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PREAMBLE

This report presents the results of the IAEA Operationd Safety Review Team (OSART) review of
Tricagtin Nuclear Power Plant, France. It includes recommendations for improvements affecting
operational safety for condderation by the responsble French authorities and identifies good
practices for condderation by other nuclear power plants. Each recommendation, suggestion, and
good practice isidentified by a unique number to facilitate communication and tracking.

Any use of or reference to this report that may be made by the competent French organizationsis
soldy ther responghility.



FOREWORD
by the

Director General

The IAEA Operationad Safety Review Team (OSART) programme asssts Member States to
enhance safe operation of nuclear power plants. Although good design, manufacture and
congruction are prerequisites, safety aso depends on the ability of operating personnd 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 personnedl. It is intended that such advice and assistance should
be used to enhance nuclear safety in dl countries that operate nuclear power plants.

An OSART mission, carried out only at the request of the rdevant Member State, is directed
towards a review of items essentid to operationad safety. The misson can be talored to the
particular needs of a plant. A full scope review would cover eight operationa areas. management,
organizetion and adminidration; training and qudification; operations, maintenance, technica
support; radiaion protection; chemistry; and emergency planning and preparedness. Depending on
individud needs, the OSART review can be directed to a few areas of specid interest or cover the
full range of review topics.

Essentid features of the work of the OSART team members and their plant counterparts are the
comparison of a plant's operationd practices with best internationa 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 evaluation. The
OSART methods involve not only the examination of documents and the interviewing of gtaff but
aso reviewing the qudity of performance. It is recognized that different gpproaches are available to
an operating organization for achieving its safety objectives. Proposals 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 areas that should be improved and
the formulation of corresponding proposals. In developing its view, the OSART team discusses its
findings with the operating organization and consders additionad comments made by plant
counterparts. Implementation of any recommendations or suggestions, after congderation by the
operating organization and adaptation to particular conditions, is entirely discretionary.

An OSART mission is not a regulatory inspection to determine compliance with naiond safety
requirements nor is it a subdtitute for an exhaustive assessment of a plant's overal safety datus, a
requirement normally placed on the respective power plant or utility by the regulatory body. Each
review darts with the expectation that the plant meets the safety requirements of the country
concerned. An OSART misson attempts neither to evaluate the overal safety of the plant nor to
rank its safety performance againgt that of other plants reviewed. The review represents a “snapshot
intime; a any time after the completion of the misson care must be exercised when consdering the



conclusions 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 and
proposas for enhanced operationa safety, for consideration by the Member State and its competent
authorities.
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INTRODUCTION AND MAIN CONCLUSIONS
INTRODUCTION

At the request of the government of France, an IAEA Operationa Safety Review Team (OSART)
of international experts visted the Tricastin Nuclear Power Plant (NPP) in France, from 14 to 31
January 2002. The purpose of the misson was to review operating practices in the areas of
Management Organization and Adminigtration; Training and Qualification; Operations, Maintenance;
Technical Support; Radiation Protection; Chemistry; and Emergency Planning and Preparedness. In
addition, an exchange of technical experience and knowledge took place between the experts and
their plant counterparts on how the common goa of excellencein operationa safety could be further
pursued.

The Tricastin OSART mission was the 114" in the OSART program, which began in 1982. The
team was composed of experts from Canada, the Czech Republic, Germany, Mexico, Spain,
Sweden, the United Kingdom, the United States of America, and France the host plant peer,
together with the IAEA gaff members and observers from China, Pakistan and the IAEA. The
collective nuclear power experience of the team was gpproximately 320 years.

Before visting the plant, the team studied informeation provided by the IAEA and the Tricastin plant
to familiarize themselves with the plant's main features and operating performance, staff organization
and respongihilities, and important programs and procedures. During the mission, the team reviewed
many of the plant's programs and procedures in depth, examined indicators of the plant's
performance, observed plant conditions, work in progress, and held in-depth discussions with plant
personnel.

Throughout the review, the exchange of information between the OSART experts and plant
personnel was very open, professond and productive. Emphasis was placed on assessing the
effectiveness of operationd safety rather than smply on the content of programs. The conclusions of
the OSART team were based on the plant's performance compared with IAEA safety standards
and with good international practices.

