Flamanville are giving visible support to
training. The plant director has attended al of the last four induction courses and
has spoken to new employees for two hours each time. Shift operations managers have a
100% attendance rate a the assessment of their employees on the Paluel smulator
assessment againgt the nationd average of 67 %. A member of the management team
attends each Site course introduction and feedback session.
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Hamanville NPP has representatives on the nationd training committees for field operators,
control room operators and shift operations managers/technical managers, thus giving the plant a
voice & thisleved in dl three aress.

The operations department has ingtigated an excellent system for seconding their
gaff into other departments and vice versafor short periods. This asssts in aff's understanding of
each other and their roles. Early exchanges gave problems due to
unclear objectives and lack of preparation. To overcome this, exchanges are now
formaized between the department heads concerned and the secondee. The secondeeis given
clear objectives. During the secondment, atutor is appointed who takes the
secondee through histraining plan. For example, amechanic might take afield operator through
maintenance of the vaves that the fidd operator operates. The system appearsto
be working well and could be copied by departments other than operations.

The plant has awell documented standard training plan (PTF) for each post which
Is based on EdF's training plan guide (PGF) and the Ste professond adaptation
programme (PLAP). The PTF is adapted for the individua employees to produce the individua
traning plan (PIF). Theindividud training plan is reviewed annudly and
agreed by the employee and the supervisor in joint discusson. Theindividud training
plan is hed within a persond file (CIF). The combining of various training requirementsinto an
individud training plan for each employee is commendable.

The company has indituted a good system for ingtructor recruitment to the training centre a
Padue and to the operations department a Flamanville. A genuine sense of
pride and enthusiasm was apparent amongst the ingtructors at Pauel and the two
operaionsingructors a Hamanville,

(b) Good performance: EdF hasagood palicy for recruiting ingtructors for the
training centre a Paludl and for the operations department at Flamanville NPP. Ingtructors
arerecruited for afive year period a Paud and for four years to the operations department
at Hamanville NPP. They are recruited from experienced
plant gaff. A promotion incentive together with afirm commitment regarding the location and
work areato which the ingtructor will return ensures that the most
suitable staff can be recruited. The timescale ensures that the ingtructor has
sufficient time to be given athorough training in ingructiond techniques and not too long thet
the ingtructor becomes divorced from the plant Stuation, especidly
asingructors a Paud return to their plants for a period each year. The
recruitment pattern at Palue is arranged so that a 20% turnover of staff occurs
each year.

Not dl staff who are required to carry out significant ingtruction in the course of
their duties have received gppropriate ingructiona techniquestraining. To do so should improve
ther ability to impart information. The need has been recognized by, the
operations department who are arranging a suitable course and by the chemidtry, section
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who have arranged a course for some of their shadow trainers but not al shadow trainers
have recelved training in ingtructiond techniques.

2 Suggestion: Consideration should be given to ensuring that dl staff who act as shadow
traners are trained in indructiond techniques. This might be achieved by utilizing the one
week course mentioned in section 2.8 or the coursein
ingructiona techniques being arranged by the operations department. The
provison of such training would give confidence in shadow trainers abilities asingdructors.

Plant response: (May 1996) The solution chosen by the Flamanville NPP involved
reworking the training project developed by the operations department and expanding it to
the maintenance departments. A list of specifications was drawn up jointly with a
specialist company. These specifications take account of the necessity to mix the
populations of various departments and to provide hands-on training in the field.

At the end of the training course, the shadow trainerswill be able to:

under stand the importance of establishing positive relations with beginners,
extract, fromtheir own experience and practical skills, those points which should
be imparted to a beginner,

guestion their pedagogical approach,

transfer, to a beginner, a body of knowledge in a gradual and structured manner,
evaluate quantitatively and qualitatively the information acquired by the beginner.

For various reasons, the first experimental session could not take place before February
1996. Two other sessions are scheduled for 1996 (1 to 5 April and the second half of
1996) and two in 1997.

Moreover, an action plan has been devel oped subsequent to an audit concerning the
integration of newly hired employees. This action plan seeks to promote thistraining, to
develop the necessary prerequisites for participation therein and to examine how the
shadow training managers can be associated with the plan.

IAEA comment on status: (June 1996) By the time of the OSART follow-up visit, the
departments have, on average, four to six shadow trainerstrained in instructional

techniques. An extended training programme is planned for 1997 to increase the number of
qualified shadow trainersin each department.

Conclusion: Satisfactory progress to date.

2.2  Training Facilities, EQuipment and Material .

Flamanville has access to a number of EdF training centres. The centre at Paue,
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which carries out operator training was found to be well congtructed and maintained in a
clean, tidy and professond manner.

@ Good performance: The Pdue training centre has excdlent classroom fecilities. The
number of staff being trained together with the company's standardization
policy has dlowed Paud to andyse the training to be ddivered in each room.
Each room is, therefore, custom-designed to offer the optimum facilities for the training to be
ddivered. Each training room combines good classroom facilities (desks, boards, overhead
projectors etc.) together with an extensive range of demonstration and practica facilities
(models, laboratory equipment, working
items of equipment from the plants etc.). This ability to reinforce theoretica
training with practica understanding in the best manner is commended.

A number of facilities are avallable at Hamanville for training. The plant has
recently refurbished an exigting building on the Ste to avery high sandard. At thetime
of the review the centre was still being equipped. The centre should be visted on the
follow-up review to ascertain whether the excdllent start has been followed through. Additionaly
the plant has two good worksite schools partidly representing a full-scale primary circulating pump
and steam generator water box. They are used for training in carrying out maintenance operations.

By the time of the OSART follow-up visit, the training centre at the plant site was seen
to have some well equipped classrooms with two computer rooms for SYGMA and micro-
computer training courses, a basic electricity and physics work room, and a library. There
are plansto install work rooms for training activities such as thermodynamics and
hydrostatics, chemistry and valve construction, operation and maintenance.

Hamanville has an interactive multifunction smulator but not an on-Ste control
room replicasmulator. Control room personnel are trained on afull scde smulator a
the Palud training centre, which replicates Palud Unit 1. Due to EdF's gtrict replication strategy the
layout isin fiddity with Hamanville. Except for two detalls, the smulation modd and operating
methodology aso replicate Hamanville. These differences, which
are explained to the trainees before training commences, have no sgnificant influence on
the effectiveness of thetraining. The smulator has the capakiility to interactively modd a breach of
up to 100 mm diameter in the primary circuit. Breaches above this can be demongrated in a non-
interactive mode. Thisis consdered to be satisfactory.

Following an event, andysis takes places at the plant and then at the corporate
level. When the causes of the event include human performance, the results are sent to
the training centre. A nominated ingtructor is responsible for incorporating the lessons learned into
thelesson plan. A ‘fagt-track’ system ensures that instructors are quickly
made aware of the event and its causes. This system of learning from operationa
experience is effective.
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Modifications to the plant are incorporated into the smulator by carrying out the
modification a Pdud Unit 1 and then using this unit to obtain smulator data. The EdF replication
srategy ensures a thorough and controlled approach to modifications but the phasing of the
inddlation of modifications a different plants means that the Smulator
may not aways be afathful replicaof the Flamanville units as, for example the low
steam generator level darm, which has been fitted to al 1300 MW units except
Hamanville

Training programmes a Palud are well documented, aims and objectives are clear
and lesson plans including 'handouts for the sudents are available. Further materid is available for
students wishing to Sudy atopic in agreater depth. Simulator training requirements are
documented. Operating ingtructions are available. The ingtructors work from a separate viewing
areathrough 'one-way' glass. The smulator is equipped with
freeze, back-track and operator action recording. Emphasisis placed on team skills and human
behaviour in control room operations and to facilitate this the smulator is
equipped with video cameras and recorders. The use of psychologists could be
investigated to enhance understanding of the feedback to the operators.

2.3  Control Room Operators, Technical Supervisorsand Shift Operations
Managers

To give acdlear respongbility for safety to the operations Saff, FHamanville have deleted the
shift supervisor role and created a shift operations manager postion. The
shift operations manager has a clear accountability for safety and is now involved in the management
of the departments. The shift operations managers undergo a ten month training programme.
Prospective shift operations managers may be recruited from
technica supervisors who have long experience as control room operators or who were
direct entry university graduates. They are required to pass a Nationad Selection Board,
that their suitability, before commencing a 10 month training programme which covers,
amongst other topics, management skills and safety issues. Technica supervisors dso follow a
thorough training programme having first been assessed by a Ste board for suitability. Ther training
has a high safety course content. Direct entry graduates are
trained and authorized as field and control room operators as part of their training. This
also increases respect from other team members.

Control room operators are recruited from operating technicians or directly from college with
Baccalaureate plus two years as junior qudified technicians (JTS). A JT'S entrant undertakes a
comprehensive preliminary training programme of practical and theoreticd training followed by
'shadow’' field operaionstraining. The JTS entrant must
be authorized as afield operator before starting the well structured and comprehensive control room
operator training course. The course conssts of periods of theory and
smulator training which is controlled from Paludl. Assessments, carried out after each module. usea
systematic gpproach of awarding points for meeting a particular objective.

Nens/osart/96/78/F
flamvill .fu/kwh/rdi
1996-07-08



32

Objectives with clear safety implication carry double points. If atrainee misses one

safety point he will pass provided everything eseis correct. Thisisagood system

though the centre should consider whether a pass should be dlowed if any of the key

safety points are missed. Thetrainee is required to correct weaknesses by further study during the
following period a the plant. The traineeis dlowed a maximum of two

atempts to correct a specific weakness. Only one trainee has had to carry out a repest.

The training programme appears to be thorough and is sufficiently long (18
months). EdF have clearly put alot of effort into identifying the tasks to be covered and producing
the training programme and training materids. Although a detailed systematic task analyss was not
carried out, the objectives have been determined by working groups which include operating steff.

Six weeks after completing the second smulator module (procedure training) the trainee
returns to the smulator for aone day assessment sesson. Thetraineeis required
to carry out assessed smulator exercises which check retention of the training given. In particular,
thetrainee is assessed for knowledge retention concerning the correct use of procedures, attitude
and the methodology to resolve incidents. The concept of ensuring lessons learned have been
retained after a period of time is commended. Althoughitis
not mandatory for amember of the traineg's management to be present, the records at
Pdue show that shift operations managers from Famanville have attended 100% of their trainees
assessments (againgt an average of 67% for dl locations). This support and ownership attitude
towards their trainees is highly commended.

The use of red timescdes obtained from plant measurements for field operator manoeuvres
(recorded as a good practice at the Cattenom NPP OSART) has aso,
sensbly, been indluded in the training of Hamanville NPP gaff.

At Hamanville, a'training representative’ pogition together with two operations ingtructors
has been created in the operations department to provide aservice to al six
shifts. Therole of the operations training representative has been combined with that of operations
feedback engineer, which gives a closer control of feedback initiated training. Each ingtructor has
specid areas of respongbility. The training plan for these ingtructors includes development in
operations aspects. Plansto maintain and improve their ingtructiond skills are till under
condderation. A trainee feedback sheet has been introduced to assist them in evauating the
effectiveness of training.

Hamanvilleis developing continuing training in a structured way. A programme alocating
four weeks of training to the shiftsisto be introduced in 1995. Emergency
plan training lesson materiad demondtrated by one of the operations ingtructors was a
sound example of training materiad. The follow-up vist may wish to check progress in implementing
this programme of continuing training.
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The operations department's local training programme is complementary to
national training. In 1995 the average training time per qualified operator was 190 hours
with a standard deviation of 13 hours. The low standard deviation was dueto a
concerted effort to train operators in the new state oriented emergency operating procedures.

Control room operators return to the Palud smulator for two weeks continuing training.
One week of thisis, commendably, spent on team training aspects, the other on technical aspects.
However, the period of time a Paue is considered by the operators to
be too short to dlow refresher training of infrequently carried out normd plant
manoeuvres. This concern is shared by the OSART team. For example, the continuing training on
the Pdud smulator does not normdly include afull sart-up. The length of Smulator time thet is
required to achieve this and the fact that operators experience startups and shutdowns at the plant is
quoted asareason. A good example from internationd practice isthat staff are trained on normal
but infrequently used tasks. Thisexample
should be copied particularly as the plant is not able to demondtrate that it has not had
any human error faults on the units during start-upsin the recent past.

D Suggestion: Congdderation should be given to ingtituting a sysem which
objectively ensures that operators are given continuing training on infrequently
used normal operating procedures. The system should take into account whether operators
have carried out the procedure on the plant without error in the recent
past. Thisadditiond training will ensure that operators are wdl trained in norma operations
and will asss in detecting any weskness at an early stage. Although training needs are
determined during an employee's annua gppraisd, they are not assessed againg objective
guiddines.

Plant response: (May 1996) Each year, the operations department develops a local
training programme, as a complement to national training. Thislocal training is based
on:

the operator professional system of reference, explained in the training system of
reference,

mandatory training sessions after procedural or organizational changes,

specific requests from the teams or the management,

experience feedback.

Training in 1995 was carried out according to the planned programme. The average training
time per qualified operator was 190 hours with a low standard deviation of 13 hours.
Training during the first half of 1996 also took place according to the planned timetable and
themes.
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IAEA comment on status: (June 1996) By the time of the OSART follow-up visit, the
enhanced control room operators continuing training had been applied twice.

Conclusion: Issueresolved.

24  Fidd Operators

Field operators are recruited against an appropriate persond profile. Suitably
experienced operators are promoted to technician grade. Initid training is given over a period of
one year through a series of ten courses at the training centre interspersed with periods at the plant.
Assessments are carried out as the trainee progresses through the
course. The palicy isgood in that itsfirst objective isto help the trainee to succeed. No trainee has
yet falled the training course; the policy in that case would be to divert the employee to another role.

Thetrainee is dlocated a tutor from amongst experienced field operations staff of
his shift. Thetutor isresponsible for the trainees 'shadow’ training. A tutor has only
onetrainee a atime. Tutors, who are sdected from volunteers, are given awdll
documented job description for that task. On-the-job training follows a training schedule.

The plant has not yet documented the plant-specific on-the-job training but Hamanvilleis
aware of the problem and has a defined plan to produce these documents.
The follow-up OSART vist should review progress in implementation.

A shadow training guide of good quality has been in use since December 1995.
For each on-the-job training module, it defines:
the programme and key points in accordance with the preceding theoretical module
the practical objectives of field training
preparation for the next theoretical mode
the criteria for assessment.
It also provides comprehensive training records.

Continuing training for the mandatory dements of authorization takes place a the training
centres. Continuing training on the plant is dso taking place, but is currently
lesswell defined and structured. For example, awalk through of smulated actions on
the plant for abnorma operating conditions sometimes takes place but is without structure
or documentation. Assessments are made at the end of the plant and emergency plan
training with afollow-up assessment Sx months later to check that the knowledge has
been retained. Currently the records show that, athough about four weeks of continuing training per
employee is being carried out, the lack of systematic gpproach meansthat this
is an average figure and not a figure for each employee. This Stuation would giveriseto
arecommendation were it not for the fact that the plant is aware of the Stuation and is
taking action to correct it. Thetraining plan for 1995 shows that al field operations taff
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will receive four weeks systematic continuing training spread through the year. The plant
IS gpproaching the improvement of its continuing training scheme with enthusasm and a check on the
implementation would merit inclusion in the follow-up OSART vist.

A well developed field operators' continuing training programme was implemented
in December 1995. The average training time per qualified field operator was 178 hours
with a standard deviation of 27 hours. The training programme includes:

field operator professional requirements

mandatory training with respect to changes in instruction and organization
specific requests from managers, supervisors and staff

experience feedback.

25 M aintenance Per sonn€l

Recruitment is normdly at an educationd level of Baccdauregte plus two years
JTS. Thetraineefollows atraining plan based on the corporate and Ste training
requirements as detailed in section 2. 1.

The department training representative is able to grant ‘walvers from certain
initid training. The grade of the training representative (equivaent to deputy department head) is
gopropriate for carrying out thisfunction. The decison to grant awaiver follows
an interview and work place assessment but does not require successful completion of the
assessment of competency set at the end of training. The current method may not ensure
that amember of Saff meetsdl objectives of initid training. Commendably, the
department uses aforma waiver certificate to record the decision.

D Suggestion: Condderation should be given to indigating a system of ‘waiver by assessment'
whereby atrainee demonstrates that he can meet the objectives of a course by satisfactorily
passng the assessment. Thiswould give improved confidence in the traineg's ability.

Plant response: (May 1996) Even though this practice remains the exception, professional
experience and previous training can be taken into account as waiver by assessment for
certain training actions in an employee'sindividual training plan. This exempts the employee
in question from following these actions. This waiver means that the employee

has acquired the abilities corresponding to the objectives of training action under
consideration.

A more rigorous waiver issuance procedure has been implemented. Such a waiver is given by
management, after an objective analysis has been carried out concerning:
the ability objectives to be attained during the course for which the waiver is
sought,
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the possession of these abilities evaluated after the employee has participated in other
training actions;

the possession of these abilities demonstrated by the employee as he/she carries out
assigned activities, and confirmed by the supervisor.

However, if the acquisition of skills cannot be confirmed by the employee as assigned
activitiesare carried out, a written individual assessment is made by the employee's
supervisor based on a questionnaire corresponding to the training objectives. If a
discrepancy is detected between the assessed level and the expected level, the supervisor
triggers implementation of the appropriate corrective action.

The waiver notice which formalizes the granting of the waiver is kept in the employee's
individual training folder. The waiver is also noted on the employee's individual training
plan.

| AEA comment on status: (June 1996) Although the procedure that regulates the grant of
waivers for certain initial training has been improved, criteria for assessment is not
adequately specified. The use of interviews, observations and written examinations as well
as a minimum pass level for the assessment should be considered. Some good examples were
noted in the operations department.

Conclusion: Satisfactory progress to date.

The training programme congsts of a series of modules interspersed with on-the-
job shadow training. The plant has recently produced a shadow training guide, that
contains alist and arecord of the tasks that each employeeisrequired to carry out. This
was demonstrated to be in use with current trainees. On completion of each module thetraineeis
given practica work related to the module as quickly as possble to reinforce
thetraining. The modules are delivered at the company's training centres, at
manufacturers works and on-Site.

The training gppears to be comprehensive and the plant is developing a sound,
logica system for initid maintenance training. The training carried out on courses and
by shadow training, is brought together in an ‘assessment grid' document, which is used
asthe bassfor granting authorizations. Initialy, the authorization does not alow saff to work on
items of specid safety significance such as reactor protection and control rods. For these items,
further training is carried out following which the scope of the authorization is progressively
increased.

Continuing training covers refresher, feedback and proficiency development. Refresher
training consgts of a safety, quaity and risk prevention course (SQPR) every
three years and first ad training for first aiders. Training which isaresult of event
feedback is given in recorded training courses or disseminated as information depending
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on the sgnificance. Praficiency training is given to increase the employees kill base
when required by the department.

2.6  Technical Support Personne

Training of gaff in the technica and environmenta department follows the
gandard Flamanville pattern of collating training requirements to produce an individud training plan
(PIF). Although the department head has responsibility for the training of
his gaff, the management of the process has been delegated to the deputy department
head who ensures that training and authorization matters are handled in a consistent way acrossthe

department.

The testing section has a thorough method of appraisa and assessment.
Authorizations automaticaly lapse after atime period; positive results must be achieved from the
goprasa system for the authorization to be renewed. This gives an assurance that the continuing
gppraisal of an employee's competence is taking place rather than automatic renewd.

2.7 Radiation Protection Personne

Initid training follows the sandard pattern of combining nationd and Site
requirements into a persond training plan. Courses and shadow training are then
combined to prepare the trainee for his nuclear safety authorization. Emphasisis placed
on ingtructiona technique courses since part of the group's role isto teach radiologica
and indugtrid safety to the rest of the plant personnd. Theinitid training programmes gppear to be
satisfactory. The obligatory continuing training is the course on safety,
qudity and risk prevention (SQPR). To thisis added training identified during the employees annud
gppraisd.

2.8  Chemistry Personne

Initid training follows the standard plant pattern and appears to be satisfactory.
The chemistry section have established a good terms of reference document for shadow trainers that
detals what training they are required to give and by when. Other
departments on Site are encouraged to examineit. Some chemistry section shadow
trainers had been sent on a one week ‘ingtructional techniques course (3758) though not
dl. Saff who have akey part to play in the plant's training system should be trained in ingtructiona
techniques. Shadow trainers have such arole and should receive gppropriate training. This has
aready been commented on in section 2.1. Continuing training
follows the standard pattern of the safety, quality and risk prevention refresher course (SQPR) on a
three yearly basis together with training identified a the annud gppraisd.
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2.9  Management Personnel

EdF use their sandardization policy to good effect when training and developing
their management personndl. Staff are able to move from one location to another
epecidly within the same plant series, without the time consuming need to familiarize themsdves
with new plant and corporate systems. EdF expects mohility of both function
and geographica location from their more senior grades of Saff since thisisregarded as
atraining medium. The plant hasin place agood system to develop their manageria
gaff. Thisisbased on the company's corporate system and the Flamanville gppraisa
sysem. The system is steered by the centrd career path committeein Paris.

A feature of the annud staff gppraisa system isthat after discusson between the gppraiser
and appraisee the next career path/development post which the employee is expected to hold is
detalled. This givesthe employee amedium term view of hisher development (severd years) as
well as the short term (next 12 months). The gppraisa records that were reviewed indicated that
the appraisa had been carried out in a thorough manner. When managers are gppraised, their
attitude towards, and knowledge of, safety,
risk awareness and qudity is taken into account.

2.10 General Employee Training

The arrangements for induction training of new employees arriving at Flamanville appear to
be good. All employees ariving on Ste are taken through a syllabus in a systlematic and consstent
manner which covers the necessary topics including awelcome
by senior management. It is commendable that for at least the last four of these courses
run during 1994, the plant director has shown his persona commitment by undertaking
thisrole.

Following these generd induction topics the new arriva undertakes three days of safety
quality training (basic safety quality, FBSQ). Thisisdesigned to impart safety
culture. The lesson materia covering IAEA Safety Series No. 75-INSAG-4 and the international
nuclear event scale was chosen as the sample to be reviewed further. The lesson materia covered
both subjects in some detail and contained a number of case
studies designed to take the trainee from what INSAG-4 says to its practica application to work
Stuations but the lesson materid did not contain examples of instancesin France or aoroad where
safety culture was lacking. Opportunities appear to be missed to senditize
new staff to the importance of developing a good gpproach to safety.

Q) Suggestion: Congderation should be given to include well thought-out examples
of good and poor safety culture in the lesson materia of the safety culture course.
To do so will asss in reinforcing the importance of a good safety culture for new employees
by tangible and practicd examples.
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Plant response: (May 1996) A file of examples has been established: it is fed mainly from
significant event reports (CRIS) from other 1300 MW site, significant event report events
and Flamanville incident reports (CRI). It is designed around a system of data sheets such
as. acts; consequences; analyse; and corrective actions, which enables the instructor to
opt for a general approach or a step by step approach with the trainees reflecting on
actual occurrences. A summary table of the various events enables the instructor to select
the examples to be used, according to the 'target populations and the "points to be taken

up’.

These fileswill be tested in the first quarter of 1996. They will be enriched by the
experience feedback of the instructors and will be used as additional course supportsin
the new SPQR modules which are currently being developed. The devel opment and
renewal of these examples are the responsibility of a NS supervisor.

|AEA comment on status: (June 1996) By the time of the OSART follow-up visit, the list

of examples of safety culture issues had been completed and used during two safety culture
training courses. Both trainees and instructors reacted positively to the inclusion of such
examplesin thetraining. Thelist of examples currently includes sixteen issues, of which

six are classified aslevel 1inthe INESscale. The examples have been carefully selected, and
the important aspects to be discussed during the training are well indicated to the instructors.

Conclusion: Issue resolved.

The course, together with the refresher course (SQPR) based on it, is akey one
and should, in common with other courses, have a means of ensuring it is updated to take into
account new agpproaches and events. There was no systematic method in place to
ensure that updates take place. Topicality isintroduced by the operationa feedback
engineer who sometimes gives ingruction during the course. However, thisis not done
in a systematic manner.

An agreement has recently been signed by Flamanville NPP, COGEMA and DCN-
Cherbourg to move to acommon radiologica protection course for contractors.

@ Good practice: Thethree separately owned nuclear establishments in the area carrying out
different activities, one of which isthe NPP, have sandardized the radiologica training given
to contractors. This congsts of four days of generd training gpplicableto dl three
edtablishments and one day of Site pecific training. This avoids contractors being confused
by being given different training in qudity and radiation protection a each facility and should
improve the credibility of the nuclear industry in genera by projecting an image of good
organization.
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3. OPERATIONS

The current organizationd structure of the operations department at Hamanville
was set up three years ago with the intention of flattening the management structure and improving
off-shift support. Shift operations are supported by groups that provide
training, experience feedback, surveillance trend analyss and preparedness for abnormal conditions
including emergencies. Not dl new programmes in the department have been implemented; the full
benefit of the new sructure will only come after full
implementation.

Some of the more significant documents that were recently implemented, or arein
the process of implementation, are the new technica specifications (including unit fallback time with
respect to accumulation of unavailability of safety related equipment), and the
mid-loop operation procedure and training file. The adminidrative lockout system for
safety related systems provides an important tool to ensure correct line-up of nuclear
safety functions. These are important examples that provide evidence that safety has
priority in the operationa process.

The support available to operations during emergency conditions is commendable.
A strong network of teams and centres on-site and at national level are able to develop
complementary procedures for severe operationd conditions, and to supply equipment for faults that
were not conddered in the origind design. The shift gaffing isflexible enough
to cope with the emergency conditions, together with the other Site support teams. The emergency
operating procedures are event based, however, symptom based procedures
are to be implemented in 1996, and initid training has started dready. These new
emergency operating procedures should be able to provide the operations shift crew with
amore comprehensive set of ingdructions to cope with emergency conditions.