MAIN CONCLUSIONS

The OSART team concluded that the managers of Tricastin NPP are committed to improving the
operationd safety and rdiability of ther plant. This commitment was clear when obsarving the
improvements in plant conditions, work being performed and discussions with plant saff. The team
found good aress of performance, including the following:

— The professondism of the gaff which is enhanced by a strong training program;

— The management initiatives and tools to achieve rgpid and broad improvements in a number of
areas has sgnificantly improved over the last few years,
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— Strong leadership and control of safety related activities coupled with a sense of management
planning is communicated professondly and consgently by the management team and now
showing positive resultsin key aress,

— The materid condition of Units 1 and 2 and the housekeeping have dramaticaly improved, with
thorough plansto improve unit 3 and 4 at least to the same standards.

The team offered a number of proposals for improvementsin operationa safety. The most significant
proposds include the following:

— Despite the improvements a the plant in the last two years, there continues to be problems
associated with adherence to policies, procedures and ingructions.  Although workers are
traned to know what is required of them, individuas sometimes fed free to determine for
themselves when rules should be followed. Some managers do not dways intervene to correct
such performance.

— Theforeign materia excluson practices at the plant are wesk.

— EDF has not developed a clear corporate policy that prohibits the consumption of acohol prior
to work or during the workday in accordance with good internationa practice and IAEA safety
guidance.

The Tricadtin plant is going through a period of widespread trandtion. Three years ago the
performance indicators for the plant showed weaknesses in many areas. Today the indicators show
much better performance. In other cases it is too soon to see improvement. Because of this
trangition period, the team provided recommendations in some areas where the plant has aready
embarked on aggressve improvement activities. The team encourage the plant to maintain a long
term and tenacious attitude as it pursues improvements and aso periodically assess the success and
make necessary corrections.

An important element of the OSART review is the identification of those findings that exhibit postive
and negative safety cultura aspects of operationa safety performance. The OSART team used the
guidance provided in INSAG-4, INSAG-13 and IAEA Safety Report Series No. 11 to assess
various organizationd and technological aspects of operationa safety culture at the Tricastin NPP.
The team concdluded the following:

— The gtaff members are not dways the drivers of change, the expectation is often that the change
is dways from the top down. Common feding is not yet that some change comes from the
bottom up, athough management ams & involving people through Tota Quality Managemerntt.

— Some standards are not clearly set and not adopted by some staff and managers. Cultural issues
may hinder future development in this area and needs to be accounted for.

— There gppears to be an insular environment with little knowledge of industry best practice
outside of EDF.

— In some aress there appears to be a culture of compliance rather than a culture of striving for
excdllence.

On the other hand, the team recognized the good pride of their nuclear power plant that the
management and gaff felt and was impressed with the staffs professonadism and their desire to
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improve. Senior management should continue to encourage and reward the staff’s behavior in this
area

The team recognises that severa actions are dready in place to address some of the above
proposas. The Tricastin NPP management expressed a determination to improve in the aress
identified by the team and indicated a willingness to accept an OSART follow up vist in aout
eghteen months.
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1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION

1.1 CORPORATE ORGANIZATION AND MANAGEMENT

Tricagtin NPP is a four-Unit PWR plant of 900 Mwe each, Stuated in Provence, southern France
and is operated by Electricité de France (EDF). The plant manager reports to the Director of
Nuclear Power Generation Divison, (DPN) who in turn reports to the Associate Director-General.
The plant manager attends meetings held by the Nuclear Generation Divison located & EDF
headquartersin Paris.

The Nuclear Generation Divison is supported by:
- Corporate FTC departments

- Corporate technical support departments, covering operations, chemica, metdlurgicd and
engineering support for operations.

Engineering support, which is accountable to the Associate Director-Generd via the Engineering
Divison & Services, isdso available for supporting al the nuclear sites, including Tricastin NPP.

A detailed job description for the plant manager is Sgned by the Director of Nuclear Power
Generaion Divison, (DPN), which formdizes his authority.

Corporate resources are extensive to support the Nuclear Generation Divison's objective to safely
operate the EDF nuclear fleet. The Operationd safety organization within EDF has four layers of
safety committees:

a) Nuclear safety committee (CSN), chaired by the president of EDF (nationa)

b) Operationd safety committee (CSNE), chaired by Director of nuclear generation divison.
(nationd) — Tricagtin plant manager attends this meeting.

c) Sdfety review committee (CSN), safety technical committee, COMSAT plus GTS. Chaired by
the plant manager, and/or the associate directors(SITE).

d) Dally safety meetings, chaired by the on Ste shift manager.

The auditing arrangements for each leve of the safety committees provides for sefety at every leve.
The objectives of the Nuclear Power Generation Divison (DPN) are to produce energy:

- Sddy (technicd and human rdigbility)

- Cleanly (release and waste management)

- Cod efectively (cost control)

DPN aong with its nuclear fleet has a policy of openness and trangparency in its reations with loca
communities, the media and the regulator.

EDF does not have a comprehensive strategy or policy that prohibits the consumption of acohol
during the workday, including on Nuclear Sites. As an example, dcohal is served in the plant
restaurant limited to 25cl for wine or 33cl for beer. The team provided recommendations for the
plant and the corporate organization on thisissue.
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1.2  PLANT ORGANIZATION AND MANAGEMENT

The plant has gpproximately 1280 EDF employees. In addition, many contractors are normally on
gte for outage work.

The plant’s senior management team is comprised of the plant manager with three associate
directors covering power operation, outages and logistics. In addition, they are supported by six
management advisors. The advisory functions include plant safety/quality, plant technicd,
communications, human resources, administrative advisor and a quaity management advisor.

The senior management team is supported by ten departments, that include operations, chemistry &
environment, indudtrid safety & radiological protection, mechanical maintenance, 1& C/electrica
maintenance, modificaions, dte logigics, nucdear engineering, co-ordination and buildings &
property. Each of the Associate Directors has responghilities for some departments associated
within their core area of responghility.

The plant has support from DPN and the corporate technica and engineering departments.

The management team has developed and deployed its Strategic objectives required to ensure the
future success of the plant.

Management key objectives are to:

a) Dedgn and deploy an integrated and comprehensve management system within qudity-
managed processes (The Information Technology (IT) systems were improved on ste to match
the processes).

b) To ensure gaff a al levels understand the issues and strategy and were offered the opportunity
to participate in the deployment.

The plant has improved in a number of areas since 1999 as demondrated by performance

indicators, however continued effort is required if additional improvements are to be redlized, so the

plant can achieve its own gods in peformance excellence. Initiatives such as the advanced

recruitment policy (GAEC) and human peformance group development, dl supported by

management, will assist in raising the standards throughout the workforce.

The plant has dso pursued an aggressve program to improve the housekeeping and materia
condition of dl four units. This program has been implemented in units 1 and 2, but the work in units
3 and 4 remains outstanding. The team made a recommendation to continue the program and to
assure sudtainability of actions implemented.

Demondrable progress has been made to embed the policy of “Questioning attitude” and
“Thoroughness’ into the improvement of the workforce. Significant management processes have
been initiated at the plant. While these processes are beginning to show success, there remains a gap
between the expectation of managers and the results observed. The team provided a
recommendation in this area.

The turnover of gtaff for the next 10 to 12 years will be significant when compared to the history of
the plant. The reduction in experience across the workforce from its current high level isreviewed to
ensure that any effects do not impact on nuclear safety.
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Nuclear safety consderations are paramount throughout the plant and its operation. The structures
and working methods contain eements specificaly designed to ensure that a safe operationa status
ismaintained at dl times, including the unit on outage. Management need to remain diligent to ensure
that these measures remain effective.

13. QUALITY ASSURANCE PROGRAM

The principles of the nuclear safety policy are derived from the EDF president, to the nuclear plant
generation divison, to the plant manager and findly the shift manager.

Copies of the EDF presdent’s letters on nuclear safety policy are issued to dl staff dong with an
accompanying letter from the plant manager. The safety policy has seven principles:

- Tocarry the public confidence with respect to nuclear power.

- Sdfety culture asper INSAG 4

- Compliance

- Improvement via Tota Qudity Management (TQM)

- Comparison of performance indicators with WANO indicators

- Bdance the economic redlities with available resources

- Trangparency throughout.

All of these principles are in the Safety Handbook issued to al employees of EDF.
The Qudity management advisor heads the quality management advisory unit.