Good standards of cleanliness and housekeeping were evident. However, some
deficiencies were observed that indicated alack of attention to details such as
unauthorized handwritten notices, leaks that had not been reported, missing equipment
labels and some uncontrolled temporary indalations. The administrative procedures for temporary
modifications should be reviewed. Thisreview should determine the need for authorization by
specific persons, such as safety engineers, when nuclear safety might be affected. In addition, the
review should evauate the gpprova and control by the
operations department and the keeping of records in the control room that can readily
provide a clear satus of al temporary ingdlationsin the plant. More attentiveness by
field personnd and improvementsin their training could provide significant improvement to the
sandardsin the field. Increased, effective supervison and coaching by managers and direct
supervisorsin the fiedd would assgt in this improvement.

The plant operationd history was found to be good, with severd indicators giving
evidence that even better performance may be achieved. Nevertheless. there were Six
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reactor trips of Unit 2 in 1994 that affected plant performance. Three of these reactor

trips were related to long standing design request changes at corporate leve but not yet instaled at
Flamanville NPP. A drategy to review groups of events as a step towards

reducing the number of reactor trips should be developed and implemented to minimize chalenges
of the plant safety functions.

Overdl, nuclear safety was seen to be embedded in the aims, performance and
results of the operations department as well as in the strong support provided by the
corporate organizations. A constant enhancement of safety culture is needed to avoid complacency
in the day-by-day activities. With regard to this enhancement, more attention should be paid to
accomplishing the department's proposed goal's and objectives and programmes and, through a
questioning attitude, to continuoudy improve them.

Several actions have been taken in the operations department which have
significantly enhanced the department'srole. Examples of these actions are:

. the improved interface with other plant departments - notably with maintenance;
the implementation of the administrative lockout system for safety related systems;
the completion of the operators training on the new state-oriented emergency
procedures (planned to be implemented in June 1996);

the improved procedure for approving, implementing and controlling temporary
installationsin the plant.

The measures that have been taken at plant level to understand and prevent a
recurrence of unit trips from the same causes are appropriate and should continue to be
pursued.

The involvement of shift staff in reviewing operators' responsibilities and practices
is leading to improvements in the sense of ownership and thereby to improvementsin
performance. Experiencein using recently-improved procedures for activities such asthe
tracking of panel alarms, identifying plant defects and approval and control o temporary
installations should be fed back into the procedure improvement programme so that it can
be further strengthened.

Mor e effective coaching by managers and supervisorsin the field has still to be
achieved.

3.1  Organization and Function

The operations department is common to both Unit 1 and Unit 2 and comprises Six
shifts together with a supporting organization. This organization works on day staff hours
and conggs of operations engineering and training. Each shift team comprises: one
operations shift manager, who is responsible for nuclear safety, industrid safety, unit
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availability, environmental protection and shift human resources; two technica

supervisors, one of whom supports both control room operatorsin the day-by-day

operation and monitoring, and another who isinvolved in planning, andyss and

developing short- and mid-term plans and objectives for shift activities (these two

technical supervisors switch positions weekly); three control room operators per unit (one

of whom is dso respongible for tagging); four field operators per unit; and afied

operator for systems common to both units such as water trestment and the auxiliary

boiler. A safety engineer ison cdl 24 hours a day to support the shift during abnorma

and emergency conditions. Heis responsible for frequently touring the field, including weekends,
mainly for aspects related to safety systems and equipment in accordance with

a specific adminigrative procedure. This department structure, including changes to the

shift posts was established three years ago. The changes were amed at shortening the management
line, improving off-shift support and the definition of the respongibilities of

shift postions, thereby minimizing overlaps and improving supervison (ingoection and checking).

The interfaces between operations department and other departments are based on
meetings where short-, mid- and long-term actions are discussed and Strategies
determined, and on joint reports, where these actions are recorded and followed up. It
seems that mutual understanding is generally accomplished. Nevertheess, there are Sgns
of some lack of co-operation among operations, 1& C and dectrica and mechanical departments
[see suggestions 1.2(1) and 3.5(2) and recommendation 3.6(1)!

Job descriptions that cover dl shift pogts gate the minimum training requirements. Specific
authorizations are required for some activities such as operation of ectrica
circuit breakers, equipment tagging, procedure approva and the control room panel
operation. Thetraining and qudification of some posts on shift, such asthe control room operator
responsible for tagging and field operators was found to consist mainly of unstructured on-the-job
traning. Despite this, they were found to have developed their respongbilities with competence. A
new programme has been developed and is being implemented in 1995, that will give more
conggtency to ther training and qudification.

As a consegquence of the decentralization process at the corporate leve, the
department was able to create eight new posts which were saffed ayear ago. This
increase in the number of posts hasimproved the flexibility of the shift team during
critical phases, such as outages. During normal operation this extra manpower is devoted
to improving the operations department training activities, supporting planning and
scheduling and supporting the shift team in surveillance tests and technica andysis.

Exchanges of team members from one unit to the other is not frequent, but occurs
when necessary and is an important managerid tool to minimize saff overload, for
example during outage and unexpected staff absence. Precautions are taken, such as
informing the operators more than two weeks in advance and providing an overlap period,
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but this criteriais not formaized, a step which might give more consstency to this
process. Thereis no reported event involving this kind of exchange.

The operations department managers, including shift supervisors, do not routinely
tour the field. Some deficiencies were observed in the turbine buildings of both units that indicate
lack of attention to details by field operators. Such deficiencies should be
identified by managers and supervisors during regular plant tours who should provide
coaching and initiate corrective actions [see suggestion 1.2(1)].

3.2 Opeationsfacilitiesand operator aids

There is a computerized operator aid (KIT) in each control room comprising four
terminals and two keyboards. It provides control room staff with information about the
status of equipment and systems and displays, parameters and specia functions such as
trends and cdculations (boron concentration, xenon evolution). This system has no
backup and thus its operation in emergenciesis not assured. Improvements of the KIT
system are being conddered, which should increase its capability.

3.3  Operating rulesand procedures.

Chapter 3 of the technica specifications, Limiting Conditions for Operations, will
be replaced shortly by arevison that has been developed by EdF for all 1300 MW PWR
plants. Thisrevison includes the limiting conditions for operation for the accumulation of
unavailahilities of vita equipment and has an improved, user-friendly format. Since
Spring 1994, this new version of technical specifications has been the subject of comprehensive
training for operations department staff, and such training is planned to be completed prior to the
next outage in 1995, when the new technica specificationswill be implemented.

@ Good practice: The revised technical specifications that will be in force prior to
the next outage in 1995 include unit falback times for combinations of
unavailabilities of vital equipment. The falback times are based on the results of
probabilistic safety assessments. |n the event of amultaneous unavailability of vita
equipment a decison tree guides the operators to easily determine the unit falback time that
results from the combination of two or more items of equipment being unavalable. This
gpproach maintains the defence in-depth principle by prescribing more conservetive limits
for multiple unavalabilities.

Hamanvillés norma operating procedures are of good qudity and are well
maintained and controlled. The preparation, verification and gpprova is carried out by authorized
personndl. An effective system of review and revison isin place to support
any, correction or upgrading that may be necessary. The mgority of the procedures are
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common to both Unit 1 and Unit 2, with afew procedures that apply specificaly to eech

unit, taking into account the design changes that were not implemented smultaneoudy in

both units. The requirement to obtain the approva of the safety authority before carrying

out mid-loop operations, the qudity of training given to operations saff and the comprehensveness
of the operating procedure is seen as a strength.

(b) Good performance: Thereis a strong safety policy on mid-loop operations. All
mid-loop operations must be reviewed and approved in advance by DSIN. Mid-
loop operations before refudling are only gpproved for specid Stuaions. In Hamanville,
comprehendgve training in mid-loop operation has been established
basaed on an excdlent teaching file. Control room operators are regularly trained in
undergtanding the physical background for potentia risks, such asresdud heet removal
degradation during reactor drainage and reactor cold shutdown operations. The operating
procedure for mid-loop operations aso provides the control room operator with an
explanation of ingrumentation and controls used during this
phase, particularly during a reactor drainage sequence. Such a practice improves
the ability of control room operators to better carry out al actions with a full understanding
of the background of the physica processes during this phase.

The emergency operating procedures in Hamanville are event based with the
exception of an overal procedure that is followed by the operations shift manager (or by
the safety engineer when he arrives) which is a state oriented procedure. State oriented procedures
(aterm adopted by EdF) are smilar in concept, scope and purpose to
symptom-based procedures used in several NPPsworldwide. These two styles of
procedure seem to be well set up together. If acritical safety function is detected by the
state oriented procedure to be in jeopardy, a procedure of high priority will be followed
to return the critical safety function to within the acceptable limits. New emergency
operating procedures are being produced at the corporate level with completion due in 13 months.
These will be state oriented procedures, presented in the form of flow charts,
with sets of procedures for specific posts in the operation shift. The operations staff are dready
being trained on these new state oriented procedures. The new emergency
operating procedures should provide the operations shift crews with amore
comprehensive set of ingructions to better cope with emergency conditions.

The temporary procedures in the control room are well maintained and
appropriately controlled. There are about ten temporary procedures per unit and the
criteriarequired by the quaity manua and operations department administrative
procedure for temporary procedures were met. They were issued in accordance with the required
sequence of authorizations. Their period of enforcement can be extended up to
ax months with re-examination every two months. A weekly inspection verifies their
vaidity.
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3.4 Operating history

The plant operationd history was observed to be good, with severd indicators
giving evidence that even better performance may be achieved. Examination of the reactor
trip history of the previous three calendar years showed that the rate had stabilized at
about one trip per unit per year, arate that is comparable to internationa performance. However,
there was a sharp increase in the number of Unit 2 reactor trips during 1994
that substantidly affected plant performance and challenged the control, protection and
safety of the plant. Two reactor trips were probably caused by an error in the design
change implemented in the main generator exciter during the 1994 outage (the root causes
of the reactor trips are still under analysis at the corporate level). Two other reactor trips occurred
during startup within two days of each other, when the four steam generators
had their level control in manua mode and might be partly attributed to operator error.
In any case, a design change request was raised in 1987 to warn the operator of the
proximity of the reactor trip condition by ingaling alow-low steam generator level
dam. Although this has been inddled a dl other 1300 MWe plants, it is programmed
to be ingdled in the Hamanville units in the next two outages. Another reactor trip was caused by a
turbinetrip. Even though, at FHlamanville, there is a seam dump system
capable of sustaining 85 % of reactor load, a turbine trip leads automatically to a reactor
trip from the turbine trip. Since 1990 there has been a design change request to
disconnect the reactor trip. At the corporate leve it is planned to implement the change together
with abatch of other design changes during the outages of 1996 [see suggestion 5.4(1)]. The
number of tripsis high and no strategy exists on-dte to review the events as
agroup as a step towards reducing the number of trips. Such areview isdueto be
carried out a the corporate level but the above experience suggest that implementation of corrective
measures would take along time.

D Recommendation: A strategy to carry out timely on-ste reviews of groups of
events should be devel oped as a step towards reducing the number of trips. Such reviews
should include an andys's of reasons why some events happened more than once. The
drategy could include actions such as. being proactive in ensuring that corporate
organizations expedite the implementation of design changes that
contribute to reactor performance and safety [see aso recommendation 5.4(1)] and
the need to include certain plant operationsin the Smulator training programme
[see ds0 suggestion 2.3(1)]. Prevention of reactor trips will minimize chalenges
of the plant safety functions.

Plant response: (May 1996) The site isinvolved in a voluntary approach to reducing the
number of reactor trips (AAR). A technical memorandum, which will be updated each
year, has been written jointly by operations and maintenance departments. This

memor andum:

gives the numbers of trips occurring over the last five years: the causes of each
trip, associated analysis and experience feedback documents,
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compares the number of on-site trips with number of trips at the other 1300 MW
plants,

classifies reactor trips by family,

describes past strategies: follows-up implemented corrective or preventive actions,
establishes a developmental per spective on the number of trips,

offers a medium- and long-term strategy concerning experience feedback,
modifications, actions taken and actions to be taken, in an effort to reduce the
number of reactor trips.

This strategy has been implemented through an action plan approved by the operations
and maintenance departments, on the one hand, and the operations technical committee
on the other. Thetarget set for the year 2000 is one reactor trip per unit per year.

Whenever areactor trip takes place, the operations engineering section checks to seeif
the trip is dealt with in this technical memorandum and covered by the action plan.

| AEA comment on status: (June 1996) Although the plant took early action to meet the
requirements of the suggestion, the number of unit tripsincreased significantly in 1996:
Unit 1 had six trips, and Unit 2 had two trips. At the national level, the number of unit
trips has also increased in 1996. Three of the six trips on Unit 1 were caused by a form
of seaweed not previously experienced by EdF coastal plants that clogged the cooling
water pump intake strainers.

The plant should continue to pursue and reinforce its strategy because an improvement in
performance will only come about as a consequence of a well implemented strategy to
reduce reactor trips.

Conclusion: Issueresolved.

3.5 Conduct of operations

The layout of panelsin the control room, and computer driven visud display units
(VDUS) provides the operator with sufficient information in alogica manner to support
safe and reliable operation. All the necessary documentation such as drawings, normal
and emergency procedures are adequately stored, regularly updated, controlled and easily
ble. Emergency operating procedures are maintained in sealed plastic envelopesin order to
ensure their completeness, and an extra copy for training purposesis aso
available at the control room. The emergency operating procedures are mainly
implemented in response to alarms, that is, an event based gpproach. The layout of darm windows
using acolour coded hierarchy is appropriately designed and provides easy orientation for the
operators to apply the appropriate emergency procedures.
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Shift turnovers observed at the plant were carried out in a professond manner. Outgoing
operaorsinform their repective counterparts of the incoming shift of the status
of the unit and of dl deviations that occurred during the previous shift using shift
logbooks. Together they inspect al panelsin the control room. Nevertheless, the active darms
were not recorded even in the control room logbook and the field operators
turnover was not performed in their room, nor in thefidd. Although the turnover
procedure covers the most significant aspects, lack of tracking of important darms and afailure to
tour the field could lead the incoming shift to make decisions without being
aware of a specific equipment history.

Q) Suggestion: Congderation should be given to including in the shift turnover
procedure the need to record and discuss the active darmsin the control room and
to establish an exchange of information between field operatorsin the field where
the deficiencies or abnormadlities that could affect nuclear safety can be visited.
Thiswould provide the incoming shift with better information that should enable them to
carry out ther functions appropriately.

Plant response: (May 1996)

Control room alarms: The organizational memorandum dealing with shift turnover,
stipulates that the operators must make a complete 'block inspection’ together. In terms of
operator professionalism, it is perfectly clear that an exchange of information on the
alarms present and the important alarms that have disappeared during the shift, isan
integral part of this block inspection. Nonetheless, actions will be carried out in order to
reinforce this point..

A standard leaflet on the expected block inspection results will be integrated into
the organizational document (beginning of May 1996).

This leaflet will be explained to the operators (sometime in May) by the operations
shift managers.

Moreover, major consideration of control room alarms during normal operation, headed
by a department operator will lead to:

Use of areal time system of sorting alarms by family (inadvertent due to poor
design quality, actually anomaly related, planned due to maintenance actions,

etc.), thus providing 'custom' processing for each alarm. This sorting systemwill be
implemented on an experimental basis starting mid-May 1996; in both control
rooms.

Creation of a management system to facilitate information monitoring and
transmission (with the operators responsible for management). After validation,
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this systemwill be implemented as soon as implementation of the organization has
begun.

The technical supervisorswill be responsible for inspecting the device (operational
inspection) and inspecting the management systems. Operational inspection is part
of the technical supervisors professionalism. The management inspection will be
seconded by a weekly inspection procedure (July 1996).

Field Information: An overall consideration of the terms of reference and the
professionalism of the field operators has been carried out in the department since the end
of 1995. This consideration takes into account shift turnover, analysis and transmission of
information. Nonetheless, occasional actions may contribute to enhanced knowledge about
malfunctions and anomaliesin the field.

Field shift logs have been kept since 1993 but the quality of required information is
random and insufficient. Field operators are reminded on this point in an effort to
give meaning to these logs and to instill the desired degree of accountability. In
thisregard, new logs, more complete and more accountability inducing have been
used experimentally since the first half of April 1996.

I mplementation of an organization designed to describe (physically) any
malfunction or anomalies locally [see 3.5 (2)] will serve to formalize and ensure a
high level of information. After five months of debugging, this organization will be
implemented at the end of April 1996.

| AEA response: (June 1996) A provisional procedure for shift turnover has been
prepared, taking into consideration shift operators suggestions and the results of a
preliminary application of the draft document. It covers those aspects important to shift
turnover. Inaddition, a strategy to reduce the alarms in the plant has been established,
which includes design changes and temporary modifications. A computerized system,

using the SYGMA system, has been devel oped which gives the status of the plant alarms to
the operator. Thisinformation is used during the operators' shift turnover. Operations
management should expedite the approval and implementation of the final version of
procedures so that the above improvements can be implemented as soon as possible.

Conclusion: Satisfactory progress to date,

The operations shift manager reviews both control rooms and operationd status by, using
the plant safety assessment sheet, a guide that lists safety functions and related equipment aswell as
limiting conditions for operations.

The controlled area was found to be well maintained. The corridors and rooms
were clean. Theradiation levels were clearly displayed on signs posted throughout the
aea. Room and equipment labdling was dear and well identified, including colour
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identification for each safeguard train. Particular attention had been paid to the suitable location of
fire evacuation plans and fire extinguishers. In afew placeslesks and

unauthorized handwritten identification were observed that were not cons stent with the overal
controlled area gatus. Severa anomdies were dso found in the turbine buildings

of both units indicating that operators did not always pay enough attention to detail and

that managers and supervisors did not aways take the time to observe activities. The

latter issueis discussed in more detail in sections 1.2, 3.1 and 4.6. The shortcomings
included: lubricating oil leaks that were not gppropriately reported, isolated and identified

(the ail in question was hazardous to hedlth); severa unauthorized handwritten mimic

pand updates, unauthorized handwritten component identification gpplied for maintenance
convenience by the use of tape, and other sorts of tags as well aswriting on the

equipment itsef; labels missng from vaves and equipment; afew uncontrolled

temporary ingtdlations, equipment deficiencies that were not reported; and some areas

where the cleanliness needed improvement.

2 Suggestion: Congderation should be given to diminating the shortcomingsin
reporting plant defects, labelling, control of temporary indalations and plant cleanliness.
This could be achieved by better ingtructing operators to report deficiencies and follow up
the required action in order to improve thefied
conditions such asindugtrid safety, plant equipment labelling and housekeeping, to iminate
the practice of unauthorized handwritten aids and the ingtdlation of unauthorized and
uncontrolled temporary ingtdlaions. Such measures would
improve the operating status of the plant, reduce operator error and help to
maintain good attitude towards housekeegping, among plant personnd while
pursuing excellence in operations.

Plant response: (May, 1996) As part of the drive towards a general improvement in the
quality of operations carried out by the operations department, an major approach
involving a clarification of roles and terms of reference of operations department
employees has been undertaken. This approach is put into practice through a complete,
in-depth consideration of the field operator's job definition and all expected contributions.
A sense of propriety, anomaly detection and analysis are key points explained in the list of
specifications for this consideration phase, which will last 18 months before
implementation.

The profiles, skills and qualifications will be redefined during the approach, in addition to
those actions required for skill acquisition and maintenance (training, evaluation, etc.)
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Carried out in a very participatory manner, the study will take place according to the
following timetable:

In order to prepare for this consideration phase, a research guide has been developed by
the Management Team, the main data of which are as follows:

Whichjobinthefield ?
- Goals and objectives
- Sense of propriety

Fields of activity?

- Role, responsibility, detection enhancement

- Role, responsibility for troubleshooting (technique, detection, risk analysis)
- Contribution to preparation, as assistance to the Preparation Technical

- Supervisor or asindividual preparation

- Role in Operations/Maintenance Relations

- Role, responsibility in equipment surveillance

- Relays of the Technical Supervisor and Engineering

- Integration of the Operational Analysis system

- Which new activities?

Asinglejob or several?

- How many jobs?

- If more than one, what is the job breakdown? advantages, disadvantages
- Sequence of activities - Positioning.

Management
- Reconsideration of employees, perception
- Required field of competence
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- What are the objectives?
- Evaluation by the operators, recognition, criteria
- Degree offreedom, autonomy and delegation.

Career path

- Enhancement of performance, know-how and behaviour
- Moving into the BLOCK

- Follow-up and formalization.

Without waiting for the results of this far-reaching action, three areas are benefiting from
the implementation of specific organizations:

local identification (by affixing a label) of malfunctions and anomalies, in parallel
with the detection and processing system, with final inspection after processing.
Implementation by the end of April 1996.

clarification of the current organization for processing deviations or failure to
identify, thus making temporary identification more rigorous. Operational since
autumn 1995.

local identification of specific temporary devices and measures (DMP) and their
traceability. Implementation by May 1996.

| AEA comment on status: (June 1996) The implementation of the above actionsis
scheduled to be completed before the end of 1996. It includes the issue of the final
corresponding administrative procedures.

Several of these actions have already been implemented, with good resultsin the plant,
such as better records, better identification and control of plant defects and temporary
installations. The implementation of these actions is contributing to the enhancement of
the operators' sense of ownership and to improving the operational status of the plant.

Conclusion: Satisfactory progress to date.

Famanville NPP has a policy on restarting the plant following areector trip. Authorization
for startup is subject to identification of the cause of the trip and to the agreement of both operations
shift manager and safety engineer. An independent
procedure is implemented by the safety engineer in order to confirm the reactivity balance
by using a different technique than that used by the shift team. Such an gpproach
sgnificantly reduces the potentia risk of unexpected criticdity during plant sartup.
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3.6 Work authorization

The plant work processing and authorization system in Hamanville is described
wdl in adminigtrative procedures and is controlled by the operations department. The
work control (SYGMA) and tagging (AIC) computer systems are powerful tools used to support
this control and to keep records of the process.

An adminigrative lockout sysem isimplemented in Flamanville which ensures
that safety related equipment is properly maintained in its designated position.

@ Good performance: The administrative lockout system for sefety related
equipment a Hamanville is an important tool in ensuring availability of safety
related equipment under al operating conditions. Equipment is grouped according
to coded safety functions and isidentified by a system of padlocks and hard plastic orange
tags, displaying the safety related code. The purposeisto keep the
dignments that are required to fulfill the safety functions. The computerized
tagging system (AIC) manages the adminigtrative lockout system for safety
equipment. Any work request that could affect the adignment of locked out safety related
equipment is subject to specific authorization. In the tagging office, a
specid board displays the status of the above mentioned dignments including the equipment
status sheet for each safety function. The system enables operators to quickly check that
safety related components are correctly aigned in accordance
with their safety functions. Periodic inspections of both documentation and
equipment in the field are performed by control room staff and safety engineers.

There are three ways of processing temporary modifications at the plant and each process
includes request, gpprova, implementation and control phases.

Jumpers and lifted leads are regulated by an adminigtrative procedure under the
respongibility of the 1&C and dectricd depatment. These are only reported to the
operations department if requested initidly by operations.

Mechanica and electrica cable temporary modifications (DMP) relating to nuclear safety,
indugtrid safety and unit availability are managed by an adminigtrative procedure which
requires maintenance saff to perform risk andysis. The

assgtance of an operations safety engineer in thisandysisis optiond, and the ingalations
will only be reported to the operations department if requested initialy

by operations.

Other temporary ingtalations are processed through the norma work control
sysem.

No sysem isin force that identifies an ingtaled temporary modification in the fied,
athough a procedure has been devel oped but not yet gpplied. The review of the
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documentation in the control room revealed that temporary modifications actudly ingtaled
in the plant were not controlled by the operations department. Some temporary
ingdlations, athough not affecting safety, were found to be neither controlled, identified
nor approved by the operations department, such as electrica cables, drain hoses, and test
equipment connected to a process system in service.

Q) Recommendation:  The adminidtrative procedures for dl types of temporary
modifications (not only DMPS) in the plant should be reviewed to ensure that al proposed
temporary inddlations are andysed by qualified people (such as safety engineersif affecting
nuclear safety), that they are gpproved by the operations department, that they are clearly
identified so that shift staff can easily identify dl temporary ingalations and that control room
daff have sufficient information to control and be aware of the satus of al temporary
modifications. Consderation
should be given to limiting the time for such ingdlation and to performing
periodic audits. This should ensure that temporary ingtalations do not erode the operating
safety margins and that the control room staff are able to control and
asesstheeingdlations at dl times.

Plant response: (May 1996) A multi-speciality working group initiator, installer, operator
has been assembled to redefine each person's responsibility in the field of temporary
modifications (MTI) on an installation. The work of this group hasled to the definition of
a number of additions to the current organization of work, based on a prior risk analysis
and the definition of measures so that the identified risks can be taken into account. These
additions to way of processing modifications concern:

the validation of risk analyses

their approval by the operator

operator information on the MTIs currently on an operating installation,

the duration limitation and periodic checking of how well founded the existence of

MTlsis.

The memorandum concerning provisions and specific resour ces has been modified so asto
include these additions.

This improvement in the way modifications are processed was implemented through a
training programme which comprised:

hierarchial information in the various departments

accompanying training through refresher courses for maintenance department work

co-ordinators and technical inspectors, given before outages.
specific training to the operations teams based on the revised memorandum.

| AEA comment on status: (June 1996) The new procedure that regulates the analysis,
implementation and control of temporary modifications in the plant is still provisional:
some aspects should be reconsidered. This review could include:
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the length of time a temporary modification can remain in force should be subject
toalimit. Extension beyond thislimit should be subject to a re-analysis of the
modification the scope of which should be similar to the original analysis that
allowed the modification to be installed,

the periodic review of all temporary modifications installed in the plant should be
formalized. At present, the operations department informally carries out a weekly
review of such installations.