The department carries out numerous audits to QA standards. The detall is contained in the Ste
quality manual, which sets out the Structures and systems needed to ensure a qudity document
process. The audits cover some 34 themes, each of which has an owner and each is audited every 5
years as part of aralling program.

The integrated quality processes link together, such that the organizational documentation, which
amount to 694 documents, have owners, are audited, updated and tracked via the integrated
computer system.

1.4. REGULATORY AND OTHER STATUTORY REQUIREMENTS

The roles and respongbilities of the regulatory body were covered in the presentation a which
representatives of the ste and the regulatory body (DSIN) were present.

Tricastin NPP has two regulatory ingpectors identified for the ste. They have permanent regiond
offices in Lyon. The regulator does not have an office on dte but is provided with facilities as
required on occasions.

The regulator carries out a least 20 planned ingpections per year and notifies the site gpproximately
2 weeks before the ingpection. This dlows the Ste to gather information pertinent to the area or
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procedures under inspection. In addition to this the regulator will carry out a number of additiona
ingpections particularly for the unit on outage.

In 2001, 13 work sSte and 13 topic-based inspections were carried out. About 25% of all
ingpections are not announced. The unit on outage inspections are in addition to the planned
ingpection regime,
Any findings from the ingpections are dedt with through formal processes with responses provided
by the plant, normally within a 2-month period. The responses and any subsequent actions are
tracked by the Site.

Communications concerning any issue between the ste and the regulator are well established and
cover arange of Stuations including the requirement to inform the regulator immediately, following a
ggnificant event.

The regulator atends technica meetings periodicdly, which dlowsinforma discussonsto take place
on a number of subjects. For example, the regulator is showing an encouraging interest in the
benefits of Human Factors investigetions.

The regulator emphasized the progress the plant has made in the last 3 years, in paticular, its
openness palicy.

Although the plant and the regulator have a good working relationship, the regulator ability to
maintain its safety independence at dl times, was discussed. One of the means by which regulatory
independence is maintained, is the use of the other Ste regulatory ingpectors who carry out a
selection of the ingpections at Tricastin NPP, which in effect, audits the ingpection standards of the
nominated Ste regulatory inspectors and the plant, at the sametime.

1.5. INDUSTRIAL SAFETY PROGRAM

It is encouraging that the plant’s industrid safety record has made notable improvement over the last
year.

The indudrid safety department is very active in the pursuit of improvement in indudrid safety.
Accidents and injuries are logged in a database, “Ariane€’. The plant has a hedth & safety
committee which meets regularly. The Indudria safety department operates a low-level events
System as one of the mechanisms in improving indudtrid safety. The department is responsible for
identification, authorization and use of al chemica products on ste, (“OLIMP’ data base) which
will be loaded onto the site network in gpproximately two months.

Numerous communications media are used to promote good industrial safety practices, including the
digribution of an industrid safety magazine.

Whilgt indudtrid safety has improved, further improvements are required particularly in the use of
personal protective equipment, such as head, ear, eye and hand protection. Management in the
handling of substances such as Fyrqud, need to be improved, dong with the clarity and enforcement
of the smoking policy. The team made recommendations in this area.
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Policies are in place to improve industria safety but they are not dways adhered to by workersin
the field. Further increases in the rigorous enforcement of the industrid safety policy are required to
improve the acceptance of international industria safety practices.

1.6. DOCUMENT AND RECORDS MANAGEMENT

The plants documentation processes and systems have been designed around the management
drategy and policies. The detailed structure of the processes is based on QA/TM principles. The
quality management advisory unit (MSQ) supports and audits the quality standards within this ares,
which includes common formats across arange of document types.

All documentation is managed through the comprehensive and integrated computer system, which
means that updates and modifications to documentation can be carried out efficiently and by the
person or section responsible identified in the process.

The workforce accesses documentation via the computer system at the point of work. This ensures
that the documents are the latest issue.

The cross referencing of documentation is not yet fully comprehengve. This is ongoing and will be
completed before the end of 2002.
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DETAILED MANAGEMENT, ORGANIZATION AND ADMINISTRATION
FINDINGS

1.1. CORPORATE ORGANIZATION AND MANAGEMENT

1.1(1) Issue: EDF and the nuclear plants within EDF do not have a comprehensive strategy or
policy that prohibits the consumption of acohol prior to work or during the workday,
including on nuclear plant Stes.