Conclusion: Satisfactory progress to date.

All plant gaff are expected to report equipment defects found in the plant, using
the SYGMA system that manages the work authorization. 1n amulti-disciplinary meeting
held every morning, priority is given to each work request which is then conveyed to the planning

group.

The post maintenance testing is determined by operations engineering personne
and agreed upon with the maintenance representatives at the daily afternoon meeting
where planned work is discussed. Following work on safety related equipment,
components are tested. After successful component testing, a system test is performed. To
determine what system criteria must be verified by testing and to sdlect the proper test procedure, a
st of requdification criteria sheets has been developed. Excellent
requdification criteria sheets have been developed for haf of the safety related equipment
a Flamanville. Theremaining safety related criteria sheets are expected to be completed
by the end of 1995.

(b) Good practice: The development and use of requdification criteriafor post
maintenance testing of safety related equipment is very effective in ensuring that the correct
safety characterigtics are identified and verified in accordance with the appropriate
procedures. Requalification criteria sheets have been prepared for
more than 30 types of equipment. The sheets contain information on:

acceptance criteria;

outage conditions, that are required for the test;

reference to the commissioning start-up procedure that was used to test the
equipment in question;

reference to the post maintenance test procedure; and

department in charge of the te<t.

This practice maintains congstency in selecting the post maintenance tests and
ensures that the correct procedures are used and the correct acceptance criteria are applied.
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3.7  Accident Management

In the event of an emergency in one unit, the local operations emergency centre
(PCL) isin the control room of the affected unit. 1f the emergency is common to both
Units 1 and 2, the control room of Unit 1isthe PCL. Immediately after the
implementation of the emergency plan, the head of the PCL (PCL 1) isthe action
technica supervisor; the planning technica supervisor becomes the acting technica
supervisor for the unit under norma operation. The operations shift manager follows the operationa
emergency procedures until the safety engineer arrives to take over these procedures, and the
operations shift manager then takes over the PCL 1 function. The
shift team and the safety engineer report to the head of the PCL (the operations shift
manager). The shift team is sufficiently staffed to dlow enough flexibility to manage one
unit in operation and one unit under emergency. Moreover PCL 1 is supported by five
people. The means available for the shift crew are well maintained and accessible, but it
was observed that no dosimeters were available in the control room (see section 8.3).

Strong local and nationd technical and logistic support systems have been set up to
assg the plant in coping with emergency Stuaions.

@ Good performance: The support provided to the operationa shift during
emergenciesiswell sructured. At nationa level, the corporate structure and the vendors
have built up a strong capacity for carrying out caculations, smulaions
and assessments as well as providing technical and logistic support. On-site,
multi-disciplinary centres are set up to provide assstance in al matters relating to incidents.
This support is organized by a network of teams and centres connected
by an effective multichannd communication sysem.

Equipment such as pumps, piping and indruments are available a Hamanville or
on other sites to cope with beyond accident conditions.

(b) Good performance: Severd facilities are available at Hamanville to cope with accidents
that were not consdered in theinitid design of the plant, such as
dterndive safety injection pump, piping and valves. At the nationd leve, severd
other facilities are located at different Stesin the country. They are not required
to be used in the firgt stages of an emergency and the plant can wait until the
fadilitiesarrive. Such fadilities include hydrogen recombiners. The equipment is subject to
periodic survellance, ingpection and testing. Its useis prescribed in the operationa
emergency procedures followed by the local operations emergency
centre (PCL), and it would be ingtaled by technica support teams made available during an
emergency. All equipment, ingtdlation tools, manpower, responghbilities
and related surveillance and ingtdlation procedures are described in an
adminigtrative procedure.
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The content of initid and continuous training programme for emergency planning
and preparedness in the operations department is comprehensive, but the length and
frequency of refresher courses (two hours every three years) does not seem to be
aufficient. Severd drills are performed each year that help operations taff to maintain
their skills. Periodic drills and exercises are performed at nationa and ste level. An operations shift
team uses the Paue full-scope smulator for each nationd level exercise.
The team performs the planned scenarios on the smulator or in the Site control room.
This makes the exercise more redistic and does not disturb operation at the Site.

3.8  FireProtection Programme

EdF has developed and implemented a fire protection programme for al NPPs
based on the nationd fire protection policy. This programme has established three main objectives.
to protect personnd; to guarantee operability of safety functions; and to limit equipment damage that
might result in alengthy outage. These objectives are
implemented in the plant design and policy. The fire protection programme is currently
being revised.

A wdl established fire protection programme was found to exist at Hamanville
NPP. A fire supervisor has the overdl responshility for itsimplementation, verification
and training of fire fighting teams on Ste. Because the plant does not have its own fire
brigade on ste (alocd fire brigade comes to Hamanville), on-gte fire fighting teams are formed
from among the shift teams. The teams are well equipped with fire protective gear including sdlf
contained breathing apparatus. Every month afire fighting drill is carried
out at the plant and once a year another fire fighting drill is carried out together with the assistance of
the locd fire brigade.

The control room is the centre of the fire darm response. A control panel of the automatic
fire survey syslem monitors electrica cabinets, rooms and corridorsin the
plant. A comprehensive set of fire action plans that provides the operators with dl
necessary information on fire zones is available at the control room and in each fire zone.
In the event of fire, the operator applies the procedure, cals the loca fire brigade and
sends the shift fire fighting team to the affected site.

Thefire action plans were found to be complete and well located. Extinguishers
are labdlled with the date of the last inspection and are easily accessiblein corridors and eectrical
cabinets. The emergency exits are properly indicated on thewals. However,
there were no arrows on the floors to help orientation of personne in an emergency.

The OSART team reviewed one of the regular ste fire fighting drill & Unit 1. The
time response of the team to the fire darm was gppropriate and its performance was
excellent.
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4. MAINTENANCE

The maintenance activities a Flamanville NPP are performed by severd
departments in the plant: the instrumentation and control, eectrical and data processng department
(AEI); the mechanicd department (TX); the joint structure; and the corporate groups of EdF.
These activities are based on a team effort between the staff of the two
units and the corporate organizations.

The maintenance programme covers the functions and tasks of plant maintenance
with respect to checks, tests, ingpections and overhauls with the object of achieving an economic
and optimized leve of safety and avallability. The maintenance programme has the objectives for
implementation during operation and outage. The responghbilities of the different groups and the
maintenance saff are clearly defined in written procedures.
Plant operation and management policies are a good contribution to plant safety and avail-ability. In
this respect the Qudity Safety Plan applied by maintenance personnel during
work coordination mesetings, detailed work procedures, job file preparation and work
implementation for each activity is agood example of safety culture.

The overdl| condition of plant equipment and systemsis generaly good, but some
suggestions for improvement were offered during plant tours. Storage areas, workshops
and document archives were found to be in order. Corrective, preventive and predictive
maintenance programmes are well defined and established by the use of a computerized
mai ntenance management system.

All maintenance activities were found to be well controlled. Maintenance
managers systematically check reports, outage summaries, maintenance indicators and
event reportsto verify that the maintenance programme is goplied in an efficient manner.

The outage planning process, outage programme implementation and outage
follow-up are very well defined. Thein-service inspection (ISl) programmeis very well supported
and organized and dl ingpections are performed by qudified personnd.

The effort of the g&ff is evident and reflected by the equipment and plant
availability and working conditions. These in turn reflect awell managed maintenance operation and
adrong safety culture but a challenge to plant saff exists for devisng an effective system for defect
tagging of leaks.

The maintenance department continues to develop its activities in an efficient and
well controlled manner.

The improved interface with the operations department is noted. Development of
better performance indicators in the topics of preventive maintenance and maintenance
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performance is on track and takes into consider ation the experience from other nuclear
installations.

Snce February 1995, Flamanville has committed itself to the reliability centred
maintenance approach which is being introduced system by system.

4.1  Organization and Functions

Maintenance respongbilities are shared at the corporate level between departments
within the corporate resources divison (MCP). The division of responsibilitiesiswell defined and
organized. Mot of the corporate support is provided during outages or when thereis a persistent
problem. Specific corporate saff are assigned to Flamanville to assst
in resolving problems in accordance with an established system of equipment priorities,
this system gppears to function adequately.

The corporate nuclear maintenance department (DM) reports to the senior
vice-presdent of MCP for the development of policies and the basic preventive
maintenance programme. DM proposes a maintenance strategy that, in compliance with technica
specifications, ams to minimize corrective maintenance during norma operation while a dl times
ensuring that safety margins and availability targets are met. DM
prepares the preventive maintenance programme for the plant's main systems taking into account
information from manufacturers, experience feedback, regulations and cods.

The corporate chemica and metdlurgica |aboratories group (GDL), whichisa
group within MCP, provides assstance for mantenance activities including non-
degtructive examinations (NDE) and metalurgical andyses. Life time extenson studies,
up to 40 years, have been started for EJF NPPS, mainly steam generators. Asyet, thisis
not acritical project since the oldest plants are about 20 years old.

The maintenance activities a Flamanville NPP are performed by severd
departmentsin the plant: the 1& C dectrica and data processing, the mechanicd
department, the joint structure and in the corporate group of EdF. These activitiesare
based on ateam effort between the staff of the two units and the corporate organization.

The ste maintenance group comprisng TX and AE! follows the maintenance
policy for the equipment, which determines what should be done and when. It isthe
‘'owner’ of the equipment who makes the decision to undertake the maintenance work. It
is the plant director's responsibility to delegate ownership between the operations and the
maintenance departments. The 'owner' is respongble for the safety of the equipment
under its contral.

The interface between maintenance and operations is based on the plant policy of
respong bility and professonalism. In accordance with this policy, operations staff
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maintain ahigh level of confidence in actions of maintenance aff. In carrying out work requests,
the maintenance departments routindy follow the priorities assgned by the operations department
and so keeping as close to the weekly work schedule as possible.

Maintenance personnel a Flamanville NPP are well qudified. Each group within
the maintenance departments has technica support engineers, some of whom have
operating experience and others who have experience in the corporate organization.
Workers have agood level of qudification and severd years of experience a
Famanville. In addition, the training programme for maintenance personnel has heped indill a
homogenous understanding between al maintenance staff with respect to the importance of a
disciplined approach, including adherence to procedures.

4.2  Maintenance Facilitiesand Equipment

The cold and hot workshops are well organized, clean and have sufficient space.
Both are properly equipped and prepared to host the contractors who, during outages, represent a
sgnificant workforce. There are good arrangements in the mechanica hot workshop for tool
gorage. The system is maintained by a contractor and this has resulted
in good tool control in the radiation area as well as reduction of excessve tool decontamination
work. Tool control in the cold and hot areasis maintained by a computerized bar code system,
integrated with the persond badge. The system dlowsa
plant worker or contractor to withdraw atool easily while maintaining good tool control.
Measurement and test equipments are controlled following the same principle. An
additiond festure of this sysem is that the cdlibration date is aso controlled, which helps
to avoid ingruments being used out of ther caibration periods. This system at
Hamanvilleisreliable and commendable.

Hamanville NPP has ingtaled an excdlent computer network in al offices, workshops and
control rooms. The computerized maintenance progranmeis avallable to
al maintenance and operations personnd. The system is aso connected to the corporate
organization of EdF. This equipment is useful for planning, scheduling and optimizing human
resources and feedback application.

Many support devices and tools are available to reduce individua and collective radiation
exposure. Examples of such specid equipment are the Seam generator manhole stud tensioner, the
reactor pressure vessd stud tensoner and the full sized lower part
steam generator mock-up training facility. The corporate technica support group (UTO)
is respongible for design and development of specia tools required to support plant
activities.

@ Good performance: The support given by the corporate technica support group, UTO, in
the design and procurement of specid tools is effective in facilitating maintenance activities,
reducing the duration of work and reducing personnel
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radiation doses. The efficient manner in which requests are responded to and the quality of
the tools provided encourage maintenance staff to seek better ways of carrying out thelr
work. Requests from plants are studied by UTO for feasibility

and agpplication bearing in mind dose reduction, cost benefit, etc., because it

represents a combined effort to optimize maintenance in terms of safety, dose reduction and
cost effectiveness.

4.3  Maintenance Programmes

The Hamanville preventive maintenance programme is developed by the corporate
mai ntenance department based on information from manufacturers, materid
specifications, maintenance doctrines, probabilistic safety assessment (PSA) and
experience feedback from the performance of smilar equipment in other French NPPs.
The preventive maintenance programme is based on two principles: planned
maintenance, which is carried out in accordance with an established timescae (hours,
weeks, outages); and condition based maintenance, which is carried out when a given threshold of
sgnificant degradation has occurred (bearing temperature, vibration condition and oil andyss). The
preventive maintenance programme includes planned refurbishment
or eventud replacement. At Hamanville NPP the preventive maintenance policy of the equipment is
gpplied to main components (safety or availability related) and is established
by equipment family or by asingle piece of equipment. The policy contains judtification
of the maintenance work to be done taking into account possible failure modes induced by operating
regimes, failure consequences (nuclear safety and availability), andyss of maintenance codts, cost of
failures and the requirements for in-service ingoection. Risk andysisis aso included in this palicy.
The preventive maintenance programme is computerized and is part of the maintenance management
(SYGMA) sysem. The Hamanville TX and AEIl departments are responsible for planning,
scheduling and implementation of the preventive maintenance programme during norma operation.
During outages, contractors carry put programmed activities.

A review of the maintenance performance indicators used at Flamanville NPP indicated that
more should be tracked. An assessment of the preventive maintenance programme indicators, such
as maintenance performance, scrams and equipment incidents does not provide enough information
to confirm the effectiveness of the programme. The indicators used to monitor maintenance
performance were insufficient to see clearly the projection of the present maintenance policy into the
near future, or for example, that a
higher proportion of corrective actions arisesin 1&C. The OSART follow-up visit should
investigate what improvements will have been made with respect to maintenance performance
indicators.

As per the commitments made by all French NPPs, Flamanville has committed
itself to the reliability, centred maintenance approach by, carrying out an initial study on
the boron recycle system (TEP) on the 1300 MW series, and primary, effluent processing.
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This study began on 9 November 1995 and finished in March 1996. A 16 member multi-
speciality team participated in this study. A second study will take place as of November
1996 and will deal with the feedwater flow control system (ARE) of the 1300 MW series.

The predictive maintenance programme at FHamanville NPP is smilar to good internationd
practice and appears to be working satisfactorily. The programmeis
designed to avoid safety related equipment failure by firgt predicting its occurrence in the absence of
maintenance and then carrying out preventive maintenance prior to falure
hence minimizing equipment unavailability for safety related equipment. The predictive maintenance
programme a Hamanville NPP basicdly conssts of andyss of information
of the condition of equipment that is revealed during maintenance and by analysing the results of
survelllance tests, preventive maintenance, in-service ingpection and by thermography.

Hamanville NPP is moving towards rdiability centred maintenance (OEM). It isnormaly
the practice that an intention to reduce preventive maintenance is supported by a strengthening of
predictive maintenance. Hamanville NPP is trying to implement this
policy in accordance with the OEM process. However, additional emphasiswill be
necessary to mest thisintent. The OSART follow-up vist may care to check the progress.

The maintenance indicators have been completely reworked. The improvements
concerned the following points:

SYGMA computer applications..

- creation of a list of specifications for the indicators and of the associated
performance indicators;

- utilization of data culled from the work requests (DI) and work orders (Ol);

- automatic extraction of data and performance indicators.

Organization

- utilization of indicators by the instrumentation control electrical data processing
department, technical environmental department and the
mechanical department;

- designation, in each department, of a counterpart responsible for
distributing and monitoring indicators,

- re-organization and limitation of the number of portfoliosin the
instrumentation, control, electrical data processing department, technical
environmental department and the mechanical department;

- definition of qualitative and quantitative criteria associated with the
indicators.

Corrective maintenance activities at Flamanville NPP areinitiated by awork
request using the SYGMA system. Work to be carried out is discussed at the daily,
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morning meeting attended by representatives from the operations and maintenance departments as
well asradiologicd protection and chemigtry. Diagnodsis carried out

and the priority for each task is decided by the operations department. The whole process

iIswell structured and systematic, and permits a good control and follow-up.

Corrective maintenance work is performed usng awel organized job file, which
isfed back to the planners whenever there is aneed for in-depth andysis and root causes.
If s0, the corporate maintenance department searches for smilar events at other French
NPPs using the SAPHIR computer systlem. This SAPHIR system is continualy updated, with
maintenance history and plant events and so provides a good feedback of experience.

4.4 Procedures, Records and Histories

Flamanville NPP has a comprehensive computerized mai ntenance management
sysem (SYGMA), which is used in dl maintenance activities from defect reporting and
work request to work completion. SY GMA relies on three databases. the equipment database; the
spare parts technicd file; and the procedures database (BMO), which
contains standard work sheets, standard work orders and standard tagging requests. The possibility
to create standard work orders enables rapid and reliable definition of
resources needed for the job. This system is very effective and therefore well accepted
by dl personnd. Maintenance procedures can be developed and updated by editors, who have
been accredited by a department manager. The procedure is checked by the editors supervisor
before it is gpproved by the department manager.

Maintenance records are generated when ajob file is opened with awork request
or awork order. Job files for safety related equipment are trested most carefully at Hamanville
NPP. All records are maintained in a comprehensive file which describes all
the activities that are required to meet high standards.

@ Good performance: The control of maintenance records is effectively organized. Files of
maintenance records meet the safety standards according to French regulations. Paper files
and micrafilmsin the archives are referenced in the
computer system SY GMA, which is connected to the corporate organization. The paper
records contain al information such as. generd data related to the work
request; fault andyses, records, specid qudification of parts or materids,
operating problem summaries, monitoring and modification.

45 Conduct and Control of Maintenance Activities

Maintenance activities a Flamanville NPP are executed to high standards of
qudity. A thorough risk andysisis carried out before troubleshooting and before
carrying out corrective maintenance. Qudified maintenance personnel carry, out ther
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work in aprofessona manner according to approved work procedures. Foremen
maintain effective assstance and supervison.

@ Good practice: An exhaudive risk andyssis carried out before starting
corrective maintenance. This requirement is considered to be a good practice, particularly
asit includes the need for arisk andys's before commencing trouble-shooting activities. The
qudity plan (PDQ) requires.

Analysis of the work conditions: Unit status, equipment status, equipment
required, technica specification gpplication, duration.

Technical risk due to the activity: Foreign materid exclusion, use of specific
toals, risk of spare parts errors, source of dectrica supply, safeguard protection,
loss of equipment protection regulation, control rod dropping, cable snapping,
other risks.

Analysis of external risks. Protection against rain or frost, start and stop of
redundant equipment, jumpers and lifted leads, dilution, containment rupture,
other risks.

Analysis of interfaces risks. Change of tagging (wrong aignment), workers co-
ordination, incomplete maintenance tes.

Analysis of the reconfiguration after post-maintenance test: Precaution when
placing the equipment back in service, such as, jumper and lifted leads, dignment,
sensors, check list.

These andyses help avoid actions that could lead to incidents. This procedure was initiated
three years ago and has been well accepted by maintenance personnd and
has provided a good improvement on corrective maintenance gpplications.

The maintenance work control system at the plant is computerized and dl maintenance
activities are controlled by the SYGMA system. When adeficiency is
observed, any member of the plant staff can issue awork request, which, after being
approved by the supervisor, is proposed and discussed at the daily morning meeting and operations
assgn priorities. After the meeting the TX and AEI foremen ensure thet the
work order is checked. After preparation, inspection and anayss, ajob file is prepared which
includes dl the documents necessary to carry out the work such as work
procedures, work sheets, spares parts lists, equipment isolation requirements, drawings
and radiologica protection measures.

Oncethejob file is completed, the work order is scheduled. The same activities
are carried out on preventive maintenance work orders and during outage preparation so
that dl job files are complete to ensure quality and efficient work.
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4.6 Material Condition

The materid condition and plant housekeeping are generaly good. However,
there were leaks from some pipe systems and there were other equipment deficiencies
some of which were not reported viathe SYGMA system. Thisissue has been discussed dready in
sections 1.2 and 3.5.

During the review awiring anomay was discovered in aKRT back pand in the control
room of Unit 1. Leads were seen to be disconnected and along lead having the appearance of a
jumper was in place without any indication as to why or when it was
applied. The expert and the counterparts were convinced that it was a case of
uncontrolled lifted leads and jumper, which was ‘confirmed’ when no records could be
found. Further investigation, however, showed the 'lifted leads to have been leads that
had not been correctly terminated since construction and that the 'jumper' should have
been a short lead joining two adjacent terminds. Staff failed to identify along standing wiring
anomay that had dl the appearance of a case of uncontrolled lifted leads and
jumper. When coupled to suggestion 3.5(2) with respect to reporting deficiencies and to
recommendation 3.6(1) with respect to temporary modifications, it is of concern that staff were
unaware of the long standing wiring anomaly in the pand; it should be a naturd
part of everyone's work to be observant, to identify anomalies and to report them so that
they can be followed up.

Q) Suggestion: Consideration should be given to setting up a programme to ensure
that staff, in particular operations and maintenance staff, understand their respongbilities to
be observant, to identify and report anomalies that they
encounter. Training should be given as necessary. This measure would help
prevent potentid risks of inhibition of a safety function that might occur after maintenance
work or after temporary modifications ingdlation and removd by the timdy detection of any
abnormdlities.

Plant response: (May 1996) Ste organization was devel oped around the considerations of

a transverse working group comprising representatives from the operations department,

and the various maintenance departments and formalized in a memorandum. This

memor andum defines the responsibilities of each employee during the phases of

observation, detection, identification and signalling of anomalies as well as the procedures
implemented. |dentification of apparent discrepanciesis done by additional specific labelling
which provides a link to the work request. The implementation of this organizational
Improvement, based on the practices of Diablo Canyon NPP (USA), is

dealt with in a training programme that comprises:

hierarchical information in the various departments
continuing training through refresher courses for maintenance department work
co-ordinators
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specific training in the operations teams based on the organizational memorandum.

|AEA comment on status: (June 1996) The following have contributed to the
accomplishment of the requirements of the suggestion:
revision of the procedures for identification of defective plant and temporary
installations, including the corresponding tagging systems,
improvements of the maintenance training programme,
improvements of interfaces between departments, particularly between the
maintenance and operations departments.

Conclusion: Issue resolved.

4.7  In-servicelnspection

The bassfor in-service ingpection (I1Sl) a FHamanville NPP isa set of rules for
monitoring mechanica equipment during operation of the nuclear seam supply system (RSEM).
This document was issued by EDF-UTO-GDL in 1990. The components are classified in
accordance with these rules and monitored by non-destructive (NDE)
methods, at periods in accordance with the safety class of the equipment. The
programme cals for aten year period to complete al ingpections of al componentsin the
programme. In addition, before and during commissioning, the equipment basdline measurements
(pre-service ingpection), were recorded and stored in order to compare
them with results from subsequent inspections. The areas to be ingpected, the type of ingpection
and periodicity are defined and presented by EDF-GDL for negotiation to the safety authorities.
GDL is the mechanicd maintenance contractor for these activities, but
the Flamanville plant is responsible for the execution of the programme. Test acceptance criteriaare
gpproved by the safety authority. The system iswell established without wesknesses.

@ Good performance: Specid emphads is given to the in-sarvice inspection programme.
This is strongly supported by the corporate laboratories group (GDL) which provides
support to dl French NPPs. Based on the wide experience accumulated, GDL has
developed this programme with high quality standards.

The testing methods used for the ISl programme a FHlamanville NPP are well established by
GDL and compare favourably with internationd practice. GDL has shown itsdlf to be highly
qudified in thisfidd and it was observed that 1S work is given
appropriate atention. Measurement and test equipment, the tools and materia laboratory
at the site are of ahigh standard and well organized. |SI documentation and records are
well stored and structured in an eadily retrievable manner. A computer support program exists and
isuseful in quickly identifying dl the indications that had been found and the reference to thefile
number showing the type of test carried out. Thereisapractica and professona levd of vishility
for using records. The on-ste S archives containing
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origina radiographs are stored in a room equipped with afire detection systlem. Any indication
shown during the NDE is analysed and the documentation is updated so that behaviour of each
indication can be followed.

48  Sparesand Warehouses

The corporate organization, UTO, has established the materid and spare parts
procurement organization for Flamanville NPP. UTO procures dl the equipment and
parts subject to pecifications (technical requirements and quality assurance). UTO isresponsble
for parts managed nationdly, especidly category 1 parts (specification and control of manufacture
by EdF). At Hamanville NPP, planning staff are responsible for technica control and for defining
safety stock levels. The purchasing section place orders and ensures they are obtained on time.
Warehouse personnel are responsible for storage, packing, preservation, monitoring shdlf life,
documentation and maintaining stock levels. Materid not subject to specification is purchased by
the plant based on UTO general procedures and instructions.

@ Good performance: All the steps involved in the procurement and supply of
pare parts are very well defined and structured to give this service not only to the
Hamanville NPP but dso to the other French NPPs. This gives Flamanville NPP good
availability of spare parts, because of an interlink between al warehouses of other French
dtes. When aspare part is not available in the loca warehouse, the nationd warehouse
database is available to search for it. Thisinterlink of dl
goare parts and materid gives maximum flexibility and support to Hamanville NPP.

The storage of spare partsin the warehouse iswell organized and adequately controlled.
The areais very clean and there is generous space between the shelves to
dlow lifting equipment (e.g. fork lift truck) to be moved without the danger of hitting adjacent
shelves. A lot of wood is used to protect the spare parts. At first sight this
gopears to sgnificantly increase the fire risk but the team was assured by plant saff that
most of the wood was trested to reduce its flammability and caorific value and that the overal fire
burden of the materids in the warehouse was within oecified limits.

In Unit 1, prior to the diesel generator monthly test survelllance, maintenance was scheduled
to replace the manuad isolation vave of 89 mm diameter flange, between the
bulk fuel oil storage tank and the day tank. During checks before work was Started, as required by
the quaity plan, it was noticed that the new vave brought from the
warehouse was 100 mm diameter flange, so the vave could not be replaced. A
subsequent review by plant staff revedled that the spare part number was correct, in accordance
with the warehouse records. The mechanicad maintenance manager has
initiated an investigation of the problem with aview to identifying root causes so that
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effective corrective measures may be ingtituted. The OSART follow-up vist may wish to
check the outcome of the investigation.

The corporate technical support department (UTO), which is responsible for spare
parts specification and control for all nuclear plants, was informed of the above
mismatch, and, after research for the root cause informed the site that it was caused by
an error with the UTO valve reference numbers. It was considered to be a unique
problem. The UTO and plant files were updated, and the compatible valve made
available to the plant. During the following plant outage the valve was repaired (valve
seats were replaced).

49  Outage Management

The generic outage schedule is defined by UTO for dl French nuclear plants. Hamanville
NPP takes UTO reference length and feeds in programme Site congtraints
(such as work, modifications, organization). The Site target length is then negotiated at nationd level
with the Outage Monitoring Committee (CSA). The objectives of dl
outages are defined one year in advance by the Site management contract. The main objectives take
Into account nuclear safety, indudtrid safety, radiation protection, liquid
and solid waste, planning and cost.

Preparation of outage planning and scheduling starts sixteen weeks prior to
shutdown. At the sametime, as aregulatory requirement, the plant must send the outage
programme to the safety authority. This programme defines dl site Statutory maintenance and is
drawn up by the departments. Eight weeks before the sart-up date amesting is
held with the safety authority to discuss the outage programme following which the safety authority
sends a response | etter; from this moment further modifications to the
programme are not alowed.

FHamanville NPP has a permanent outage group (CPAT). Thisgroup is composed
of saven people: one outage manager, one safety engineer (attached to nuclear and
indudtrial safety), one scheduler, two foremen and two scheduling technicians. Once the outage
starts the outage group increases to approximeately twenty people who work as a project team and
includes work co-ordinators and outage activity co-ordinators of several specidizations. The
outage organization works very satifactorily.

Nationd and locd experience feedback (REX) is used during the outage
programme to help with the dose reduction programme during outages. Nationa
experience feedback, managed by UTO, is applied to the programme. The use of tools
like the steam generator manhole stud tensioner, the reactor vessdl stud tensioner and the
full 9zed lower part Seam generator mock-up training facility developed for that purpose have
helped in reducing doses.
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The outage scheduling method uses a computer system caled PRO which uses SYGMA

(maintenance management), AIC (equipment tagging system) and EXCEL
(outage visudization/display) for optimizing the duration while respecting technical specifications.

The changes in plant operationd states are managed very effectively during the

outages by the outage safety committee (COMSAT)

(@)

Good performance: During the outage there are severd plant operationd state changes
and care istaken to ensure that the required plant systems are available at every sate
change. Responghility for approving each change of sateisvested in

the outage safety committee (COMSAT). It isthe respongbility of this committee

to ensure compliance with operating rules, to check that the required functions are available
and to propose dternatives on discrepancies. To achieve these

objectives, documents are prepared 24 hours before the change of date, to
facilitate a check, by discipline, that dl required maintenance and modifications

have been completed, circuits digned, sensors digned, temporary measuring equipment
removed, anomaly or non-conforinance sheets completed, quaity safety plan requirements
have been met, documents updated, fire sectors established and

al post-maintenance tests completed. All these documents are made available to

the safety authoritiess COMSAT activities are commendable in that they ensure

that al activities have been finished before Sate changes can be made and that the new
operationd date can be entered without restriction.

The follow-up to an outage is very effective. The outage group is responsible for writing an

outage report which includes the technicd, financia and adminigtrative
aspects. Thisis submitted to the plant director.
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5. TECHNICAL SUPPORT

Technica support functions are performed by different technica departments,
sections and groups at Hamanville power plant. The groups receive considerable
ass gance and sometimes direction from the corporate organization. Plant staff expressed their
satisfaction with the help and support from corporate groups. This help and support may be two
edged because the staff may be too ready to accept the Situation and status as
it gands and so fail to fully develop a questioning gpproach.

Personnel involved in technica support activities are formaly qudified and well experienced.
The qudification and experience requirements stated in adminigrative documents are satisfactory
and drictly met.

The surveillance test programme for the plant conssts of al necessary key
eements. The programme iswdl tracked by the SYGMA computer syssem. A pardld programme
operated by maintenance gaff includes extengve use of vibration andyss techniques, this
programme will become even more comprehensive when computer-based trending devel oped at
corporate level encompasses dl surveillance tests.

The operationa experience feedback programmes have been found to be very well
sructured, effective and well implemented at the Ste and corporate levd; particularly effectiveis
outage experience feedback, which has resulted in reduced length of outages.

The plant modification programme is strongly centralized and controlled at the corporate
level from initiation of the modification to the necessary changes on the rlevant documents. There
was a pate of reactor tripsin 1994, some of which might have been avoided if implementation of
gpproved modifications had not been delayed. The more prompt implementation of modifications,
especialy those having a bearing on safe and continuing reactor performance is suggested.

The functions of reactor engineering, fue handling and safety-related computer gpplications
were found to be comprehensive in scope, well documented and well
managed. 1n connection with fud handling, a comprehensive unified procedure for a
foreign materid excluson programme for dl activities a the Ste is suggested to be developed. It
should replace the exigting rules which are to be found in different
documents.

In addition to the proposals of the February 1995 OSART team, there were two
issues already being addressed by the plant, that the OSART team suggested should be
followed up.

An acceptable unified foreign material exclusion programme has been introduced
that awaits itsfirst use during an outage. The OSART team was concerned that the plant
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modification in EdF was so protracted that modifications that might result in safety
benefits were being delayed. Two examples were given in the OSART report where
reactor trips might have been prevented had plant modifications, already in train, been
implemented more expeditiously. EdF studied the possibilities for expediting the
modifications. One has been implemented the other, due to safety reasons, not yet been
Implemented.

The issues already being addressed by the pdant at the time of the mission, namely
a comprehensive trend analysis programme of surveillance test results and the tracking of
corrective actions to completion have been successfully introduced.

5.1  Organization and Function

The functions and responsibilities for providing technica support a Flamanville
nuclear power plant are distributed between a number of departments, including some corporate
groups. Some functions are carried out by committees, such as the safety
follow up committee, experience feedback committee, plant operation review committee
and safety technical committee. These laterad committees are chaired by the plant's
advisers or adesignated member of the plant management team. Strong support is given
by corporate organizations, but implementation is a Ste repongbility. Individua duties, obligations,
gods and accountabilities are contained in persona contracts. The
commitments are clearly stated and quantified to make it possible to monitor progress by established
indicators, which are agreed when the contract is negotiated. Performance
againg contract requirementsis carried out regularly on a monthly or three monthly
basis. Corrective actions are proposed as necessary. At the end of the contract period areport is
prepared that includes an andysis of the causes of differences between
commitments and achievements. Compliance with contract conditions affects
remuneration. The system is effective in ensuring that Saff understand the organization
and their own duties and tasks.

It isthe plant's policy that individuas are respongble for dl aspects of the work
they are doing. In thetechnical support area activities are largely conducted by groups, formed of
personne from a number of departments, including operation and maintenance. This contributesto
the effective establishment of links among dl plant personnel asa
result of being jointly engaged in such activities. Communication links with corporate support
groups are well established and well utilized by the personnel.

Personnel involved in technica support activities are formaly qudified and well experienced.
The qudification and experience requirements stated in adminigrative documents are satisfactory
and are drictly met. There are some ten trainees in the plant shadowing other engineers. The
trainees do not have formd respongbilities and do not
carry out tasks except under the direct supervison of quaified staff. Personnel
demongtrated a good attitude to safety. Whenever necessary a safety analysisor arisk
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andysisis done as required by the quality plan (PDQ); the quality of the analyses was
found to be good.

SAfety cultureiswell developed a Flamanville and its employees understand its importance.
The strong support given by corporate divisonsto Flamanvilleisa
sgnificant contribution to its good operationd status. However, the need for aff to
conform to and to follow the requirements of systems set up by corporate organizations
may result in gaff faling to develop and maintain a hedthy curiogity of activities outade
the immediate scope of the work assigned to them, may deter people from pursuing
initiatives and might tifle the full development of a questioning gpproach.

5.2  Survellance Programme

The surveillance programme includes survelllance testing, maintenance and repair
and data evduation. The programme includes actions to be taken when failures and deficiencies are
detected. Test procedures are well structured, having a step-by-step
format, and include prerequisites, such as darms that should not be present and which equipment
should not be unavailable before atest may begin. Procedures include
warnings, a the gppropriate place, that improper execution may cause a reactor trip.
This excellent practice could be strengthened by giving such procedures a digtinctive
colour. The Flamanville procedures include the measures to be taken to return the plant
to the norma date.

The surveillance test procedures are based on rules devel oped at the corporate
level, which are required to be gpproved by the safety authority, DSIN. However, about
onethird of the surveillance test procedures are covered by rules (new and amended) that have not
been gpproved by DSIN. Thisissueis discussed further in section 1.4.
Ted intervas are set with atolerance of plus or minus 25 % of theinterva. The
scheduling of tests during norma operation and for outagesiswell controlled using the SYGMA
computer system.

Two tests were observed by the reviewers. The persons performing the tests made suitable
preparations by reading the objectives, hazards and criteria for acceptance of the
tests contained in the procedures. All procedures were followed in an appropriate professiona
manner and dl data collected. Both tests were satisfactory. One of them
was adiesd startup and load run test. For each diesdl, preventive maintenance precedes
five out of the 9x survelllance tests per year. Thisis arranged to avoid post-maintenance
test starts that would otherwise aggravate wear caused by additiona starts and to
minimize the unavailability of the sysem. The extent of the preventive maintenance is
minor and unlikely to artificialy boost the sarting performance of the diesels.

Surveillance tests on rotating machines are scheduled and performed during week
days s0 that the maintenance saff are available to carry out vibration testsin pardld to
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aurveillance testing. The results of vibration measurements are trended and used for preventive
maintenance planning. Some survelllance test results are subject to trend

andysis particularly where problems have arisen such aswhen atest fails. A computer

based comprehensive trend andysisis being developed at the corporate leved that will encompass dl
aurveillance tests. Introduction of the system is planned for 1996. The

plant is encouraged to seek its implementation as soon as possible. The progress made should be
checked during the OSART follow-up visit.

Bi-monthly reports have been issued jointly by the operations and mechanical
departments since 1 January 1996. These include:

trends in parameters of surveillance tests results of some safety related pumps
(analysis back dated to 1993/94);

comments on any noticeable draft in parameter s between successive periodic tests;
a table showing actions taken or on-going following joint analysis.

Vibration data recorded by the maintenance department will be correlated with the above
before the end of 1996. No major repair has been found to be necessary based on trend
analyses carried out to date.

Specid tests arerarely carried out at the plant. The last two were carried out in
1987 and 1989. A request for apecia test can be initiated by the corporate or the Site
organization. The requirements of the qudity plan (PDQ) must now be met before conducting a
specid test or infrequent operation (evolution). This appearsto be an
effective way of ensuring that adequate safety margins are maintained during specid tests
and evolutions.

5.3  Operational Experience Feedback System

The operating experience feedback programme (OEF), known in EdF by the
acronym, REX, iswell developed. The corporate organization has set ten criteria, which gpply to dl
EdF's NPPs, for those events which must be reported to the corporate REX department. These
events are first analysed on-dte. The corporate department is
respongible for further analysis of the events and the identification of trends and emergent generic
problems. In 1994, 970 Hamanville events were reported in accordance with the
ten criteria. Of these, 55 were classfied as equipment failures and were anadysed
according to a prescribed methodology. This dassicd rdiability andyssisamed at
identifying the frequencies and causes of equipment failure.

Significant events are determined by criteria set by the safety authority, DSIN.
Eleven of the 970 events met the DSIN's criteria and besides being reported, were
andysed in-depth to identify root causes. All deven events were classfied againg the
INES scale as level 0. Human factor anayses were carried out whenever human
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performance was judged to be contributory to the event. Approximately 30 persons on-
Ste aretrained in root cause and human performance andys's techniques.

@ Good performance: Responshilities for the operating experience feedback (OEF)
is now devolved more to the nuclear power plants. Flamanville staff now conduct
al root cause and human performance analyss. Adequately trained personne in
al departments support the human performance anaysts who co-ordinate the
whole OEF ste programme. The threshold of the reported eventsis very low, as shown by
the fact that 970 events were reported in the year 1994. Fifteen other
events were anaysed using the same methodology and depth of andysis as the Sgnificant
events. The analysis reports are well structured and show that the
depth of andysgsis satifactory.

The OEF programme at the corporate level iswell developed; it recelves reports
from EdF's NPPs as well as worldwide nuclear industry experience. Of the events
reported, approximately 10,000 events from French plants and 1500 events from other countries
are analysed for gpplication in France. The performance and co-operation of
the corporate OEF department is considered by the Flamanville personnd to be effective.

At the corporate leve, tracking of corrective actionsis being extended. At
present, the corporate OEF programme considers an action to be completed once the
actions are passed to a responsible person at the corporate or site level. The success of
the actionsis not yet followed-up. There are plansto extend tracking beyond the present scope.
The corporate group is encouraged to complete the implementation of these plans
as soon as possible. The follow-up vigt should check on the progress of this plan.

The corporate level nuclear power plant operations (EPN) management now checks
that:

all objectives and success criteria associated with the implemented action have

been met;

sufficient publicity has been made concerning developments in the existing system;

any deviations identified during the execution phase have been processed.

These requirements are set out in a comprehensive procedure introduced in June 1995.

The REX system dso includes outage experience. The co-ordination between stes and the
corporate groups has been most beneficial and the analysis of outage experience
has resulted in the reduced length of outages by up to five days per unit.

(b) Good performance: Operating experience feedback programme (OEF) for
following the outage experience has been devel oped by EdF for the site and the corporate
levd. It contributes to the management of the outages. The experience feedback process
ensures a standard classification for outage eva uations and vaidation of the experience
feedback reports. The outage experience feedback
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programme had subgtantidly contributed to improving the outage organization and
shortening the outage length, when it was initiated, by gpproximaely ten days for
eech unit outage. It is Hill ussful and has resulted in Hamanville in reducing the length of
outages by an additiona five days per unit.

The corporate OEF department publishes a compendium of events, C'est Arrivé
dans les Centrales, on amonthly bassinforming saff of eventsin the power plants. The well
Illugtrated publication, which is professondly laid out, is interesting to read and is popular among the
gaff and contributes to safety and to improving the OEF programme.

54  Plant Modification System

Pant modifications are managed by the EdF's generation and transmisson division
(DEPT) asthe owner, and the engineering and congruction divison (DE) asthe
contractor. A contract between the two divisons signed two years ago, governs ther relationship.
The corporate engineering department (1PE), formed by both organizations, DEPT and DE, takes
the leed in modification management. The modification control
system forms part of the guidelines for IPE (firgt edition published in 1994) where dl policies, plans,
respongbilities and authorities a corporate and Ste levels are well
explained. The guiddinesindude the main palicy principles such as: only worthwhile modifications
to be carried out; the vdidity of choice to be confirmed; condgstency in the physica and
documentation aspects of the units to be maintained; pilot modification to be carried out and
feedback from it to be obtained before gpplying it to the rest of the series,
and the impact on the length of outage time to be minimized. A joint organizationa
gructure is formed from the personnel of two divisions for each modification and support
is given by the engineering support centres.

The processing of modifications is the same for smdl and large modifications as
wel| asfor the modification of documents including the development of symptom based procedures.
After arequest for amodification is received, usudly initiated by the NPP
an evauation report is produced, together with safety risk andysis and Lietota package
is presented to the corporate operating review committee (CTE). When a modification receives
forma approvd, implementation studies are produced and a preiminary work
file prepared. The work file defines the objectives and the means needed to carry out the
modifications on the specified unit including the requaification test and states the consequences of
the modification on operation, maintenance, and spare parts inventory.
All the steswith smilar units are informed. Informetion is then given to the safety
authority. Modifications are collected in packages for implementation during an outage.
The packages for Flamanvilleé's 1996 outages consst of 128 modifications. Each modification has
been assgned to a co-ordinator who is responsible for al sites where it
will beimplemented. Good control and the transfer of experience isthereby achieved.
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The modification process from request to implementation is complicated but well structured
and effectively controlled. A procedure governs how the process for
emergency safety related modifications can be shortened. It israrely used.

On reviewing amodification in the course of ingalation it was noted that
completed work wasin order and the work places had been cleaned and were tidy.
However, in the area where work was in progress, it was found that tools and materials
were scattered about. This suggests that the control of materiadls was not strict and this
might lead to some materids inadvertently entering an open system. All necessary documentation
and drawingswerein place.

When reviewing operationd history the team found that some of the reactor trips
that occurred in 1994 might have been avoided had approved modifications been implemented
without delay. More details of the modifications and the effect their dday
has had, are given in section 3.4. Avoidable delays at the corporate level in committing resources to
implement some plant modifications may have been a contributory factor to
an increase in reactor trips and a consequent reduction in plant performance. A design change
request was rased in 1987 to ingdl an darm on alow-low steam generator level, which would give
warning of the imminence of areactor trip due to low steam generator level. A design change
request was raised in 1990 to disconnect the reactor trip sgnd
from the turbine trip Signd, Liking into consideration the 85% steam dump capability.
Three out of six Unit 2 reactor tripsin 1994 were related to the above design change
requests. These changes were planned by the corporate level for implementation at Hamanvillein
1995 an 1996. A plant request to implement them earlier was denied,
even though, the OSART team learned, no complex resources would be needed to
implement these design changes. These long standing design change requests have contributed to
the significant number of reactor trips of the Unit 2.

Q) Recommendation: The corporate level of EdF should expedite the
implementation of plant modifications, especidly those likely to have a beneficid influence on
reector performance. The more timely implementation of the low-
low steam generator darms and the disconnection of the reactor trip from turbine
trip, both approved modifications of long standing, may have prevented three reactor tripsin
1994. Thiswould contribute to a strategy of reducing the number of reactor trips and
consequently to areduction in challenges of reactor protection systems.

Plant response: (May 1996) Subsequent to the recommendation, as of today, the steam
generator alarm modification was carried out during the two unit outagesin 1995.

As for expediting the 'turbine trip without reactor trip' modification the site sent a letter
(D5330/DRN/DGT/RN 4012 dated 2 May 1995) to corporate management, who decided to
maintain the integration of this modification, (which contributesto a reduction in the
number of trips) with the 1993 batch of modifications, during the ten-year inspection,
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i.e., 1997 for Flamanville 1 and 1998 for Flamanville 2 [letter GO/HS95238 signed by
the technical delegate of nuclear power plant operations (EPN)]. This decision was taken
by the corporate office after a feasibility study was made by the UNIPE (Cor porate
Engineering for Modifications). The conclusions of this study were presented during a
meeting of the CSNE (Corporate Nuclear Safety Committee). These conclusions point to
major difficulties and nuclear safety risks which would emerge if a modification were to be
installed disassociated from its batch (letter GO/HS95238+ answer from the CSAE dated
5 April 1995).

This decision corresponds to EdF's adoption of the policy to standardize all French NPPs,
with respect to design as well as operation. This gives the advantage of being able to
share experience feedback and enhanced nuclear safety. To this end, this modification will
beinstalled on Paluel 1in 1996 during the integration of the 1993 batch. (Thisunit is

first off of the P4b series). After one year's satisfactory experience with the modifications
made, the 1993 batch will be extended to all units within the series during their ten year
Inspection.

It should be pointed out that this modification affects the following systems:. reactor
protection system (RPR), turbine bypass system (GCT) and generator and power transmission
system (GPA) as well as SPIN software and that it requires several years of study. EdFs
concern for quality as well as the enhancement of French NPP's performance dictates the
need for caution to guard against the modification failing to meet itstarget objective.

In conclusion, the highly operational nature of this modification and its interconnections
with the 1993 batch are such that there is no point in separating this modification from
this batch, regardless of the deadlines.

| AEA comment on status: (June 1996) The expediting of the two modifications has been
considered in-depth by EdF. In one case it was possible to accede to the OSART team's
recommendation but for safety reasons it proved impossible to bring forward the
implementation of the second modification.

Conclusion: Issue resolved.

55 Reactor Engineering

Reactor engineering activities are performed by the technica and environmenta
department (STE) and the nuclear fuels group (GCN) of the corporate resources
department. GCN is responsble for long term fud management. Generic sudies are
carried out, such as fue management schemes and safety andyses to determine the
overdl strategy. GCN isaso responsble for tactical studies such as determining the roading
pattern. safety evaluation of areload, and parameters for plant operation.
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The steisresponsible for refudling, management of fuel on-site and core
monitoring. The andysis of the next cycle's coreis cdculated by the GCN and verified
by the fuel supplier. Different computer programs are used by GCN and the fuel supplier ensuring
that an independent check is carried out. The regulatory authority is required to gpprove the safety
evauations and to receive the results of the core physicstests such as
the zero power test, the neutron flux mapping, the reactor protection system cdibration, determining
the power levels and power increase, if necessary. The safety authority also partly ingpectsthe
periodic tests during core monitoring.

The results of analyses of the next cycle's core, such as reoading pattern and theoretica
parameters for plant operation, are supplied to STE approximately one month before the
Hamanville needsit. In order to make thisandyss, GCN follows up on the necessary on-line data.

The computerized refudling orders are drawn up by the test section of STE in accordance
with a safety requirement and are checked step-by-step. The refuelling procedures are drawn up
by the generd section of STE. The core physics test and the periodic tests for core monitoring are
performed by the test section in accordance with the procedures and are partly helped by GCN.
Some procedures were reviewed; they were
found to be clear and understandable and consstent with the requirements of the technical operating
specifications, the FSAR and vendor recommendations. The conclusions of the tests are reported
to the plant manger in atimely manner aong with sufficient core performance data. The
computerized fud assembly history data include al necessary data
for fuel management and are kept up to date. The test section is provided with adequate human
resources who have accumulated sufficient training and experience; ther
relationship with GCN is good.

The chemigry section of STE monitors the integrity of fuel by taking
radiochemicd measurements. The criteriafor maximum activity are specified in technica
specifications. The criteriato carry out Spping andysis are specified in directives from
the corporate organization. Although, EdF does not have a zero fud leskage palicy, it
has grict requirements with low limits for rdloading fud with small lesks.

5.6  Fud Handling

Fud ingpections and manipulations are the respongbility of the testing section and
fud group of the genera section of the technica and environmenta department. A
number of other Site departments and sections are included as necessary, such as. security, section,
mechanica department and radiation protection section. The co-ordination
among them iswell defined. There are well developed adminigtrative procedures, which control dl
manipulations with the fud a the Site from arriva of fresh fud on-ste and the departure of spent fud
from the dte. All changes of fud pogitions at Ste have to be authorized and witnessed by the testing
Section.
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There were no activities with fuel at Ste during the misson. The procedures for manipulating
the fuel are comprehensve. The fud and trangport containers are carefully inspected upon arriva
on-site, acceptance standards and non-conformity procedures exist.

Fud loading and unloading procedures are comprehensive. Identification of fuel
to be loaded or repositioned in the core and spent fuel pool is checked by two different persons
using two different documents to avoid errors. The procedures require the
control room supervisor to authorize the programme before the fuel handling in the
reactor starts. Radiation protection provisons are included in procedures or they are
covered separately in the qudity plan risk andysis for maintenance work, if some such
work is necessary. The number of qudified personnd involved in the fue handing
activitiesis adequate.

When vigting the fud storage building of Unit 1 the team found some extraneous itemsin the
spent fuel building. The following day the spent fuel pool area of Unit 2 was found to be clean and
properly maintained. Environmenta conditionsin the spent fud buildings were found to be
satisfactory and properly monitored. Discussions with staff reveded a perception that aforeign
meaterids exclusion programme was the control of
toolsin the vicinity of open reactor coolant and other systems.  Although aforeign
materids excluson policy exiss a Hamanville, including provisonsin the qudity plan
and risk anayses for maintenance work, it does not gppear to extend to the exclusion of foreign
materids from the spent fud poals. In the fud storage building of Unit 1 the
team found three loose bolts (about 5cm long), severa nuts and washers in the vicinity of
dry storage fud racks and part of a broken metal tool (about 16 cm long) and afew spare parts
within 1 metre of the spent fuel pool. The presence of debrisin the fud pools can
have a ddeterious effect on dladding and can interfere with cooling arrangements.

D Suggestion: Consderation should be given to developing a unified procedure for
aforeign materid excluson programme for the ste. Staff members and
contractor personnel involved in maintenance, other work on open sysemsand in
fud storage buildings, should be trained in the requirements for foreign materia excluson.
Such aprocedure will contribute to safety and availability of the
systems.

Plant response: (May 1996) As a complement to the general cleanliness provisions that
are part of the QC method, a general memorandum was issued that defines the service
areas judged to be a high risk and the procedures established for carrying out service
operations in these areas. This memorandum defines the following major principles.

counting and management of tools, measuring instruments, spare parts brought

into the service area,

product management,

cleanliness report once the work site is finished,

interdiction of certain objects. (toolsin poor condition, breakable items, etc.).
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The principles of this memorandum wer e presented to the technical inspectors and work
co-ordinators during the day of training prior to the outages. The technical inspectors and
work co-ordinators are responsible for passing this training on to the sub-contractors
participating in the pre-service operation meetings (kick-off meeting, lifting

of prerequisites, etc.). These principles are permanently posted at the access points of these
high risk service areas.

| AEA comment on status: (June 1996) The plant has introduced a procedure that
provides a unified foreign material exclusion programme. The procedure identifies the
critical areas and defines the measures to be taken. The principal activities are posted on
all entrancesto the controlled zone. The procedure, implemented in 1996, has been
effective in normal operation. No modifications to the procedure are foreseen for its use
during outage periods.