- Alcohal (wine and beer, limited to 25cl for wine and 33cl for beer) is served in the
restaurant at Tricastin NPP.

- 6 previous OSARTs a other EDF stes have raised this as a concern.

- At the time of the OSART follow-up mission to the 6 previous Stes, 3 had fully
implemented the recommendation and 3 had 4ill to implement the recommendations
fully.

- Saving of dcohol on dte condones the consumption of acohol off Ste during the
working day.

The current policy for dtes, which till have access to on Ste dcohal, isinconsstent with safe

nuclear operations by its support of consumption of acohol by its saff, during the working

period.

Recommendation: EDF should establish and issue a clear corporate alcohol policy

directive to reflect acceptable internationa standards within its nuclear Sites,

Recommendation: Tricastin NPP should establish and issue a clear directive on acohol
policy to reflect acceptable internationd standards within its nuclear Site pending the issue of
acorporate directive.

1.2.  PLANT ORGANIZATION AND MANAGEMENT

1.2(1) Issue: Housekeeping and materid condition standards in units 3 and 4 needs improvement
and are not a the same level as has recently been reached in units 1 and 2.

Tricagtin has pursued an aggressve program to improve the housekeeping and materid
condition of al four units. This program has been implemented in units 1and 2, however

sgnificant shortcomings remain in units 3 and 4. See detailed findings in the Maintenance and
Operations sections of the report.

Milestones for completing activitiesin units3and 4 are:

Panting of wals, floors, celings and stedwork commencing March through to mid year
2003. A detailed study has been carried out to support the policy, not only for units 3 and 4,
but for other key areas across the Ste. Budgetary provision has adready been allocated for
completion of the whole program.
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1.2(2)

Unless the refurbishment of units 3 and 4, dong with other key aress across the dte is
carried out, it will be difficult to sustain the improvements aready achieved on units 1 and 2.
(seeissue 3.2 (1) and 4.6 (1), materid conditions).

Recommendation: The plant should continue to schedule into its business plans, the
upgrade requirements for housekeeping and materid condition in units 3 and 4. The plant
should dso focus on maintaining areas tha have been refurbished by considering the
introduction of veritable housekeeping walk downs.

Issue: Although significant management processes have been initiated at the plant, there
remains a gap between the expectation of managers and the results observed. The team
noted that demongtrable progress has been made to embed the policy of “Questioning
Attitude’ & “Thoroughness’ into the improvement of the workforce, however the following
was observed:

- Inthe Unit 1 Active ventilation systerm a member of the maintenance department entered
the ventilation plant room without closing the door, bypassng the lodine filter. This was
rased by the plant as a Sgnificant event, as he did not follow the requirement for work
and access to thisarea.

- A sofey rdated temperature sensor was not routindy maintained indgde it norma
maintenance period. It was maintained insde its safety period limit. However the plant
does not monitor the retio of safety related plant equipment maintained inside the normal
maintenance period versus the maintenance completed between the technicd & safety
periods.

- The plant did not identify or question the need for the temporary shielding adjacent to
saigmicdly qudified spent fue cooling pumpsto be saismically assessed.

- Some workers do not correct industria safety problems when other workers are
involved.

- Some plant deficiencies do not have deficiency tags.

If the policy of “Questioning Attitude’ and “Thoroughness’ is not fully accepted at the
working leve, the plant could miss opportunities to correct problems with operationd safety.

Recommendation: The plant should continue to tenacioudy pursue its program to indill a
“Questioning Attitude’ and a “Culture of Thoroughness’ in al plant workers. The process
requires along period of time before it is embraced throughout the organization. Periodicaly
throughout the period the plant should review the success of the program to ensure that high
performance is sustained and make necessary enhancements to the program to meet
management expectations and to be in line with IAEA safety standards and good
internationa practice.

1.2(a) Good practice: Management initiative to improve plant performance.
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The OSART review team noted that Tricastin NPP has achieved rapid and broad
improvement in a number of areas over the last few years. The management tools used to
achieve these results collectively are an effective means to achieve rapid improvement.

Strong leadership and control of safety related activities coupled with a sense of

management planning is communicated professonaly and conastently by the management
team.