Conclusion: Issue resolved.

Procedures prescribe the storage configuration of spent fuel to ensure compliance with
criticaity requirements. Spent fud pools are well equipped for carrying out fuel handling operations
including packing spent fud into casks for trangportation.

57  Safety Related Computer Applications

A programme for utilization of computer cgpabilities and gpplicationsis managed
by the corporate computer goplications management committee. The functions and responsibilities
of each EdF organization for computer utilization are well defined and
clearly stated for the plant and the corporate level. A decision to develop new large applications
can be taken only at the corporate level. Two excdlent large computer
networks have been indaled at Hamanville NPP, which are atechnica management
network and a resources management network. Each network has more than ten
computer applications. There are no safety related computers at the plant. Thereisa
process monitoring computer system (KIT) to support the operators work but the plant
can continue to operate even if the KIT stops working.

The computer quaity assurance programme includes well developed secure
password systems at plant and corporate level to protect data and programs. The
information system management group (GSl) at the plant is responsible for the operation
of networks, anadyss of users gpplications, user assstance and ensuring the integrity of
data. Maintenance of the corporate level software is the responsibility of the corporate technical
support department (UTO). Data maintenance is performed by the plant,
whenever possble, and managed by UTO. Both groups are successful in working
together and end users that were interviewed expressed satisfaction with the services.
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The process computers, including the process monitoring computer system (KIT), monitor
radioactive releases to the environment and meteorologica data. They are
connected to an interplant monitoring systems network. Redl time data from the system
can be obtained at the corporate level and by some other externa organization, such as emergency
centres. The KIT system, dthough designed dmost 30 years ago, is dill very helpful and isin
congtant use as atool for the operators. There is adequate redundancy
in the circuits from the plant to other organizations, computers and in databases in case of failure.
The integrity of the network is confirmed twice aday.

Information system implementation and follow-up control information strategy of
the plant iswell controlled by an information officer, supported by expertsin functiond. technical
and resources groups and by the corporate organization. The personnd are knowledgeable and
adequatdy quaified and trained.

The most sgnificant nationa applications are the SY GMA system for work order
processing and work assessment and SAPHIR for collection of locd, nationd and
worldwide operationd experience. The SYGMA system was extended in 1992 to include
the collection of preventive maintenance related data. The SAPHIR system has been operating
snce 1994; itisableto access SYGMA. They are well designed and helpful to
the users.

There are about 450 persona computers at Flamanville which are dso terminasto
the networks. The end users of the computer systems, including control room operators are
satisfied with the systems and the gpplications thet are available.

Nens/osart/96/78/F
flamvill .fu/kwh/rdi
1996-07-08



81

6. RADIATION PROTECTION

It is EdF's policy that plant departments and personnel are responsible for their
own radiation protection. Staff are given sufficient knowledge through training to achieve
the objectives of thispalicy. Asaresult the main tasks of the industrid safety and radiologica
protection section are to provide advice, carry out checks and deliver
training. Thesetasks are carried out competently.

Hamanville's approach to radiation protection is based on the recommendations
given in ICRP-26 published by the International Commission on Radiation Protection (ICRP).
Over the past two or three years the whole plant has striven to fully implement
the ALARA principles. These efforts have been fruitful and, at present, the plant is approaching it in
adructured way. The ICRP-60 recommendations are to be fully implemented by the year 2000.
Since 1990, the collective dose has Sabilized & a
relatively low vaue about 1 Sv per unit. The individua doses for the group of workers
with the highest radiation exposures have continued to decrease consderably.

A consequence of the palicy that every individud is respongible for hisher own radiation
protection is that radiation protection work permits are not used. However, the policy encourages
individuas to request assistance and advice from the industria safety
and radiologica protection section whenever required.

The unit of radioactivity used a the plant has been changed from the old units,
Curie (Ci), to the Systeme Internationd (S1) units, Becquerdl (Bg). However, both old
(rem) and new (Sievert) units of dose can be found in use around the plant. This could
be a source of confusion.

The wadlls, floors, equipment and instrumentation in the controlled areas of both
units are in the condition required for radiologicad work and give evidence of good housekeeping
with respect to these matters. However, consideration should be given to correcting the deficiencies
found in the coating of the floor in the Ste decontamination workshop, in addition to the work
planned to repair the coating of the walls.

The radiation survey programme is sufficiently comprehensive. There are
aufficient fixed and portable monitors; their cdibration and status control are adequate. Interna
contamination is determined by whole body counting on aroutine bass. The
plant has a gpacious and fully equipped facility for the trestment of contaminated persons, which is
seen as agood performance.

Since 1990, Flamanville has succeeded in considerably reducing the volume of
solid radioactive waste and plans further reductions. This reduction can be accredited to
the awareness of the personnd of their repongbilities for the waste reduction. The solid waste
treatment seems to be well under contral.
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Except for tritium, the amount of activity of gaseous releasesis currently less than
1 % of the regulaory limits. Since 1988 the NPP has succeeded in consderably reducing
the activity of liquid releasesto lessthan 1 % of the regulatory limits, except for tritium.

The plant has good facilities and is very well equipped to give radiation protection support
during emergencies. Thisisa clear commitment by the plant staff to support emergencies.

Good progress has been made in resolving the radiation protection items identified
for improvement by the OSART team. Three items are resolved and three are progressing
satisfactorily.

Good progress has been made in the checking and clearing of equipment before it
isremoved from controlled area. Monitoring of the corrective measuresis still necessary
to ensure that the aims of the corrective measures are achieved. A programme for the
change over from old radiation units to Systeme International (S) units has been
developed and will be completed on 1 January 1999. EdF is now committed to the
monitoring of extremity doses but more work is required beforeit isintroduced at
Flamanville.

The remaining issues namely the introduction of predetermined locations in loose
surface contamination surveys, the repair or the protective coating on the walls and the
floor of the decontamination workshop and a procedure for dealing with unusual |eaks
have all been resolved.

6.1  Organization and Function

The position of the radiation protection manager (head of the radiation protection
section, SRP) in the organization is such that he can readily advise management asto the
effectiveness of the radiation protection programme. He has access to the levels of management
that have the authority to establish and to enforce safe radiation protection procedures. SRP staff
have the authority to stop work, if radiation protection practices
are judged to be unsafe.

Written policy statements on radiation protection and the application of ALARA principle
have been issued at both the corporate and plant levels. It is EdF's policy that
the departments and their personnel be responsible for their own radiation protection. As
aresult, the main tasks of the SRP to give advice, make checks and train other staff. However,
jobsinvolving sgnificant doses have to be authorized by SRP. The number of gaff in SRPis
aufficient (16 persons).

The whole plant has worked hard in the past two to three yearsto fully implement
ALARA principles, as set out in ICRP-60. Some of the procedures concerning the
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subject have been introduced only recently and others are il in development. The
effectiveness of the procedures could not be checked because of lack of experiencein this
matter.

The qudification of SRP gaff is sufficient for them to fulfil their tasks adequatdly. Sincethe
middle of 1994 aformdized training plan has been set up for every individud.
It isintended that the plan will be updated every year according to the needs of the
section and theindividud. Radiation protection training congtitutes an essentid part of
that training. Specid attention is given to the understanding of the ALARA principle. At
the time of the OSART mission SRP gtaff gppeared to be well qudified and working effectively.

The training and qudification of radiologicd workers (both for EdF and
contractors) is defined by EdF. Training condsts of basic initid training with refresher courses held
every three years. For both types, vdidation of the level of knowledge is assessed at the end of
training. SRP gaff carry out independent checks of the level of contractors knowledge and if not
satisfied can require individuas to retake the refresher course even if they have passed the
assessment. In addition, radiation protection training
Isgiven by SRP gaff to both EdF and contractors supervisorsin preparation for the
annud outage. Thetraining is a necessary supplement to the three yearly retraining.

6.2 Radiation Work Control

The policy that workers are responsible for their own radiation protection has

resulted in there being no need for radiation protection work permits. This placesa
greater importance to radiation protection training to ensure that al radiation workers

have sufficient knowledge to avoid the dangers. The training defined by EdF together
with the annud training given by the SRP gaff before the outage is congdered to be sufficient for this
purpose. Although dl radiation workers are responsible for their own safety, they are encouraged
to request assstance and advice from the SRP. However,
there are no criteriain procedures and work descriptions requiring specia precautions and SRP
assistance with respect to higher levels dose rate, but a procedure is being developed covering work
carried out in areas with dose rates exceeding 0.02 mSv/h. The procedure

requires that SRP must be consulted and specid radiation protection measures applied, if advised.

A system of zone-categorization according to the dose rate is gpplied. The
workers have free access to the green and yellow zones (dose rate less than 0.025 mSv/h
and from 0.025 to 2 mSv/h respectively). Work in orange zones (dose rates between 2
and 100 mSv/h) has to be approved by the SRP. Work in red zones (dose rate may
exceed 100 mSv/h) needs the approval of the plant director.
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Maps at the entrance of the controlled area show the most recent dose rates and
the hot spots. Specid rooms and individua work stes (e.g. shdtersin the hot work
shop) are marked with respect to dose rates and, if applicable, with the contamination
leve.

Thewadls, floors, equipment and ingrumentation in the controlled areaarein a
good condition as required for radiologica work and give evidence of good housekeeping with
respect to these matters. However, the radiation protection measures taken to dedl
with puddles of water in the controlled area were not commensurate with the problems
that might have existed. In severd places, for example a the joints between building
units, there were puddles of water. The puddles had gppeared in the middle of the week previous
to the OSART misson and were thought by plant staff to have been caused by recent heavy rainfdl.
There were no signsto indicate whether and to what degree the
water was contaminated and no measures could be seen that would limit the spread or
remove the water such as channdlling towards drains thereby minimizing the chances of it becoming
contaminated whereit lay. Although the manager of SRP section declared that
it was not contaminated, the plant's gpproach did not seem to be adequate for the
following reasons.

documented contamination surveys started the day after the expert raised the issue;

smears were only performed for one puddle;

contamination surveys were done once aweek up to the moment of observation

the absence of signs to show whether and the degree to which the water was contaminated;
the absence of arrangements to minimize the chances of the puddies becoming
contaminated.

Q) Suggestion: Consideration should be given to developing arrangements to dedl
with unusua leaks and sources of contamination (especidly sources of a persstent origin).
These arrangements should include indructions about the frequency of the contamination
surveysto be carried out and the way to mark leaks. Adoption of
such arrangements would prevent any misunderstanding of the status of
contamination and would aso reduce prevent the risk of its being spread.
Appropriate instructions will provide guidance to the radiation protection section
on how potentid contamination sources in the controlled area should be identified, surveyed
and reported in atimely manner.

Plant response: (May 1996) Written instructions have been drawn up to specify the actions
that radiation protection section employees must follow whenever a leak is discovered
within the controlled area. These instructions are designed to avoid any risk of dispersion,
in the first phase and to repair the leak in the second phase.
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These instructions involve:
measuring the surface contamination,
installing markersto avoid the risks of:
- slipping,
- dispersion, if the water is contaminated. In such a case, the level of
contamination is specified on the marking.
- seeking the origin of the leak,
issuing a work request (DI).

Work request processing triggers the following actions:
additional radiation protection measures and their frequency of application,
catchment of the leak if it flows into a passageway,
decontamination of the room if surface contamination is greater than 8 Bg. cm™?,
servicing the faulty equipment.

| AEA comment on status: (June 1996) The comprehensive procedure was put to good
use in one event when a floor drain became blocked and a puddle formed on the floor.
The procedure proved to be effective: no modifications were necessary.

Conclusion: Issue resolved.

Dose rate and loose surface contamination surveys are carried out by SRP in the controlled
area by the SRP. The cold changing rooms are also checked for |oose surface contamination.
However, the regular surveys of loose surface contamination do not
include dtrategicaly predetermined points, only points chosen arbitrarily. This practice means that
the ability to and benefits of andysing trendsislost.

2 Suggestion: Congderation should be given to including srategically
predetermined points in the current survey programmesin addition to the practice
of usng arbitrarily chosen points. Thiswould permit representative trend andyses
of loose surface contamination surveysto be carried out which should grestly
improve the usefulness of the information of contamination conditions.

Plant response: (May 1996) The work procedures of the radiation protection section have
been modified to take into account this suggestion. 34 strategic points have been
determined based on the analysis of last year's results and risk analysis. The exact
location of these points was positioned on room plans enclosed with the procedures thus
guaranteeing repeatability of the measurements at the same places. The measurement
results are given in the expert report of the procedure and in a table for the analysis of
trends over time.

| AEA comment on status: (June 1996) The 34 additional strategically chosen fixed
survey points were introduced in February 1996. Analysis of resultsis carried out using

Nens/osart/96/78/F
flamvill .fu/kwh/rdi
1996-07-08



86

a computer program. Plant staff believe the inclusion of fixed pointsin the survey
programmes to be a valuable improvement.

Conclusion: Issue resolved.

The officid individud radiation dose is determined by film dosmeters. The operationd dose
is measured with electronic dosmeters. The operationd dose records
are gored in acomputer. The computer system is dow and the records are only made available the
next day. Therefore asystem of daily dose limitation is not possible.

Equipment leaving the controlled area has to be checked for contamination by the work
supervisor. If the equipment is not contaminated (total &count and &dose rate less
than the prescribed criteria) each package has agreen labd. If the equipment is
contaminated each package islabelled with ayelow labd. Although the system is stisfeactory, the
requirements are not being fulfilled conastently. Based on the evauation
of the documents provided, there is a high proportion (about 10%) of errorsin the way
that the equipment is being cleared before it is removed from the controlled area
(equipment not ingpected, labels incorrect or missing) so thet thereisarisk of a spread of
contamination. This problem has been identified aready by the plant and measures arein
preparation to improve the situation.

3 Suggestion: Condderation should be given to identifying the root causes of
problems in clearing equipment before it is removed from the controlled area. Corrective
actions should be implemented based on this andysis and may include revison of
proceduresiingructions, training of personnd and enforcement of requirements. This should
make the system more professonad and would reduce
the risk of a spread of contamination.

Plant response: (May 1996) In 1994, anomalies encountered on equipment exited from the
controlled area were divided as follows:

5% label incorrectly filled in,

5% equipment incorrectly checked, or not checked at all.

In 1995, the site implemented corrective actions designed to improve the professionalism

of its employees:
information from the EdF work supervisors, technical inspectors and work co-
ordinators,
information from the work site managers of the sub-contractors,
clarification of controlled area exit procedures and accompanying employees
responsible for opening the equipment air-lock,
reinforcement of checking actions performed by the radiation protection section.

In 1995, checking actions were increased two-fold. The results of these checks show:
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a significant reduction in the amount of unchecked or poorly checked equipment a
drop from5 %to 1. 5 %;

mixed results concerning label information when compared to 1994: increase from
5% to 12% in Unit 1 and decrease to 3% in Unit 2.

Actions undertaken to eliminate unchecked or poorly checked equipment have given satis-
factory results. Provisions, especially in terms of infor 7nation, will be carried out once again
in 1996. In an effort to solve the problem of incorrectly filled in labels, a new,

more ergonomic model has been designed and implemented on the site. The programme of
reinforced checking is maintained to guarantee the effectiveness of the corrective

measur ements taken.

|AEA comment on status: (June 1996) Flamanville NPP has implemented measures to
meet the requirements of the suggestion and has monitored their effectiveness. Asa result
mor e improvements wer e introduced in May 1996. Monitoring of the corrective measures
will continue to be carried out, and until the measures have been shown to be effective,
the suggestion cannot be considered to be fully resolved.

Conclusion: Satisfactory progress to date.

6.3 Internal Radiation Exposure

The plant pursues a clean plant concept, striving congtantly for a surface
contamination of < 8Bgycnr? in the controlled area, which is seen as arestrictive level. Suitable
equipment is avallable to prevent the development and spread of arborne contamination. There are
aufficient fixed monitors as part of the plant monitoring system (KRT) aswell as portable monitors
to measure airborne contamination. The monitors of
the KRT system are provided with darms in the main control room and satisfy the present plant
needs. The SRPisresponsible for this part of the KRT.

Externa contamination is checked by sendtive personnel monitors (porta
monitors) in two stages a the exit of the controlled area. Internd contamination is determined by
whole body counting on aroutine bads. This monitoring is done every sx months for EdF workers.
For contractors the whole body counting is performed on the
dte at the beginning and end of the work period. Urine measurements are taken if the
whole body count gives rise to additiond investigations. Should there be a case of
interna contamination, the resulting dose would be caculated according to ICRP-54. The plant has
agpacious and fully equipped facility for the treetment of contaminated persons, which is consdered
to be agood performance.

@ Good performance: The medica centre has spacious and fully equipped facilities
for the decontamination and smple medica trestment of any person on the Site. Persons
contaminated in the controlled area can be trangported to the medical
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centre. By timely adminigtration of gppropriate treetment the intake of radioactive materid
in the body can be decreased.

The plant has a contract with amilitary hospitd in Cherbourg for the treetment of
contaminated and/or irradiated persons who need full time treetment off-ste. This
hospitd has the required facilities.

6.4  Ingrumentation, Equipment and Facilities

The plant has sufficient fixed and portable radiation protection instrumentation for normal
operdtion, outages and emergency Stuations. Insrumentation covering the full
range of ionizing radiation, and al categories of contamination present in a nuclear power plant, are
avalable. Theingrumentation is readily accessible during operation aswdll as outages. The
indruments are cdlibrated annually by an outside contractor, who is
accredited by the Bureau National de Metrology. The fixed instruments (porta monitors)
are checked by the SRP every month in accordance with procedures. All instruments are |abelled
with the date of cdlibration. The tatus of the instrumentation iswell controlled. Although the unit of
radioactivity used at the plant has changed over from the old units,
Curie (Ci), to the Systéme Internationa (Sl), Becquerel (Bg), both old (rem) and new (Sievert)
units of dose (equivdent) arein use. During the review it was found that both
old and new units were used for dose (equivadent) and dose (equivaent) rate on insrumentation,
bags of waste and stickers, and in procedures and ingructions This
could be confusing for the plant personnel and can give rise to mistakes.

D Recommendation: The plant should establish a mid-term plan to change over
from the old unit (rem) to the Systeme Internationd unit (Sievert) for the dose (equivaent)
and dose (equivdent) rate, so that within two to three years the new
unit for dose is used throughout the plant. Thiswould prevent misunderstanding
and eliminate a possible source of a mistake that might lead to an increased
irradiation risk.

Plant response: (May 1996) Flamanville has defined a strategy for changing equipment
units, taking into account the following criteria:

changing units at the same time to avoid having old models and new model s of
equipment simultaneously present. This eliminates a major source of errors.

changing units after the two ten year inspections (Unit 1in 97 and Unit 2in 98) in
an effort to avoid additional inconvenience to the workers during these special
periods within the life cycle of the NPP.

The action plan chosen by the siteis as follows:
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Maintaining the present provisions:

label showing the equivalency between Severt and Rem afftxed to each unit,
utilization of Severtsin documents (procedures, expert report)

1996: Technical study on the modifications to be made on the units.

1996/97: Purchase of 20 radiation metersin S units reserved exclusively for use by
radiation protection section employees.

November 1998: Information to Flamanville sub-contractors.

December 1998: Modification of units: Removal of units which have not been modified.
As of 1 January 1999: The only units used will be the Gray and the Severt

1999:  Training Flamanville sub-contractors.

| AEA comment on status: (June 1996) A well structured programme for the mid-term has
been devel oped although completion within two to three years as envisaged by the OSART
teamwill not be achieved. Once all the steps in the programme as outlined above have
been compl eted, the issue can be considered to be fully resolved.

Conclusion: Satisfactory progress to date.

Thereis sufficient protective clothing and equipment available in the controlled
areas. Workers have ready access to protective clothes and equipment during normal operation as
well as during outages. The plant has a spacious laundry with sufficient equipment, Stuated in the
ste hot workshop building. The decontamination workshop is
to be found in the same building. The equipment in the workshop is sufficient for al decontamination
activities. However, the state of the coating of the floor and walls of the decontamination workshop
isin need of someremedid work. At severd pointsin the decontamination workshop the coatings
of thewalls and floor have deteriorated, making decontamination at these points difficult or
impossible. It is recognized, however, that recoating of the wallsis planned. Thiswork was
scheduled prior to the commencement
of the misson.

2 Suggestion: Consderation should be given to correcting the deficiencies found in
the coating on the wals and floors in the Ste decontamination workshop, so that
decontamination activities can be performed thoroughly.

Plant response: (May 1996) Restoration work on the paint coatingsin the
decontamination wor kshop and the hot workshop was carded out in March 1995 for the
'rises on the walls and in December 1995 for the floors.

|AEA comment on status: (June 1996) The decontamination workshop was visited by the
follow-up team and the coatings on walls and floor were found to be free of deficiencies.
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No decontamination activities have taken place since the coatings were repaired so there
IS, as yet, no experience of the effectiveness of the repairs.

Conclusion: Issueresolved.

6.5 Personne Dosimetry

French regulations prescribe film dosimeters for the measuring of externd
exposure. For EdF employees the supply and the interpretation of the results are
undertaken by the radiologica protection and environmenta department (DSRE) of EdF
on the authority of the centra Office for Protection againgt lonizing Radiation (OPRI).
The supply and evauation of the dosmeters for contractorsis aso provided by the OPRI.
Contractors have to bring their dosmeters with them to the plant.

The dose limits given in regulatory requirements are cond stent with the ICRP-26
recommendations. The dose limits recommended by the ICRP-60 (published in 1990) are planned
to be fully implemented by the year 2000. The minimum detection level for film dosmetersis set by
the regulator at 0.5 mSv. This minimum detection level ssems high compared to ICRP-60
recommendations with respect to dose limits. However, the
present practice is that the minimum level of recording doses reed on filmsis set to
0.2 mSv for EdF and contractor workers.

EdF has introduced an dectronic dosmeter system (SAPHYMO/DOT 80) for operationa
dosimetry of EdF and contractor personnel. This system overcomes the inevitable delay in receiving
dose higtory from the film badge system and, more
importantly, alows job related doses to be determined. 1n 1992 EdF introduced a computerized
program in dl plants that makes computerized monitoring of the dosmetry
of everyone entering the controlled areas in EdF Sites possible. This enables each Ste to consult the
records of al EdF and contractor workers.

It was observed that extremity dosmeters are not used and that individua neutron
dosmeters are not used for persons who have to enter the reactor building during
operation. In these cases, doses are calculated on the basis of data measured during the startup of
the reactor. During the removal of spent fue from the plant, individua
neutron dosimeters (known as 'bubble dosmeters) are used. The neutron dosmetry is considered
to be sufficient. The judtification for the lack of extremity dosimetry isless acceptable, because for
specid jobs the extremity dose can be consderable and may reach
or even exceed the dose limit for extremities before the whole body dose isreached. The absence
of extremity dosmetry was previoudy identified as an issue at Gravelines NPP in 1993. That same
year, experiments were carried out at Flamanville to monitor doses
during work on the secondary Side of seam generators. The main result from these experiments
showed that the extremity doseisonly aproblem in the case of televisud ingpection. Meanwhile,
Graveines NPP hasindituted a study to determine the feasibility
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of monitoring extremity doses using finger rings on extremities during high radiation
tasks (status November 1994).

D Suggestion: Congderation should be given by the Hamanville NPP to reviewing
the results of the studies being carried out a Gravelines NPP to determine the feasibility of
monitoring extremity doses. If the review of these dudies givesrise to Gravelines NPP
taking measures, then Hamanville NPP should aso consder
taking measures to implement extremity dosmetry. The assessment of the studies should
provide the SRP with aredigtic impression of the current gpproach in this subject.

Plant response: (May 1996) In 1993, EdF carried out a study on the 900 MW sitesin

order to study the relevance of implementing extremity dosimetry surveillance. The results

of this study have shown that:

. the major improvements made to tools, since 1990, have lead to a reduction in
extremity exposure time, ther efore the dose equivalents;
no overshoot beyond the regulatory limits of 300 mSv/quarter was observed,
hand extremity dosimetry must be monitored during certain operations given that
the dose rate equivalent of the extremity dose is sometimes greater than 10 times the
equivalent dose rate for the entire body.

In June 1994, EdF initiated a survey, through the WANO network, among operatorsin
Belgium, Germany, Canada, Swveden, the United Sates and Japan. The purpose of this
survey was to know if these countries took extremity dose rate equivalent measurements for
operations in which the dose rate equivalent is greater than the ambient dose rate
equivalent. As of 31 December 1995, ten operators have answered this survey.

Response analysisis used to confirm the orientations chosen for writing the
recommendations concer ning the methods and equipment. By the end of June 1996, the
industrial safety, radiological protection and environment department (DSRE) will
establish for the policy for:

mai ntenance activities concerned by extremity doses,

the rule to apply for dosimetry monitoring,

the monitoring and counting method,

the equipment available.
As soon as this policy isreleased, the site will implement the required provisions for
extremity dosimetry monitoring whenever the nature of the service operation so requires..

| AEA comment on status: (June 1996) The results of studies at Gravelines NPP will be
the basis of the recommendations to be issued bv DSRE bv the end of June 1996.
Flamanville NPP staff have prepared a programme that they, expect will be implemented
before the end of 1996.

Conclusion: Satisfactory, progress to date.
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Since 1990, the collective dose has stabilized at areatively low vaue of about
1 Sv per unit. Theindividua doses for the group of workers with the highest radiation exposures
(more than 10 mSv/yr) have decreased considerably.

6.6 Radioactive Waste, Storage and Discharges

Onthe nationd levd it is the repongbility of the National Radioactive Waste
Management Agency (ANDRA) to ensure that the storage of the solid radioactive waste complies
with the fundamentd safety rulesissued by the Nuclear Ingtdlations Safety Directorate (DSIN).
ANDRA has converted these rules into specifications for the
different stages of waste management. To comply with these ANDRA specifications, the DSRE has
established guiddines for the packaging process and the package
characterization (results of tests required).

The generd section (SGX) of the technicd and environmentd department (STE) of
Hamanvilleis responsible for the production of a package conforming to ANDRA specifications.
Packages are managed and tracked by the power plant using the nationa radioactive waste
management software (DRA), whereby the characteristics of the
packages to be stored are entered and transmitted to ANDRA.

Solid wagte treatment at Flamanville nuclear power plant ssemsto be well
controlled. Since 1990, FHamanville NPP has succeeded in considerably reducing the
volume of solid radioactive waste and plans further reductions. Notwithstanding
extensve maintenance work to be done in 1995 (repair of the reactor vessdl head of unit
1), the objective for 1995, with respect to radioactive waste, is the same asfor 1994. Personnd at
the power plant are well aware of their responsibility for the reduction of the amount of radioactive
waste.

Experience feedback in the field of radioactive waste management takes place in
solid wagte trestment system (TES) seminars organized by the DSRE twice ayear. Representatives
from al 900 and 1300 MW EdF stes take part in these seminars.

The respongihilities for operation and control of effluents are wel defined between the
operations department and the technica and environmental department respectively.
The effluents are monitored before release into the environment and are recorded in a statutory
register. Theregisters are sent to the OPRI at the end of each month after the
plant director has Sgned them. The Flamanville plant has established an effluents
committee to give technica support to the NPP management. This committee has representatives
from severd departments who make plans, define actions and make proposas.

Hamanville NPP's authorizations to release liquid radioactive waste forbid the
release of &emittersinto the environment. Each liquid effluent release is monitored for
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the absence of 4emitters. OPRI must be informed if any aemitter isfound in the

samples. In such acase, it would define the additional measurements to be taken and the release
conditions for the effluent. Except for tritium, the activity of the gaseous releases

Is currently less than 1 % of the regulatory limits. Since 1988, Hamanville NPP has succeeded in
consderably reducing the activity of al liquid releases, except for tritium.

The present objective isto keep the activity of dl releases, except tritium below 1 % of

the regulatory limits. For tritium, the objective isto keep it on a congtant level at about

40% of the regulatory limit. Notwithstanding the present status of low rdeases of liquid effluents,
the plant has identified that there is room for improvement. The production of wastes especidly of
liquid waste during normal operation can be decreased and aworking group has recently started a

study of this aspect.

Fud integrity is checked three times aweek. If afault is present, the technica specifications
prescribe the course of action to be taken (increased monitoring and
shutdown within six hours). As aresult of these precautions, uncontrolled fuel leakage
and release of fisson products into the primary circuit isadmost excluded. However, it is noted that
OPRI does not require monitoring of the presence of Sr-89 and Sr-90 in the
liquid, aswdl asin the gaseous reeases which is normd practice in many nuclear power plants.

Monitoring of the environment with respect to radioactivity is performed in line
with the interministerid orders on discharges of radioactive liquids and gases from the nuclear power
plant. These orders prescribe, anongst other requirements, the ingpection procedures by OPRI
which govern the frequencies, sample andysis and counting, as well
as the ingpection of measuring instruments.

Hamanville NPP has an environmentd |aboratory located a Les Pieux outsde the
gte boundary for the anadlysis and counting of the samples. The routine monitoring of the
environment is done by the measurement of tritium and tota & activity in the different samples that
are collected periodically. At the request of the plant and in accordance with French regulations, the
Atomic Energy Agency (CEA) carries out more specific sudies
on the levels of naturd and artificid radioactivity in the land and water ecosystems
around the plant Ste 4 to 5 times per year. Together, both programmes form a
comprehensive monitoring of the radioactive environmenta impact caused by the plant.
It coversdl the potentiad impacts that the operation of the plant may have the environment.

6.7  Radiation Protection Support During Emergencies

During an emergency, the locdl logigtics emergency centre (PCM) and the local
assessment emergency centre (PCC) are responsible for the protection of everyone on-ste
and the egtimation of the quantity of radioactivity to be released and the radiologica
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effects on-gte and in the environment, respectively. The responghilities of the PCM and
PCC members are well defined.

The PCC has manua and computerized means for the assessments mentioned
above. For argpid determination of the accident envelope (upper bound accident) and the potentia
maximum doses and radiologica consequences, the PCC has a user friendly procedure based on
the diagnosis of the sate of the three barriers (fuel cladding, primary circuit and containment). A
computer is available with user friendly and fast software for
the diagnosis of the releases and the radiologica consegquencesin the environment (whole body and
thyroid dose aswell as ambient radiation are caculated in pardlel). Thereis
on lineinput of the meteorologica and dose monitoring datainto the computer. The fina verson of
the software will beingdled in 1995/96. Thiswill permit the on-line input of stack flow, activity
released from the stack and the monitoring of parameters to check the functioning of the safety
sysemsin an accident Stuation. As aresult hand caculations of
the source term will become superfluous and thereby make the assessments more reliable.

@ Good performance: In the event of an emergency, Hamanville nuclear power
plant has well equipped facilities to give the desired radiation protection support. They are
user friendly and include the capability to rapidly assess releases and the radiological
consequences to the environment, good facilities for monitoring the
plant and the enviromnent as well asfacilities for the reception and
decontamination of affected personnel.

Radiation protection personnel form part of the PCC and PCM. Most actions requested
during an emergency Stuation are part of their job during norma operation.
They take part in the training of their repective local emergency centre.

The on-gte emergency plan (PUI) technicd training is carried out within the departments
and in the specific locd PUI training. Based on the professona knowledge
and sKkill exhibited during the demondtrations of the different radiation protection activities
in case of an emergency, the training seems to be sufficient.
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7. CHEMISTRY

The chemistry section of Flamanville NPP has awel qudified and highly
motivated team. All tasks, duties and respongbilities are clearly defined. Additiond assgnments
are agreed in contracts. The staff have demondtrated that they are fully aware
of their regponsihilities and very familiar with the plant by the care they take to ensure
safe operation. The formation of follow-up study groups has been an effective means of involving
personnd in long term technica work and in improving their understanding of safety culture. The
training of gaff is conducted in an organized manner and effectively
leads to the chemistry saff gaining sufficient knowledge and skillsto be authorized. This
Is another contribution to nuclear safety.

The corporate organization of EdF defines the plant chemistry policy. Corporate
departments such as GDL and DSRE give considerable and vauable support. Guidelines,
specifications and many procedures have been created by these departments. All improvements
require the permission of the corporate level. A liaison engineer from GDL
Is responsible to support the plant chemists. The policy and performance of plant
chemigtry correspond to the internationa level; performance can be compared easily using the
WANO index. A modem sampling system in both units enables the andlysis of dl specified
chemicd parameters to be well managed. The specifications are in agreement
with the international standard.

The laboratories are well equipped; ingrumentation iswell cared for. lbisisdso
true of the extensive number of on-line monitors. The organization and documentation of
maintenance, cdibration and checks of laboratory equipment and on-line monitorsis managed in an
excdlent manner. All data and test results are recorded and reported. Computer gpplications make
the evaluation of data essier.

In addition to their survelllance tests, the chemistry staff are respongble for the conditioning
of the circuits and the production of demineraized water. These activities are aso well managed.
Various means are used by the chemistry section to assure quality and these contribute to a good
chemistry performance.

A number of recommendations and suggestions are made. These include
chemigtry performance indicators, long term evauation of plant chemistry, measurement
of total organic carbon and internationa experience feedback and the post-accident
sampling system. These are offered as a means of improving on the present good performance.

Implementation of improvements proposed by the OSART team in the chemistry
area have progressed well. Five of the seven issues identifed by the February, 1995
OSART have been fully resolved. A better range of chemistry indicators have been
introduced, plant chemistry evaluations are included in annual reports and activity, build
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up isincluded in the ALARA work. The question of measurements of total organic carbon
Isresolve; the follow-up team accepts EdF's arguments. The taking of representative
samples of corrosion products is covered by a new procedure, which has proved to be
effective.

The remaining two issues are progressing satisfactorily. The proposal that a limit for
suspended corrosion products at startup should be set, will be resolved albeit in an
alternative manner, once a mobile secondary circuit purification system has been acquired by
Flamanville NPP. Theissue of post accident sampling has been given significant attention
by EdF and a number of studies have been carried out. Discussions are ongoing

to confirm a new strategy. Automatic hydrogen metersin the containment have yet to be
installed.

7.1  Organization and Functions

The chemistry section together with the test section and the generd section is part
of the technical and environmenta department. This has a common resource of two engineers and
an environment supervisor. The chemigtry section is responsible for the conditioning of the circuits,
production of deminerdized water, monitoring fue integrity, testing of gaseous and liquid effluents
and ng the environmenta impact aswell as
the performance of chemica and radiochemica surveillance.

The head of the chemidiry section has two senior foremen, who supervise longer
term work and three foremen for the daily work of the Unit 1, Unit 2 and effluent-environmental
groups. These groupsin tota consst of fourteen technicians and four
skilled workers. they are not assigned to shifts. The duties of the staff are rotated between
dl jobs of the groups. The minimum gaffing leve of skilled technicians and supervisors
for the routine daily work is specified. One foreman and two technicians are on call to provide
cover in case of plant events that require chemistry expertise.

A dally meeting takes place in each group to distribute the work and to give information on
conditions of the units. The senior foreman or the head of the section participates in adaily work
request meeting, where work orders are assigned to
operations, 1&C, nuclear safety, mechanica departments or the chemistry section. These
meetings are effective in assgning the routine work and in the exchange of information.

GDL provides technica support, perform tests and analyses, provide controls,
training activities, examinations and investigations, and give advice in their technicd area. GDL dso
organizes technica exchanges on the nationd and internationd levd. GDL is
aso respongble for determining the chemical specifications and for defining and
controlling the water chemigtry policy. Improvements cannot be introduced before GDL
has checked and approved the proposal.
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A specific GDL engineer is respongble for supporting Hamanville's chemistry section.
Regular meetings take place four tirnesayear. Thisliaison engineer from GDL,
who can provide and obtain assistance for dl chemica problems on Ste, is consdered to
be a vauable contribution to good performance.

Theindudtria safety radiological protection and environmental department (DSRE)
of EdF gives smilar support in the area of radiochemistry and devel ops specifications and
procedures on a nationd level which have to be adopted by each NPP.

New saff members are trained in accordance with an individua training plan
based on the nationd and locd training programmes and the standard training plan (PTF)
of the technical and environment department.

@ Good Perforrnance: The arrangements for training new staff members are good.
An experienced technician is given a contract (terms of reference) to provide
shadow training for anew worker. The contract contains objectives, roles,
duration, fields of knowledge and interview dates for the various stages of
assessment of thetrainee. The training of a new entrant includes attendance a an
EdF training centre. After one year of training, authorization will be given
according to the interview result. All training induding refresher training is
registered in the documents of individuals.

Following successful completion of training, saff are authorized at one of four nuclear safety
levels. Chemigtry staff who work in the controlled area need, in addition,
aradioprotection authorization. Chemistry authorizations are evaluated and formaly recorded by
the head of the section. Evauation covers technicd and professond skills, knowledge of qudity
arrangements, ingalations and indudtrial safety and awareness of
the consequences of her/his actions on nuclear safety. Criteriafor classfying the
competence of each functiona group isin preparation for implementation by the end of
1995.

Fifteen performance indicators are used by the section head to monitor the
chemigtry section. Mogt are not related to plant chemistry but to improvements in management and
organization, such as number of hours participating in the sudy and
follow-up groups (GES), the amount of time spent by the head foreman in the field or
number of 4x9 working hour permutations. Only afew, such as the minimum number of employees
in the laboratory, cdibrations of chemica monitors not completed by the
deadline and the number of service operations not performed on laboratory equipment,
might be consdered as indicators of safety or performance of the chemistry section.
Some indicators important to plant chemistry and safe operation are not included.

Q) Suggestion: Condderation should be given to devisng more indicators of plant chemistry
performance. They might be based, for example, upon the goas and objectives of the
chemidry section. Use of such a sdlection of indicators should

Nens/osart/96/78/F
flamvill .fu/kwh/rdi
1996-07-08



98

lead to early identification of unacceptable plant conditions allowing corrective
actions to be less extreme to be effective. Indicatorsin use a other plants include
the time during which the steam generators are without lay up during outage and
the time during which the chemica concentrations of important impurities are
outside certain control limits. Grouping the performance indicators into plant
chemistry and management and organizationd issues might help focus attention on
those thet are of greater immediate importance to safety.

Plant response: (May 1996) New performance indicators have been included in the chemistry
section monthly report. They were defined during a liaison meeting with the liaison engineer
from the corporate chemical and metallurgical laboratory (GDL).-

definition of alocal limit for sodium content during steam generator blowdowns;
definition of alocal limit for cationic conductivity during steam generator
blowdowns,

definition of a local limit for dissolved oxygen content in the extracted condensate;
computation of the quantity of dissolved oxygen transported in the extracted
condensate. Thisvalue is compared to a reference value which is computed based
on the above mentioned local limit,

computation of the quantity of sodium ingressing into the secondary circuit as
makeup water impurities. Thisvalue is compared to a reference value which is
computed based on the makeup water sodium limit value.

computation of the quantity of dissolved oxygen added to the primary circuit by the
reactor boron and water makeup system (REA). Thisvalueis compared to a
reference value which is computed based on a theoretical value of makeup water
and the dissolved oxygen limit value.

These various indicators are used for rapid detection of changes that, over time, could
lead to a specification overshoot. Changes and local limit overshoots must be explained
inwriting.

A summary table showing the overshoots of these sodium and conductivity limitsin the
steam generator, oxygen over shoots in the extracted condensate, and lithium overshoots in
the primary circuit isincluded in thisreport. A graphic follow-up of the WANO chemistry
indicator has also been included.

This monthly report iswritten by a senior foreman, checked by the section head and
distributed to all the departments on site.

| AEA comment on status: (May 1996) The power plant expanded the list of plant
chemistry performance indicators, mainly those that are related to the quantity of the
corrosion productsin the circuits. The intent of the suggestion has been met. The
monthly reports are well structured and useful for following and analysing the results.
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Some of the analyses have already triggered field activities such as blow-down design
changes.

Conclusion: Issueresolved.

7.2  Chemigtry Control in Plant Systems

Plant chemidry is controlled and monitored in accordance with a guiddine that
was developed and published by GDL. This EdF guideline, which includes specifications
for the primary circuit, the secondary circuit and the auxiliary systems, isvalid for dl
NPPs of the PWR type. However, differencesin materids and design are taken into consideration.
Moreover, action levels and advice with regard to transents are described. The size and frequency
of the survelllance programme and on-line monitoring are aso specified in this document.

Power operation is characterized by frequent variations of power. Thishasa
negative influence on water chemidiry of the main circuits in generd, and, for example,
on cladding condition and activity buildup. Strict compliance with chemidiry specifications
istherefore dl the more important. A co-ordinated boron/lithium chemigtry regimeis
used for the primary circuit. During most of the fuel cycle, the pHsoo Will stay a 6.9, in accordance
with the actual specification, before it gradualy increases to about 7.3 by the
end of the cycle. GDL has successfully carried out tests for operating at a constant pH of
7.2. EdF wish to move to this new regime as soon as possible and has applied to the
safety authority (DSIN) for this change. Safety has been considered in the manner by
which the pH change is to be accomplished, that is by keeping lithium at its present level. Higher
corrosion rates of primary circuit components would occur if the change was
wholly or partly achieved by dlowing lithium levelstorise. EdF is encouraged to
implement the new regime as soon as possible snce thiswill assst in minimizing activity build up.
Avoiding the use of materids with high levels of cobat and monitoring for the development of the
activated corrosion products are means to minimize dose rates as well
as an optimized chemigtry regime. These objectives should be given more attention.

The chemigts at Flamanville do not carry out evaluation of data covering longer periods, for
example by comparing data from successve cycles. Thistype of review iswidely used e sewhereto
assd in identifying dowly changing plant chemistry conditions,
for example, to detect influence of materidsin the primary circuits. Onetypicd
parameter istheratio of Co-58 to Co-60. It iswell known that nominaly smilar units at
the same place have different dose rates. Changes in concentration and changes in the activity of
corrosion product nuclides are caused by factors such as performance of
coolant chemigtry, materids, condition of surfaces, power manoeuvre, number of start-
ups and shutdowns.
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Q) Suggestion: Consderation should be given to including into the ALARA work the issue of
activity buildup. The need to eva uate the issue should be given added importance, because
of the planned change of primary chemistry. The objective should be to ensure that the dose
rate will decrease as expected and, generdly,
that unwanted influences on dose rate can be detected and then excluded by
corrective actions.

Plant response: (May 1996) A working group, as part of the ALARA project has studied
the reduction of 'hot points' due to activity accumulations in parts of the circuits:
flushing procedures have been devel oped to remove them,
circuit modification studies are being carried out in order to eliminate them
completely.

The chemistry section, using weekly measurements, monitors the value of corrosion
products, which are kept as low as possible by filtration and passing them over ion
exchangeresins. 0.45 micron filters are used for filtration. The corrosion product
content analysis is performed by the chemistry section and written up in its monthly
report. Inasimilar manner, the annual report will show an analysis over several years.

At the national level, there are plans to modify the primary chemistry specifications:
increasing the pH to reduce the amount of corrosion products. The corporate chemical and
metallurgical laboratory is overseeing this operation; the above mentioned weekly
measurements will be used to ensure:

adrop in corrosion product content

an accompanying drop in the activity indices of the units.

Before each outage, the radiation protection section establishes the dosimetric index based
on 13 specific pointsin the primary circuit and measures the doserate. The long term follow-
up shows that thisindex is decreasing at a rapid rate.

| AEA comment on status: (June 1996) In addition to the plant's response, a policy
application document was produced, from which all the described activities stem. The
calculation of the dosimetric index is based on an EdF definition and is used by all EdF
plants. Activities resulting from the suggestion include the review and upgrading of
flushing procedures, circuit modifications aimed at eliminating some hot points and to
changeto filters of smaller mesh.

Conclusion: Issue resolved.

The materids used for the main components of the secondary circuit are generaly
in agreement with accepted internationd practice, for example, Sainless sted is used to reduce the
effects of eroson/corroson in low pressure feedwater heaters. The use of
titanium for condenser tubes should avoid an ingress of copper into steam generators and
aso tube leaks. The lack of tube lesks avoids an ingress of seawater into steam
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generators. Carbon sted is used for tubes in the high pressure feedwater hegters.

However, this difference is unlikely to have any sgnificant adverse effect because an dl volatile
treatment (AVT) chemistry regime with a pH range of 9.6-9.8 has been adopted,

aregime that is permitted because the secondary circuit is free of copper bearing dloys.

The relatively high hydrazine concentration in feedwater of 120 ppb ensures that reducing conditions
are maintained in steam generators. The use of inconel 600 for steam generator tubes imposes a
further need for strict compliance with the pecifications of the chemigiry regimes of the primary and
secondary circuits, particularly with respect to the sodium

limit. A new lower limit for sodium in the make-up water (< 2 ppb instead of < 5 ppb),

as planned by GDL, should be introduced as soon as possible. Thisis particularly

important as the cation resins of the blow down purification sysem (APG) are used in the ammonia
form. A further concern isthat no attention is given to organic pollutants

athough it is acknowledged that the few steam generator tube leaks that have occurred a
Hamanville NPP have not been caused by secondary side corroson. However, thereis

no criteriafor total organic carbon content in demineraized water. Routine measurements

of organicsin deminerdized water are not made even though it is possible for organic pollution to
cause corrosion problems in steam generators. It isawidespread internationa practice on PWR
plants to periodicaly measure totd organic carbon mainly in

deminerdized water. The last messurements at Flamanville were carried out in 1986.

2 Suggestion: Consideration should be given to taking periodic measurements of
total organic carbon (TOC) in demineradized water, to check if satisfactory
conditions persst. Further actions should be placed as gppropriate depending on
the actua presence of TOC. This measure could minimize a potentia corrosion problem of
steam generator tubing.

Plant response: (May 1996) A letter (D5330/BNN/STE 003110) was sent to the corporate
chemical and metallurgical laboratory (GDL) asking it to take this suggestion into
consideration. It has not been demonstrated that the presence of organic matter in the
steam generator causes steam generator tube deterioration.

Demineralized water is prepared according to a clarification process followed by a
demineralization process over cationic and anionic resins and on a mixed finishing bed.
The operation of the demineralization station is checked annually.

A study carried out in Flamanville in 1986 (D5001/086 2857/LND/BLA) has shown that
this water preparation process considerably reduced organic compound content. Since
1986, given that the water preparation process has not been modified, EdF feels that
measuring TOCs on a regular basisis not. necessary. Moreover, in the steam generators,
the presence of organic matter would be detected by measuring the cationic conductivity
during the steam generator blowdown. All of the above elements give us cause not to need
this type of measurement.

Nens/osart/96/78/F
flamvill .fu/kwh/rdi
1996-07-08



102

|AEA comment on status:  (June 1996) The follow-up team accepts the EdF arguments
supported by a corporate report done for Chinon NPP about the results of TOC
measur ements.

Conclusion: Issue resolved.

Although some good precautions are taken during startup to ensure that the water
in the secondary circuit is sufficiently pure before feedwater is diverted to the steam generators, the
criteriafor suspended corrosion products are not considered when
deciding when to finish purification. Thisis of concern because many corroson products
that may form during the outage will migrate at this time and their concentration should
be below that given in the feedwater pecification.

3 Suggestion: Condderation should be given to including alimit for sugpended corroson
products in the criteriafor deciding when to stop the purification of the water in the
secondary circuit during startup and prior to diverting the feedwater
to the steam generators. Thiswill assst in avoiding the ingress of suspended corrosion
products, which can accelerate wastage and pitting in the steam
generators. Careis needed to ensure that the presence of corrosion products that
may form during the outage are within acceptable limits before feedwater is
admitted to the steam generators.

Plant response: (May 1996) A letter (D5330/BNN/STE 003110) was sent to the corporate
chemical and metallurgical Laboratory (GDL) asking it to take this suggestion into
consideration.

GDL isaware of potential corrosion problems linked to the presence of suspended solids

in the steam generator feed water (they could form during normal operation or during
outages). GDL tries, through the choice of treatment or the equipment lay-up policy
during outages, to minimize their quantity and the harm that they cause. Nonetheless,

GDL is not favourable to establishing a total suspended solids limit as a criteria for switching
between the auxiliary feed water (ASG) and feed water flow control (ARE)

systems. Setting up such a limit could be envisaged only if there were a reliable

associated measurement method. Manual measurement by filter integration does not come
under this category given that not only isit difficult to have a representative sample, it

has the disadvantage of providing a long and discontinuous measurement. Measuring for
total suspended solids can only provide an approximate assessment which would be
inadequate as a criteria for ASG/ARE switching.

At Flamanville, the steam generator tubes are made of thermally treated Inconel 600 and
the spacer plates have quadrafoil holes. For thisreason, the presence of suspended solids
in l[imited quantitiesin the steam generator feed water during ASG/ARE switching does
not pose a major risk of corrosion in the steam generator. Thisis confirmed by, the
absence of tube deterioration after several operating cycles.
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Moreover, a national modification involving installation of a mobile secondary circuit
purification system at start-up will be gradually implemented at all the sites, which will
reduce even further the suspended solids transported in the steam generator during start-

up.

Nonetheless, a local indicator, based on measuring total suspended solids, has been
implemented. Among other things, it is used to assess any pollution stemming from
outage work and determine the quality of equipment lay-up during outages.

| AEA comment on status: (June 1996) A reliable method for measuring suspended corrosion
products cannot be achieved at Flamanville unless sampling systems are

changed. Thereis no intention to change sampling systems. Measures to minimize
corrosion products, in place before the 1995 OSART mission, included modification of
equipment layout during an outage, use of hot blowdowns of the secondary circuit, use of
hot, dry air for cleaning and drying of heat exchanger tubes during an outage. The new
mobile secondary circuit purification systemwill additionally substitute for the intent of
the suggestion. The corporate technical operating committee (CTE) has prioritized the
sites based on the extent of steam generator tube damage. Flamanvilleis ninth out of
fifteen sites to receive the mobile system. All siteswill have received their mobile system
by the year 2000.

Conclusion: Satisfactory progress to date.

7.3  Chemical Surveillance Programme

The chemica surveillance programmeis based on three EdF documents that have
been incorporated into an application memorandum, ST/004. The memorandum contains
al the chemicd and radiochemical tests that are required to be carried out during each operationa
phase of the plant, including the frequency and maximum time period between tests. The results of
each day's tests are recorded in specia weekly logbooks. After an independent check of the result
by a chemistry foreman, a copy of the record sheet is sent
to the operations department.

Qudity assurance in the chemistry section is based on a corporate nationd qudity manua
and the plant qudity manua. A QA management team and a QA supervisor in the nuclear safety
department coordinate all checks. Spot checks are made by the nuclear
safety department to check compliance with the manuas. Cross checks, al part of the QA
measures, are carried by other organizations such as DSRE. Checks on the authorization of
personnd are also included.

Maintenance, cdlibration and checks of on line and laboratory monitors are excdllently,
managed and documented. FHamanville receives valuable corporate support
with respect to advice for on-line monitors. GDL is respongble for testing these

Nens/osart/96/78/F
flamvill .fu/kwh/rdi
1996-07-08



104

ingruments, and issues lists of equipment that they have authorized for use in EdF's
nuclear power plants. Flamanville uses only approved on-line monitors.

@ Good performance: The excdlent management and documentation of cdibration, checking
and maintenance of on-line monitors and laboratory equipment is
congdered to be agood performance. Each activity that has to be carried out has
been described in aprocedure. Different forms for recording such jobs as
cdibrations, tests, preparation of laboratory reagents, dl of which have to be performed
weekly, enable the foremen to eadily distribute the daily work and to
check that dl tasks have been fulfilled. Further forms permit an effective
evauation of the conditions of each instrument and monitor. These documents
form part of equipment's lifetime history.

The sampling systems for the primary and secondary circuits of both units are in agood
condition and are connected to a sufficient range of on-line monitors. The same
sample lines are used for taking grab samples. The management and documentation of
the sampling and on-line systems are excellent, with suitable procedures for maintenance, cdibration
and cross checks. However, grab samples for corrosion products are taken without waiting long
enough for samples to be representative. Samples taken too early
will give mideading results. The sampling procedure does not specify the waiting time. Technicians
wait for a period between 1 and 15 minutes depending on who is taking the sample.

Q) Suggestion:  Condderation should be given to ensuring that grab samples taken
for corroson products are representative. After changing the flow condition by opening the
sample isolaing valve, corroson products that have built up in the sample line would collect
in samplesthat are taken too early. A waiting time of between one and two hoursis
generdly consdered to be sufficient to overcome
this effect depending on the piping arrangement. The gppropriate waiting time
should be established taking into account the local arrangements, and the
procedures should be amended accordingly. For some countries the required
waiting time is defined in nationd standards, for example, DIN standards for Germany.

Plant response: (May 1996) Subsequent to this suggestion, two new procedures were
written concerning sampling procedures on the primary circuit and its annexes, as well asthe
secondary circuit and its annexes. They have the following numbers respectively:
GICHO001101 and GICH01103. They contain:
: a description of all samples taken,

the functional identifier of the isolation valves,

the functional identifier of the sampling valves,

the length of the sampling line,

the minimum blowdown time (in minutes) which ensures sampling quality.
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|AEA comment on status: (June 1996) As a result of implementing new proceduresin the
field, the personnel have been more attentive when taking samples. The quality of
sampling has increased as has the quality of samples.

Conclusion: Issueresolved.

74  Chemigry Operational History

After checking the chemical and radiochemica results by the foreman, the data are
stored daily by the technicians in acomputer database system. Every two to three days,
the head of the section validates the data by inspection which freezesthe data. A
computer network enables other departments on site and GDL to readily accessthe data. Results
of infrequent andyses and test reports on chemica monitors and measuring equipment are manually
recorded on forms that are distributed and then archived in the |aboratory. These records do not
form part of the computer database.

In addition to monthly and annua reports, the chemidiry section writes reports
about investigations, tests, various interna incidents and events. The monthly report is extensve and
contains graphical presentations that are effective. With regard to the
effluents the monthly report covers dl data of the current year. This means, for example,
that in the December report a survey for the whole year isgiven. The annud report is dominated by
adminigrative evauations and baances and consumptions of chemicas. It containsthe
corresponding objectives for the following year and the WANO chemistry
index for the past year but insufficient indications of the plant chemistry performance.
There are no technicd evauations, conclusions, predictions or graphs to give assurance
that there are no undesirable trends.

Q) Suggestion: Consderation should be given to including appropriate evauation of plant
chemidry in the chemistry annua report. Such evauation should be directed
to detect and to report changes that occur dowly over the. In thisway the effects
of, say, changesin materias or any other unknown causes may be identified and corrected.
These evauations could be more beneficia if comparison with other
plants and with previous times were included.

Plant response: (May 1996) Subsequent to this suggestion new indicators have been
included in the annual report :

Tracking the WANO chemistry index for each unit, compared with several reference
values (previous years and values of other French plants conditioned with
ammonia).

Tracking of the number of overshoots for local values and specifications (sodium
and steam generator conductivity, extraction oxygen, and reactor coolant system
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(RCP) (lithium hydroxide). These overshoots are analysed by a senior forernan
and validated by the section head.

Any long term changes in parameter s detected and deemed important are also
included in the annual report (silica change in the borated circuits of Unit 1,
reactor boron and water makeup system (REA) water diaphragm.)

All of these indicators give an overall view of developmentsin chemical parameters.
These indicators have been chosen due to their importance to circuit integrity. Annual
objectives have also been established in an effort to measure any deviations observed and
improve the quality of chemistry in our units.

|AEA comment on status: (June 1996) The content of annual reports has been enlarged
also by the monthly reports assessments. All abnormal values are explained in the report and
comments on all trends are included.

Conclusion: Issue resolved.

In addition to the experience feedback system (REX), where the Hamanville information is
entered by the nuclear service section and is available both to EdF and al competent departments,
EdF has set up arapid experience feedback system (RER) to
capture nationd experience. In contrast to REX, which requires the fulfilment of
demanding adminidtrative regulations, RER can be used by dl engineersdirectly. Thissystemis
often used by plant chemigts to request information from colleagues e sewhere
and o benefit from experiencein other EdF plants. Internationa experience feedback is provided
to the plant by GDL only. Plant chemigts have a national meeting once ayear. Mestings take place
quarterly with the on-site GDL liaison enginesr.

Despite these arrangements, the staff were found to have a narrow view of the
work and to have little gppreciation of issues outsde the immediate scope of the work assigned to
them. Plant chemistsin many other countries have awider internationa perspective. For instance,
the chemists at Flamanville do not gppear to be familiar with
the wider chemigtry issuesthat chemigtsin nuclear power plants in other countries
congder to be important to their ability to provide fully effective plant chemidry service,
Hamanvilleés chemists do not appear to be familiar with topica issues of foreign nuclear power
plants, including plant chemigry, chemigtry palicy, new internationd results,
trends and investigations with which to compare with their own results and to improve chemistry
performance and nuclear safety. A technicd library does not exist on Site to provide them with a
sufficient number of corresponding journals and publications. A suggestion with regard to thisissue
Isgivenin section 1.2,
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7.5 Laboratories, Equipment and Instruments

The chemistry section has enough laboratories for their activities. These compriseacold
and ahot [aboratory with a separate room for activity measurements in the adminigrative building,
two well equipped laboratories (SIT) containing on-line monitors that are located in each turbine
hdl, two laboratories (REN) for primary sampling in the auxiliary buildings and alaboratory in the
deminerdization plant. All laboratory rooms
are kept clean and tidy including storage of laboratory reagents. All chemicas are gppropriately
labelled including the expiry date. All necessary indudtrid safety equipment
iIsavalable. All guidesand procedures are available in cabinets in each laboratory. The personne
were competent in the use of al devices and procedures. Sufficient laboratory equipment is
avaladlefor carrying out testsin nuclear power plants, such astitrimeters,
gas chromatographs, atomic absorption spectrometers (flame and graphite tube), ion
chromatographs, pH-, conductivity- oxygen meters and severd devices for measuring
apha, betaand gamma activities. All insgruments are well cared for. The documentation including
cdibration data is kept next to each instrument. Replacement of |aboratory equipment isin
accordance with a schedule which ensures that older equipment is
replaced in duetime.

All on-line monitors are labelled with the dates of cdibration and when cdibration
isdue. Theuseof on-line lithium monitorsis exceptiond. The sampling system in the controlled
areaisin good condition. Samplesto be measured in the hot |aboratory are deposited in closed

plastic bags for trangportation.

@ Good performance: The use of on-line lithium monitors to provide an early indication of
chemica conditions of the primary circuit is consdered to be agood performance. The load
following mode of operation a Flamanville nuclear power plant requires that more frequent
sampling of the primary circuit should be carried out to assess chemicd conditions. The
ingdlation of on-line monitors for lithium,
in addition to the more usud range of on-line monitors, avoids daily manua
sampling. Thisadso avoids the consequent radiation dose to the chemists who
would otherwise be required to obtain the samples.

Dose rates in accident Stuations can be measured by KRT channels 40, 43 (air
containment) and 61 (RCS water), which have a sufficient measuring range. Post accident sampling
equipment for gaseous and liquid samples has been developed by DRSE and the design divison
(SEPTEN). Thewhole chemistry section has been trained in the use of the equipment (two days
basic course). Individua and refresher training has yet to be
organized. The expected dose for the post-accident sampling actions is estimated by corporate
organizations to be lessthan 10 mSv. This gppears to be optimistic and may be
due to non-conservative assumptions. The equipment for handling and analysing the liquid samples
islargdy unshidded. Other technicd problems exist with the taking of liquid samples and the
procedures for obtaining post-accident samples do not have any radiation protection measures or
estimation of doses for the samples. It gppears that only, alimited
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range of accidents that will not lead to serious fue cladding damage have been
condgdered. The equipment is therefore unsuitable should an event requiring the use of ultimate
procedures such as Ul, U2, U3 or U5 occur.

Q) Recommendation: A post-accident sampling system cgpable of obtaining, handling and
andysng samplesfor afull range of accidents including those
requiring the use of ultimate procedures should be devel oped that ensures that
doses to individua in worst case conditions are acceptably low. Procedures that describe
al geps and radiation protection measures, including dose estimations should be available
on-gte. Thiswill ensure that samples could be taken and
andyses carried out effectively and without endangering the staff taking the
samples.

Plant response: (May 1996) In a letter (D5330/BNN/STE 003111) to the industrial safety,
radiological protection and environment department (DSRE), Flamanville NPP asked the
DSRE to take this recommendation into consideration.

EdF's policy in this matter, in the period from the OSART mission in February 1995 to the
follow-up visit in June 1996, has been defined in the fossil and nuclear generating plants
studies and project groups (SEPTEN) memorandum dated June 1995 (ref.
EN.SN.95001A) and in a revision of the same document dated January 1996 (ref.
EN.RN.95001B). Thisrevision is still being discussed at the corporate level and has not yet
been published. The memorandum defines:

For any type of accident, which might occur inside the containment building the
information available (core temperature, reactor building airborne dose rate) has
allowed us for several yearsto:

- evaluate potential source terms

- make the necessary decisions for the protection of the population.

Consequently, the modification to the sampling device on the containment
atmosphere monitoring systemis therefore not necessary.

Currently, no normal sampling need has been identified for beyond design-basis

and design-basis accidents during the crisis management. For design-based and
beyond design-based accidents involving a loss of primary coolant, reactor

building air sampling can be carried out using 'normal operation’ equipment (24 hours
after the accident at the earliest.

In the longer term, in order to complement the information already available and
based on a corporate level decision of the plant operating review committee (CTE)
held in June 1995, two automatic meter for continuous monitoring of hydrogen
content will beinstalled in four locationsin the reactor building in 1998.
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Thefirst statement is based on the EdF study accidental situation evaluation of
environmental gaseous releases (D581-SRE/EV-90/859). A study carried out by SEPTEN,
post-accident sampling equivalent dose rates near the sampling equipment (THRP 95 FC
11 dated 14.2.95), shows that the dose rate when manually obtaining air samples after a
loss of primary coolant accident using the equipment set aside for normal operation would
be acceptable. The computed contact dose rate is approximately 0.2mSv.h™* for 20cm?® of air.

Different EdF departments are conducting independent studies to confirm the above
policy. The regulatory authority is aware of the project but has not yet been asked to
approve the policy.

| AEA comment on status: (June 1996) The plant response and EdF strategy has moved
on from February 1995 to June 1996. A number of studies and discussions for confirming
the new strategy are still going on. Automatic hydrogen meters designed to provide
continuous monitoring of hydrogen in the containment have yet to be installed. Corporate
staff do not expect substantial changes to the already devel oped but unapproved strategy.

Conclusion: Satisfactory progress to date.

7.6  Quality Control of Operational Chemicals

A guide, Materials and Equipment for usein Power Plants, (PMUC-list), specifies
which substances and materids can be used by the NPPs. Thelig, in its present form,
has been created recently by several corporate departments such as operationa technical
unit (UTO), nuclear generation divison (EPN), GDL, DSRE, generd department for occupational
medicine (SGMT) and indugtria projects departments (SAI). Management of the PMUC-ligt is
regulated by Directive 43. The substances included in the PMUC-list
are grouped under 23 headings such as lubricants, products for non-destructive testing,
paint, oils and conditioners. Each group, which aso has sub-groups, is periodicaly
updated by the service and engineering units (US). Each regiond USI isresponsible for certain
groups of substances. The PMUC-list includes aregister of suppliers whose
products have been tested. Criteria used in selecting the substances and materids include nuclear
safety aswell asindudtrid safety, hedth and environmenta aspects. The qudity
of operationa chemicasisensured by contracts, certificates, ingpections and tests. Satisfactory
procedures control the procurement of substances and materials covered by
the PMUC-lig. At thetime of the mission, interim measures existed with respect to the purchase of
some materias because the new arrangements were in an early stage of implementation asa
consequence of the recent introduction of the complete PMUCHit.
For a period, some materials that do not meet the requirements of the PMUC-list will continueto be
purchased in the present manner. This does not gpply to chemicaswhich
areingroup 21. Ther procurement conforms with the requirement of the PMUC-ligt.
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@ Good Performance: The controls placed on the procurement and use of
chemicals as specified in group 21 of the PMUC-ligt, Material and Equipment for
use in Power Plants, a guide that specifies which substances and materias can be used by
the NPPs, is consdered a good performance. All materias contained in group 21 of the
PMUCHlig, that is, the materids that are used by the chemistry section, are procured and
controlled by the chemists in accordance with the
PMUC-ligt. Thisisensured by the management document MQ/06/TS/117 Purchasing
Policy, the supplier lig for these chemicas as part of PMUC-lit, the manufacturer's
certification (1SO 9000) and an gpplication memorandum of
chemigtry section (STE/010) Management of Conditioning Chemicalsin the
Laboratory. A further memorandum exigts for resins (STE/024) and there are
some procedures with regard to the procurement of laboratory chemicas. In this
way chemists can ensure that only authorized chemicals are used.

Qudlity tests of diesdl fuel are managed by the mechanical department. The requirements
for testing are given in corporate directive 029. Fud issuppliedin
accordance with amilitary specification. On receipt, the supplier's test andyses are
checked for conformity. Samples are taken on-dte and tested for density, colour and
smdll before the contents of the tanker are discharged into storage tanks. Once ayear
anaysis of samples from each storage tank are andysed by an externa laboratory.

77 Radiochemical M easurements

The radiation monitoring sysem (KRT) a Hamanville has 53 channels per unit
and is used by both the chemistry and radiation protection section. Tasks and
regpongbilities of each section are Strictly defined to avoid gaps and overlaps. 36 of the
53 channels per unit check the integrity of different barriers, effluent discharges, and
other norma and high radioactivity measurements. Some channels are used for
surveillance of steam generator leakages and these use the latest technology based on the detection
of N-16. The most important channels are hard wired to chart recordersin the control room.
Others, in groups of up to eeven, can be selected to six channd chart recorders, the choice being
left to control room operators. Alarms from each of the KRT channels are routed to the operator
viathe dud (redundant) microprocessor driven CONTROBLOC system.

Monitoring of fud integrity, based on the corporate procedures of DSRE is the respongbility
of the chemistry section. The chemigiry section receives sufficient support from a number of EdF
departments and from the fud supplier. The section uses DSRE's policy and criteriafor Spping or
removing and repairing of fud assemblies. Fud
monitoring is carried out during power operation and after trandents. After evaluation adecisonis
made as to whether sipping will take place during the next outage. Some defective assemblies have
been detected and removed.
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Effluents are sampled and the tightness of barriers are tested by arange of
ingruments that determine totd dphatotd beta, totd gamma, gamma spectrum and
tritium. Effluents are checked before release in accordance with procedures. In 1992 about 100
T gaseous effluents were inadvertently released during sampling. Following an investigation, anew
mobile device and a new procedure for sampling of the gaseous
waste treatment system (TEG) was devel oped to avoid arecurrence. This mobile
equipment is used in the two sampling rooms (REN) in the auxiliary buildings. The laboratory staff
arefamiliar with itsuse.

The governmenta agency, the Office for Protection againgt lonising Radiation
(OPRI), has specified the types of equipment, the method of preparing samples, and the conditions
of measurement and cdibration. All tests of liquids, gases and environmentd samples are performed
in accordance with these requirements. Up to 1994, the results
were recorded in four regulatory logs. More recently, a computer gpplication, DATAID,
has been implemented. Liquid effluents are aso tested to determine the concentration of afew
compounds. The measurements show that the Hamanville releases are typicdly well below the
gatutory limits as described in section 6.6.
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8. EMERGENCY PLANNING AND PREPAREDNESS

The on-dite emergency response arrangements are well integrated with EdF
headquarters, off-site emergency response services, loca and nationd authorities. The Prefecture
directs the off-gte command organization and dl loca supporting emergency response
organizations. The objectives of the on-ste and off-Site emergency plans are approved by the
safety authorities and are well co-ordinated with the government
authorities and organizations concerned, including foreign authorities. They are adequate
to ded with Stuations that may arise in radiologica and conventiona accidents.
Appropriate countermeasures for the protection of the public are stipulated.

With respect to initiating the emergency response arrangements, it is suggested
that the authority of the operations shift manager for triggering the on-gte plan if the
plant director and heads of the on-site local management command centre are unavailable, should
be documented. This should asss in avoiding delays in notifying the safety authorities and informing
the public. Inanother proposd, it is suggested that persona dosimetry be available to the control
room staff in emergency Stuations.

The communication sysems are of high quality. The use of the emergency cdl
out system for the on-site emergency organization and off-gte aert together with the availability of
the INMARSAT satdlite communication system are considered as good performances.

All on-dite response centres are well equipped with necessary communication systems,
documentation and equipment, and should adequately serve their intended
purpose. On-ste emergency equipment and resources are wdl in line with internationd standards.
In addition, national corporate resources are available upon request.

The use of the two well equipped mobile |aboratory vehicles will make the
measuring of the off-dte environment more effective. However, it is suggested that the
cars be parked at different locations to assure the avail ability of at least one car evenin
circumgtances where there isarisk of contamination.

Thejoint venture (INTRA) between the three French operators of nuclear
ingalaionsin creating, maintaining, and operating equipment to cope with amgjor
accident is consdered to be a good performance.

The training programme for emergencies a Flamanvilleiswel documented. The
use of the Pud smulator to smulate the emergency scenario on ared time basis gives redidtic
training to control room personnd and personne in on-ste and off-dte
emergency response centres, thisis considered to be a good performance.
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Fully equipped information facilities of high quality exist both at the EdF centrd
and locd level. The Prefecture has distributed information booklets on nuclear sefety and
emergency planning to the locd inhabitants.

Resolution of all three issues has been largely completed. The operations shift
manager having the authority to trigger the local emergency plan (PUI), in the unlikely
event of not being able to contact the head of the on-site management command centre,
will be formally documented when the revised PUI isissued later in 1996. This authority
to trigger the PUI was implemented informally in late May 1996 by means of an internal
memor andum.

Dedicated electronic dosimeters are now available to shift operations staff for use
in an emergency. Again, their useis governed by a recent internal memorandum pending
the issue of the revised PUI. The effectiveness of this measure has not been tested in an
exercise or drill.

The two emergency laboratory vehicles are now garaged in dispersed locations on
site.

8.1  Emergency Organization and Functions

The EdF corporate organization assists and supports the affected NPP with human
and materid resources to mitigate the radiologica consequences of accidents. Strong
co-operation exists between response teams at local and nationa levels. The EdF nationa criss
team (ENC) givestechnica support to the on-ste emergency organization. Other technica support,
particularly with respect to specid technica equipment (robotics), can
be recaived through INTRA which isajoint venture between the three French operators
of nuclear ingalations EdF; the Atomic Energy Commisson (CEA); and the fuel reprocessing plant
(COGEMA).

Emergency planning and preparedness at Hamanville NPP is based on EdF's
common generic plan for its nuclear power plants, adapted to the actual Situation at the
plant. The plant director delegates operationa responshility to the safety adviser for
making al the arrangements necessary to ensure the operability of the Flamanville on-ste emergency
plan (PUI). To achieve this, he has the assistance of a co-ordinator who is amember of the nuclear
and indudtriad safety department, a person in charge of each on-
Ste response centre, five in totd, and a person in charge of the PUI telecommunications resources.

In essence, the on-Site emergency organization conssts of three loca action
centres and a technical support centre dl of which are co-ordinated by a management command
centre (PCD). The locd operations emergency centre (PCL) islocated in the control room of the
affected unit, the loca assessment emergency centre (PCC) near the
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control room and the loca logigtics emergency centre (PCM) on the fifth floor in the adminigtration
building. These locd emergency response centres prepare and give

technica support to the emergency response team (EL C) located in the emergency

technical centre (LTC) near the PCC. The ELC provides information for the decision

making in the PCD and for the national emergency response teams.

The organizationa structure for emergency planning, the response and designation
of individuas for key positions and their respongbilities and authorities are well defined
inthe PUI. The on-gite organization is in accordance with EdF guiddines and the
operability iswdl maintained by the staff responsible.

The plant has agreements at the locd level with the police, the rescue services and
the medical services to ensure support in an emergency Stuation. This close co-operation with the
locd off-dte rescue services organizations is consdered to be agood
performance.

The number of the staff designated for key positions are 261. The number of staff
on-cdl at any given time is 48 who will be either present at the plant or a home. This number of
daff should ensure that the emergency organization is capable of dealing with emergency Stuations
applicable to the PUI.

Thereisawdl structured nationd framework for the emergency response infrastructure to
implement the emergency plan. The identification of organizations and agencies, nationd emergency
response organization, regiond and loca government emergency response organizations and
agencies are well defined in the plan.

The lead civil organization for public safety is directed by the Prefect from the prefecture
emergency centre (PCF), in accordance with the off-site emergency response
plan (PPl). Heissupported by his own prefecture operations support emergency centre (PCO),
the public authorities criss organizations and EdF. The main public agenciesinvolved are the
nuclear ingtdlations safety directorate (DSIN) and the office for
protection againgt ionizing radiation (OPRI). The centrd crisis organization also supports
the plant in an emergency Stuation. The off-dte organizations a dl levels are well
co-ordinated with the on-gite organi zation.

@ Good performance: The co-operation between Flamanville NPP and the
Prefecture organization, local rescue services and medica care organizationsis
good. There are agreements or contracts on the loca levd with the Prefecture, the rescue
services and medica services to give support in an emergency Stuation. Regular contacts
are maintained between al of them and the local risk services regularly participate in drills
and exercises. This close co-operation facilitates the exchange of information and
contributes positively to the organization of off-gte emergency preparedness.
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8.2  Emergency plans

The PUI is based on the EdF's generic guiddines and plant specifications. EdF's
generic guiddines for the on-ste PUI were developed in agreement with the sefety
authority (DSIN) and with its gpprova. The plan coversthree levels of action; level 1: conventiona
accidents, level 2: radiologica accident with consequences limited to the
gte leve 3: radiological accident with consequences for the public. The plan coversdl
the methods for maintaining an appropriate leve of preparedness. It is periodically
reviewed and must be revised at least once ayear. Feedback from exercises may aso
result in revison.

A decreeissued in 1988 concerning emergency plans defines the content of the
off-gite emergency response plan. The PP is written to cope with the particular risks connected
with the existence and the operation of Flamanville nuclear power plant. The
PP is designed to enable the Prefecture to take immediate counter-measures to protect the public in
the case of an incident at the plant or threat of radioactive releases to the environment. The planis
well co-ordinated with the government authorities and organizations concerned, including foreign
organizations. The off-gte emergency plan is adequate to ded with counter-measures for the
protection of the public.

8.3  Emergency Procedures

Guiddinesfor the effective implementation of on-gte and off-gte emergency plans
are avalable. Actions during an emergency are supported by procedures or emergency ingructions
provided in dl posts of dl loca emergency centres. Checklists are avallable
to assist in the prompt and correct response. Emergency operating procedures detail the actionsto
be taken to safeguard the plant during abnorma conditions. Event based procedures are normally
used by operators. However, state oriented procedures
(permanent monitoring of safety functions) are used initidly by the operations shift
manager and by the safety engineer as soon he arrives at the control room (within 40
minutes after the dert for an accident Stuation).

The operations shift manager, the action technical supervisor and the safety
engineer are responsible for using procedures which may require implementing the PUIL. Only the
plant director or the head of the PCD have the authority to activate externd dert procedures
athough as alast resort, the operations shift manager may need to trigger the
PULI.

Q) Suggestion: Congderation should be given to documenting the responsibility of the
operations shift manager to trigger the PUI, as alast resort, in the remote
possibility that neither the head of PCD nor the plant director can be contacted in
areasonable time or are unavailable. Assgnment of responghilities in advance
would avoid misundergandings in emergency Stuations and therefore would
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minimize the risk of delaysin the implementation of the PUI, or of ddaysin the
notification of the safety authority (DSIN) and the Prefecture.

Plant response: (May 1996) The site organization gives the shift operations manager the
resources to exercise, at any moment, his’her role as regards nuclear safety, and
whenever necessary, to reach the local management command centre (PCD) manager in
order to examine the need the launch the on-site emergency plan (PUI).

Several means of telecommunication are made available to the shift operations manager so
that he/she can reach the PCD manager:
on-site call: telephone network, BIP
off-site call: telephone network, radio dispatching system (OPERATOR), mobile
telephone (GSM).

If, in spite of the dual redundant systems of communication, the operations shift manager
Is not able to contact the PCD1 manager, he is authorized, as per the recommendation of the
national PUI model, to launch the PUI.

|AEA comment on status: (June 1996) The national model emergency plan, last updated
and issued on 22 December 1995 includes the provision for the shift manager to trigger
the local PUI in the event of his’her being unable to contact PCD1. This provision was
implemented at Flamanville NPP by an internal memorandum (note d'information) dated
22 May 1996 pending revision of the local emergency plan document. The revised PUI,
due to beissued by 24 June 1996, will include the provision that the shift manager has
the authority to trigger the PUI if he/sheis unable to contact PCD1. However, the draft
amendment shown to the follow-up team did not contain this provision for level 2 and
level 3incidents. The suggestion can be considered to be fully resolved once the revised
PUI with all necessary amendments has been issued.

Conclusion: Satisfactory progress to date.

In the event of arelease of activity, the control room would remain habitable snce
the ventilation system would autometicaly switch in iodine filters if more than 51Sv/h
was detected in the ventilation system.  Shift staff do not have ready access to their
dosimetry in an emergency. This arises because they are not required, in norma circumstances, to
wear ther persond dosimetry at all times and because the dosmeters of control room gteff are
stored outside the shift operations manager's office and the
dosmetersfor the field operators at the entrance to the controlled area. Personal
dosmeters are therefore not available to shift saff in the control room or in the
surrounding area protected by the emergency ventilation arrangements. Dosimetry is not reedily
available for use by saff who may have to enter high radiation fiddsin
emergency Stuations, times when it is most important that the dose is measured.
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2 Suggestion: Consderation should be given to providing persond dosimetry in the control
room or in the surrounding area where emergency ventilation exists. Thiswould provide the
operations or shift personng with means of individua dose monitoring, when leaving the
control room for field operations in the event of an emergency.

Plant response: (May 1996) Personal electronic dosimeters (10 per unit) have been made
available to operations department personnel, near the control roomsin the rooms

ventilated by the control room air conditioning system (DVC). This system has dual
redundancy and has a filtration device (absolute filter, iodine trap). These units are also used
to measure the equivalent dose rate. The personal dosimetric film badges available near the
control rooms compl ete the absorbed dose rate equivalent measurement.

| AEA comment on status: (June 1996) The personal electronic dosimetersare held in the
unit tagging office. They are stored in the non-active (switched off) condition. The
dosimeters are subject to a weekly functional tests and an annual calibration. Before their
use in an emergency situation each dosimeter would be subject to simple functional tests
in accordance with instructions stored with them. Their useis at present governed by a
temporary instruction. Permanent instructions will be contained within the revised PUI
due for issue by 24 June 1996. Responsibility for ensuring that staff leaving the control
room during an emergency are equipped with the new personal electronic dosimeters rests
with the shift manager. In the event of an emergency, up to five persons may be required
to leave the unit control room and enter plant areas. The allocation of ten personal
electronic dosimeters adjacent to each control room provides adequate redundancy.

Before the suggestion can be considered to be fully resolved the following should be

completed:

: the revised PUI should be issued
the arrangements for using the dosimeters should be tested in a realistic exercise
scenario. Thetest could seek to identify possible weaknesses in putting the
dosimetersinto use, the benefit of using the dosimeters' in-built alarm facilities
(dose rate and dose level) and whether thereis a need for instructions to persons
using the dosimeter to withdraw from the radiation fields should the dosimeter go
into the alarm state.

Conclusion: Satisfactory progress to date.

Once the PUI has been triggered, corporate groups will be formed to assst in classfying the
category of an emergency, assessing potentia on-gite and off-gite
emergencies, recommending appropriate protective measures, and to support the
Hamanville emergency response teams in the activation of the appropriate response.
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The communication equipment available generdly for use in an emergency is of
high qudity. For example EdF has avery efficient system for derting key-gaff in the emergency
response organizations a central and local level. Asalast resort, if other communication meansfall,
asadlite communication system (INMARSAT)is available.

@ Good performance: Out of norma working hours the staff on duty can be derted from the
security centre (PCP) in the entrance building by use of the emergency
cal out system (EdF telephone network (DAPN) ingaled in EdF housing and
France Telecom network (DAPRCN) in non EdF housing). Calls are madeto the
daff in designated key postionsin the response organization using redundant telephone
systems which in some cases includes receivers on the public telephone network. The
system can register answered cdls and thisinformation is avalable
for the PCM to schedule personnel resources. The system is aso used for derting
al off-gte emergency response organizations. The use of the emergency cdl out sysemis
consdered as avery good method to put the emergency response
procedures into action. There are severd different communication networks
available at the plant. The French telecom networks with normal and dedicated
lines, EdF security telephone network, ministry of the interior network (phones,
fax, telex, audio conference and satellite) for external communication. For interna
communiceation there are four telephone networks, public address system,
personnel paging and two radio networks. The plant has, as alast resort communication
link, the INMARSAT satellite communication system which can be connected to telephones
or tdefax. The availahility of the satdlite communication system, if other communication
meansfall, will ensure that reliable
communication remains in extreme Stuations.

The PP isdivided into three levels depending on how serious the accident is and
the possible impact on the population near the plant. Off-gte implementing procedures
will be used in accordance with the information received from PCD1 or the plant
director. Only inthe highest action level 3 will protective actions, such as shdtering or evacuation
be carried out. In thefirgt place thiswill be for the public in the emergency planning zone up to 10
km from the plant. The public will beinformed at dl dert levels,
in co-operation with the concerned municipdities.

84  Emergency Response Facilities

The on-Site emergency response organization is based in twelve command posts
(PCs) in various buildings at the plant and at a fal-back facility, the gymnasium (sports
hdl) in the nearby village, Les Pieux. The PCL islocated in the control room of the
affected unit, the PCC and EL C which are located close together in the emergency
technica centre (LTC) exig in both units. The PCD and PCM s located in the adminigration
building. All PCsarewell equipped with communication means,
emergency equipment and documentation.
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None of the emergency response centres are pecidly shielded againgt high direct ionizing
radiation. The LTC and the control room have ventilation systems protected by aerosol and iodine
filters. In case of rdocation, the LTC can fal back to the other unit.

Thefirg dternative to relocate PCD and PCM will be to the entrance (security) building

and the second, the gymnasium in Les Pieux. The emergency backup facilities in the entrance
building and in Les Pieux are suitably equipped with furniture, communication facilities and the most
important equipment and documentation, and will adequately serve their intended purpose.

The Prefecture's response facilities include an off-site command centre (PCF) and
asupport centre (PCO). The Prefect represents dl ministries at the locd leve.
Representatives from the nuclear safety authority (DRIRE/DIN), rescue services, police, medica
care, amy, municipalities and arange of support organizations concerned form
part of his emergency organization.

The central EdF response centresin Paris are well prepared and, as agreed with
the safety authority (DSIN), am to be in operation within two hours of being notified.
The communication facilities, computer aids, documentation and press centre are of a
high qudity. The crisstechnicad centre (CTC) of the Indtitute for Nuclear Protection and Safety
(IPSN) has been in operation for over twelve years and has gained considerable experience through
taking part in exercises. Both response centres are properly equipped with means of
communication, documentation and aids for giving information to the
media All support centresin Paris are well co-ordinated with the Prefecture and the
plant.

8.5  Emergency Equipment and Resour ces

On-gte emergency equipment and resources are required by the EdF generic plan.
The standard of the emergency equipment available on-siteiswell in accordance with internationa
practice. The means available for communication a dl on-site emergency centres are of ahigh
gandard. Responsihilities for maintenance, testing and operation of equipment are well defined.
There are two well equipped mobile [aboratory vehicles
capable of carrying out radiologica measurements both on- and off-site. The standard equipment in
the vehicle ishigh and is regarded as a good performance but the parking of both vehicles together
gives rise to aconcern.

@ Good performance: There are two well equipped mobile laboratory vehicles available at
the gte. Both are equipped with two remotdly operated autonomous measuring stations
(BAP). The BAP is capable of measuring the dose rate, taking samples of the rainwater
and ar. The BAP-gation can be programmed for two different sampling and measurements
periods, which makes it possible to take representative measurements for the passage of a
cloud. The doserate
measurements are read out by the computer in the vehicle, and the samples can be
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andysed with the spectrometer in the car. Thiswill make the evauation of the off-
dte consequences more effective insofar as there will be more time for manua measuring
and the possibility, of limiting the dose exposure to the personnel.

The defined location for the parking of the two |aboratory vehicles on-dte, isin agarage
beside the training centre on the top of the hill. Both vehicles could be
contaminated in the event of an accident asthe result of the fal out if they are a the
same spot.

D Suggestion: Congderaion should be given to parking the vehicles at different locations,
avoiding the prevaling wind direction, in order to have a leet one
vehicle avallable, even in the event of fal out from an accident.

Plant response: (May 1996) The two PUI vehicles are now parked in different garages. A
second garage was built in the new intercompany building.

Thegaragesliein a position practically diametrically opposite from the reactor and fuel
buildings

Angle (garage no. 1, RB unit 1, garage no. 2) = 144°

Angle (garage no. 1, RB unit 2, garage no. 2) = 121°.

Position in relation to dominant winds: The wind rose shows that the distribution in the
various directionsis not very heterogeneous. Even though garage no. 1 isunder the
dominant wind, in only 371 cases /1000 does the wind come from a sector that ranges
between 218° and 294°, which in case of a dight but non null wind, would place garage
no. 1 in the plume fromthe Unit 1 reactor building. Thisfigure of 371 cases/1000 isto
be compared with the 208 cases/1000 which would be obtained with uniformwind
distribution. (208/1000 = 75°/360°). Garage no. 2 islocated under less frequent winds.
In case of a dight but non null wind (plume 75°) and contamination, this garage would
lie under the plume in 185 cases/1000).

Cliff effect: Garage no. 1 lieson the plateau 340 meters from the centre of the nearest
Reactor Building. Garage no. 2 lies 456 meters from the centre of the nearest Reactor
Building in an area where the cliff gives way to a steep slope. 1n both cases, the cliff effect
is attenuated.

Garage equipment: Like garage no. 1, garage no. 2 has been thermally insulated,
equipped with heating and electrical outlets required for conditioning PUI vehicles.

Note: If thewind is stronger (97% of the cases > 1nvs), the plume is reduced, which
reduces the number of cases in which the garages would lie under the plume.

|AEA comment on status: (June 1996) The location of the second garage has been fully
considered and appropriately justified. A potential problem with the remotely operated
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door opening mechanism (loss of control or loss of electric supplies) has been recognized
by plant personnel and a solution is being devel oped.

Conclusion: Issue resolved.

In addition to the resources available on-ste for emergency measures, corporate resources
are available on request from the PCM. On-site and off-dte available resources
arewdll in line with the best practices aboroad.

The EdF and nationa authorities emergency facilities in Paris are well equipped with means
of communication, documentation, computers and other aids. OPRI has well equipped fixed and
mobile [aboratories.

The fire gation in Cherbourg houses the darm centre for the region from which
al rescue sarvices resourcesin its areaincluding the voluntary fire brigade in Les Pieux,
near Flamanville NPP are directed. In the event of an dert from the plant, the darm
centre will send out brigades from both Cherbourg and Les Pieux. They will arrive at the plant
within 15 to 30 minutes. The procedures a arrivd at the plant are well
co-ordinated. Thefire brigade in Cherbourg iswell equipped and experienced in planning
for emergenciesin high-risk ingtdlations because of trangportation of dangerous goods at
seaand on land, nuclear submarines, harbour, airport aswell as the COGEMA plant.

The military hospital in Cherbourg has appropriate radiologica equipment and will
be chosen initidly in the event that contaminated persons must be transported to hospita. Thereare
aso written agreements with other hospitals.

A wide range of human and technical resources are available to Flamanville NPP
through the joint venture (INTRA) between EdF, CEA and COGEMA.

(b) Good performance: Thejoint venture between the three French operators of
nuclear ingdlations EdF, the Atomic Energy Commission (CEA) and the fud reprocessing
plant COGEMA in cregting, maintaining and operating equipment to cope with amgor
accident in anuclear ingdlation (INTRA) is conddered agood idea. There are available
resources for example for televison ingpections, dose
rate measurements and decontamination. Examples of equipment available are helicopters
for environmental measurements, remote controlled machines, mobile workshop and
electricd generators. INTRA provides reconnaissance, civil engineering services and offers
the same services even for foreign countries.
Training and maintaining of the resources are co-ordinated by the Nationd
Response Centre at Chinon NPP.
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8.6  Training, Drillsand Exercises

Within one month of arriva dl new gaff in the plant recelve information on on-
Ste emergency planning and fire protection. All personne are retrained every three years during the
safety, qudity and risk prevention (SQPR) training course. The presentation of
the PUI is made 0 the participants can identify their position in the organization.
Functions in the on-Site emergency organization are assgned to personnel who have
norma functions smilar to the dutiesto be performed. The activitiesto be carried out are divided
into operations, maintenance and logistics. Personnel who will be appointed
follow an individud training programme corresponding to the position in the emergency organization.
Personnd with on-cal duties receive specific on-dte or off-te training depending on the position.
The wdl documented training programme maintains the
required competence of the emergency organization.

Internd drills and exercises are conducted both a PC level and plant level. The
plant dso participates regularly in regiond and nationd exercises. An annud drill
schedule is drawn up, taking into account requirements of the EdF generic document and experience
feedback from previous exercises. For every drill or exercise atechnical note
is prepared in advance and an eval uation report is made afterwards. Exercises involving
local and nationd off-gte organizations are arranged by the safety authority (DSIN) in conjunction
with EdF corporate department and are carried out at al plants every three
years. The next exercise of thistype a Hamanville NPP will bein May 1995. EdF
corporate and governmenta authorities participate in large exercises at least Sx timesa
year. Thedrill and exercise programme for emergency preparedness asit is carried out at present
givesthe personnd appropriate training in understanding and using the
implementing procedures and a va uable experience in thair roles in the emergency organization.

During some exercises, the shift operating team uses the Palud full-scope
amulator that will chalenge them to control the plant in aredistic manner.

@ Good performance: The Paue smulator, located gpproximately 250 km from the plant, is
used for accident amulation during certain exercises, the next being in
May 1995. The use of the smulator during exercisesis considered a good performance.
Moving the PCL from the plant to the Smulator permits the participation of control room
daff in aredigic way. Means of communicetion
with norma on-dte and off-Ste response centres are avallable at the smulator
facility. The use of the smulator makesit possible to smulate the emergency scenario in
near to red conditions. Experiencing in red time the fluctuations occurring during the
accident and taking the necessary action accordingly gives aredigtic input for the emergency
response organization. The use of the smulators aso avoids distributing plant operations at
Hamanville
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8.7 Liaison with Public and Media

Providing the media with accurate and timdy information has a high priority in
the planning and is part of al PCDs at both central and loca level. Several spokesmen
are designated in the response organi zation.

The Prefecture is required by law to provide information to the public in advance
on nuclear safety and emergency planning. This has been done in co-operation with the
plant and the locd information commissonsin every municipdity concerned. A brochure containing
actions to be taken by the public has been distributed and another information booklet is sent, by
name, to the inhabitants of the planning zone.

Information for local dissemination to the mediain the event of an accident would
be prepared in the Hamanville information centre. A variety of means of
communication, for example telegphones, telefax and data communication links, are
avalableto journdigs. The plant, the Prefecture, EJF corporate and DSIN invite
journdigsto participate in exercises. The Prefecture intends to invite public participation
in future exercises. This should provide a ussful opportunity to test arrangements for informing the
media and the public. Fully equipped information facilities exist both at the EdF centrd and local
level. The equipment at EJF PCD Murat in Paris and at the information centre at the plant is of a
good gandard. Aids for explaining the Stuation are avallable in French and English.
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TABLE 1. SUMMARY OF STATUSAT JUNE 1996 OF RECOMMENDATIONS
AND SUGGESTIONS OF FLAMANVILLE OSART MISSION

RESOLVED SATISFACTORY | INSUFFICIENT | WITHDRAWN TOTAL
PROGRESS PROGRESS
Management, -- 1R -- 1R
Organisation & 3sS 2S 1S 6S
Administration
Training & - - -
Qualification 2S 3S 5S
Operations - 2R 2R
2S 2S
Maintenance - - -
1S 1S
Technical 1R 1R
Support 1S -- 1S
Radiation Pro- - 1R 1R
tection 3S 2S 5S
Chemistry - 1R 1R
5S 1S 6S
Emergency - -- -
Planning & 1S 2S 3S
Preparedness
R 1R 5R - - 6R
TOTAL A (83) -) -) (100)
(%)
S 16S 12s 1S - 29S
(55) (41) 4 -) (100)
TOTAL 17 17 1 - 35
(*0) (49 (49 @ () (100)
Nens/osart/96/78/F

flamvill.fu/kwh/rdi
1996-07-08




125

DEFINITIONS - OSART MISSION

Recommendation

A recommendation is advice on how improvements in operationa safety can be
made in the activity or programme that has been evauated. It is based on proven, good
internationd practices and addresses the root causes rather than the symptoms of the identified
concern. It very often illustrates a proven method of gtriving for excellence
which reaches beyond minimum requirements. Recommendations are specific, redigtic
and designed to result in tangible improvements. Absence of recommendations can be interpreted
as performance corresponding with proven international practices.

Suggestion

A suggestion is either an additiona proposa in conjunction with a
recommendation or may stand on its own following a discusson of the pertinent
background. 1t may indirectly contribute to improvements in operationa safety but is primarily
intended to make a good performance more effective, to indicate useful
expangons to existing programmes or to point out possible superior dternativesto
ongoing work. In generd, it is designed to simulate the plant management and
supporting staff to continue to consider ways and means for enhancing performance.

Good Performance

A good performance is a superior objective that has been achieved or a good technique or
programme that contributes directly or indirectly to operationd safety and sustained good
performance, that works well at the Sation. It might not be necessary to recommend its adoption
by other nuclear power plants, because of financia
consderations, differences in design and other reasons, thereby not qudifying for the

higher accolade of good practice.

Good Practice

A good practiceis an indication of an outstanding performance, programme
activity or equipment markedly superior to that observed e sewhere, not just the
fulfillment of current requirements or expectations. It should be superior enough to be brought to the
attention of other nuclear power plants asamodd of the genera drive for excellence.
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DEFINITIONS- FOLLOW-UP VISIT
I ssueresolved - Recommendation

All necessary actions have been taken to deal with the root causes of the finding
rather than to just eiminate the examples identified by the team. Management review has been
carried out to ensure that actions taken have diminated the finding. Actions have
a0 been taken to check that it does not recur. Alternatively, the finding is no longer
vdid dueto, for example, changesin the plant organization.

Satisfactory progressto date - Recommendation

Actions have been taken, including root cause determination, which lead to a high levd of
confidence that the finding will be resolved in areasonable time frame. These actions might include
budget commitments, staffing, document preparation, increased or modified training, equipment
purchase etc. This category implies that the finding could not reasonably have been resolved prior
to the follow up vigt, ether due to its complexity or the need for long term actionsto resolveit. This
category aso includes findings which have been resolved using temporary or informa methods, or
when the resolution has only recently taken place and its effectiveness has not been fully assessed.

Little progressto date - Recommendation

Actions have not been taken which could lead to the conclusion that the issue will
be resolved in areasonable time frame. This category includes findings on which no
action has been taken, unless this finding has been withdrawn or resolved.

Withdrawn - Recommendation

Thefinding is not gppropriate due to, for example, poor or incorrect definition of
the origind finding or minima impact on sfety.

I ssueresolved - Suggestion

The finding has been thoroughly evauated and appropriate action taken to
resolveit, or it has not been implemented for acceptable reasons.

Satisfactory progressto date - Suggestion

The finding has been serioudy considered, but appropriate actions have not
been fully implemented to resolveit.
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Little progressto date - Suggestion
The finding has not been effectively considered.

Withdrawn - Suggestion
Thefinding is not appropriate due to, for example, poor or incorrect
definition of the origind finding or minimal impact on sfety.
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ANNEX|: COMPOSITION OF THE FLAMANVIILLE OSART TEAM

Experts:

ARRELILLAGA, Fernando - MEXICO
Laguna Verde Nuclear Power Plant

18 years of nuclear experience

Review area Maintenance

BERG, Sven Eric - Sweden

Swedish Rescue Services Board

14 years of nuclear experience

Review area: Emergency Planning and Preparedness

CRUSE, Charles- USA

Cavert Cliffs Nuclear Power Plant

26 years of nuclear experience

Review areac Management, Organization and Administration

DIAZ FRANCISCO, Jost Manud - |AEA
NPP Operationa Safety Officer

Divison of Nuclear Safety

20 years of nuclear experience

Review area Operations |

DOMENECH ROJO, Migud - IAEA
Senior NPP Operationd Safety Officer
Divison of Nuclear Sefety

23 years of nuclear experience

Assstant Team Leader

DUHAC, Alexander - SLOVAK REPUBLIC
Bohunice Nuclear Power Plant

12 years of nuclear experience

Review area: Operations||

DULAR, Janez - |IAEA

Senior NPP Operational Safety Officer
Divison of Nuclear Safety

26 years of nuclear experience
Review area: Technica Support
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Experts (Continued)

HIDE, Keith - IAEA

Senior NPP Operationd Safety Officer
Divison of Nuclear Sefety

23 years of nuclear experience

Team Leader

LEURS, Cornelius— NETHERLANDS
Borsdlle Nuclear Power Plant

7 years of nuclear experience

Review area: Radiation Protection

ROBERTSHAW, Neville- UK
Nuclear Electric plc

24 years of nuclear experience

Review area Training and qudifications

VENZ, Hartmut - SWITZERLAND
Beznau Nuclear Power Plant

25 years of nuclear experience
Review areac Chemistry

Observers:

GOTO, Ken - IAEA

NPP Operationa Safety Officer
Divison of Nuclear Sefety

15 years of nuclear experience
Training areac Technica Support

KOC, Joseph - CZECH REPUBLIC

Temdin Nuclear Power Plant

7 years of nuclear experience

Training areac Emergency Planning and Preparedness

OUROUTCHEV, Vladimir - BULGARIA
Kozloduy Nuclear Power Plant

14 years of nuclear experience

Training areax Operations
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ANNEX |I: COMPOSITION OF THE FLAMANVILLE OSART FOLLOW-UP
TEAM

DIAZ FRANCISCO, José Manud - |AEA

NPP Operationa Safety Officer

Divison of Nuclear Sefety

20 years of nuclear experience

Review aress. Management, organization and adminidration; Training and qudification;
Operations, and Maintenance

DULAR, Janez - IAEA

Senior NPP Operational Safety Officer

Divison of Nuclear Safety

26 years of nuclear experience

Review aress. Technical support; Radiation protection; and Chemistry

HIDE, Keith - IAEA

Senior NPP Operational Safety Officer

Divison of Nuclear Safety

23 years of nuclear experience

Review area: Emergency planning and preparedness; and Team Leader
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ANNEX I11: SCHEDULE OF ACTIVITIES

1. Officid request of the Government of Franceto the 4 January 1994
IAEA to conduct an OSART mission to Hamanville
nuclear power plant
2. IAEA confirmation of OSART misson 9 February 1994
3. Preparatory meeting for OSART mission to 17-18 May 1994
Hamanville nuclear power plant
4, Recruitment of externd experts August/October 1994
5. Operationd Safety Review of Hamanville 30 January-16 February
nuclear power plant 1994
6. Officid request of the Government of France to May 1995
conduct Follow-up Vidt to FHamanville Nuclear
Power Plant
7. IAEA confirmation of Follow-up Vist June 1995
8. Submission of OSART Mission report to the 28 August 1995

Resdent Representative of France

9. OSART Follow-up Vidt to Flamanville Nuclear Power 3-7 June 1996
Plant
10.  Submission of OSART Follow-up Vist report to the September 1996

Resdent Representative of France
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ANNEX 1V:

AEI
AlIC
ALARA
ANDRA

CEA
CHSCT
CIF
COGEMA

COMSAT
DM
DRIRE
DSIN
DSRE

EdF
ELC

FBSQ
FSAR

GCN
GDL

IAEA
ICRP
I PSN
S|
JIS

KIT
KRT

LTC
MCP

NPP
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Abbreviations and acronyms

Instrumentation, control, eectrical and data processing department
Computerized tagging system

Aslow asreasonably achievable

Nationd Radiologicd Waste Agency

Atomic Energy Commission of France

Hedlth and safety work place committee

Individud training log

Companie Générale des Matieres Nucléaires, the French nuclear fudl
reprocessing company

Outage safety committee

Corporate nuclear maintenance department

Department for Industry, Research and Environment

Nuclear Ingtalations Safety Directorate

Industrid safety, radiologica protection and environment department

Electricité de France
Locd emergency response team

Basic training in safety and quality
Find safety analyss report

Nuclear fuels group
Corporate chemica and metallurgica |aboratories group

International Atomic Energy Agency

Internationa Commission on Radiologica Protection
Ingtitute for Nuclear Safety and Protection
In-service ingpection

Holder of avocationd training certificate

Computerized data processing system
Plant radiation monitoring system

Emergency technicd centre
Corporate resources department

Nuclear power plant



OEF
OEM
OPRI
OSART

PCC
PCD

PCM
PDQ
PGF
PIF
PLAP
PMUC
PP|
PTF
PUI
PWR

QA

RCS
RER
REX

SAPHIR
SEPTEN
SQPR
SRP
STE
SYGMA

X
uTo

WANO
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Operationa experience feedback

Rdiahility centred maintenance

Office for Protection againgt lonizing Radiation
Operationd Safety Review Team

Command post

Loca assessment emergency centre
Locd management command centre
Loca operations emergency centre
Locd logigtics emergency centre
Qudity plan

Traning guiddines

Individud training plan

Locd professond training programme
A guide, Materials and equipment for use in power plants
Off-gte emergency plan

Standard training plan

On-dte emergency plan

Pressurized water reactor

Qudlity assurance

Reactor coolant system
Rapid experience feedback
Experience feedback

Compuiterized maintenance history and plant event system
Corporate design divison

Safety, quality and risk prevention

Radiation protection section

Technicad and environment department

Computerized mantenance management system

Mechanicd department
Corporate technica support group

World Association of Nuclear Operators