The programs that make up this good practice are:

a)

b)

d)

9

The forward thinking management lead strategy formulated approximately 2 years ago
has been supported by an effective integrated information sysem which links al the
key busness objectives such as, busness plans, action tracking, training,
documentation updates, performance indicators which are accessble to dl users.

The anticipated loss of competencies over the next 10 to 12 years has been
recognized as a mgor future issue and the replenishment program is ongoing. Both
corporate and plant management are fully supporting this program.

It was recognized that the interface between human resources department, training
department management teams and specific training representatives within each
department has become a means of improvement at Tricastin NPP.

Operdtion department training is supported by committed management involvement,
such as atending and evauating of training in classroom and on the smulator including
the observations and operator assessments.

Managers and supervisors are dso involved in the design of new training courses within
operation department.

In order to unite staff across al departments, Operations developed a document
entitled “Operations Nuclear safety requirement”. All departments shared in these
draightforward requirements to improve the performance of the plant in terms of
nuclear safety, industrid safety and radiologica protection and availability. The
document aids other departments to understand what is essentia to safe and rdiable
operations.

A contractor monitoring program has been implemented that directly contributes to the
improvement of safety practices a the job ste. The review team recognizes the
deployment of the “Industrid safety challenge’” supported by management ingpectionsin
the field, as an important mechanism to simulate improvementsin this area.

Tricagtin NPP is the firg plant in the EDF fleet to implement the status-oriented
gpproach in the emergency planning area. The staff took a leading role to develop and
to implement the procedures in co-operation with the Bugey training

the improvements included, procedures to improve on ste protection of staff and the
isuing of potassum iodine tablets Improvements in information trandfer and
communication between the “ Poste de Commandement (PC)” have improved exercise
performance.

11
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1.5.
1.5(1)

h)

Sgnificant improvements in procedures, supply and use of equipment, traning regimes
plus a substantia increase in the number of on-gte forma emergency exercises per
year, have raised the standards of emergency preparedness markedly.

The development of the Human Factors Network provides for training one or two
human factors evaluators in each plant group. These people will lead the human factors
development within their group, they will ensure tha the needs of therr group are
represented in the development of the human factors program, and they will report and
andyze human factors issues.

These programs support the achievement of overal improvements towards higher standards
and encourage the plant to continue to move forward with the same determination as has
been demonstrated over the past 2 years.

INDUSTRIAL SAFETY PROGRAM

Issue: Industrid Safety policies are not dways being adhered to by workers in the field.
Managers and supervisors in the field need to increase the rigorous enforcement of the
policies to improve the acceptance of international industria safety practices.

Severd persons, are seen every day without a hard hat.
20 to 30 persons are seen daily without hearing protection.

Although noise leve zone diagrams are posted in the machine room (Turbine Hall), the
practice of having two different hearing protection levels within what essentidly remains
avery noisy area, gives conflicting messages to staff about the acceptability of noise in
the work place.

Staff working adjacent to excessve noise, but not in the same work party, do not
guestion the need to wear ear protection, eg.; on a vigt to the heavy mechanica
workshop, loud & continuous noise came from building work machinery in an adjacent
open plan room. The builders wore ear protection but EDF staff, only 2 meters away,
didn’t.

RP subcontractor at entry to unit 3 not wearing gloves, other workers did not take
corrective action.

Smoking indde of buildings (numerous cigarette butts found ingde buildings). Although
the practice is to be able to smoke in the control room and tagging room, the tagging
room does contain 6 months of officia records. At present there is no genera, across
the ste, formad policy for smoking.

Car parked indde the turbine hdll.

Contractor drilling holesin the turbine hal floor without eye protection.

Centra chemistry laboratory fume hoods are not tested to check for adequate airflow.

Poor lighting in pump room 3EAS-001-PO.

In the area for Sorage of chemicals associated with Unit 1 and 2 laboratory, chemical
12
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1.5(2)

protective gprons or shield, were not available, even though the area contained glass
carboys of 96% concentrated sulphuric acid. The area did not have eye washers or
emergency showers. The nearest water was approx 30 meters away via a complicated
route.

- Oily waste stored in an unlabeled barrdl adjacent to GFR pump unit on unit 3.

- Inaeaof unit 3 geam generator a scaffold was being dismantled with urgency, there
was no safe working area below the 10-meter scaffold.

- Lack of darity and implementation of the smoking policy.
- Acid on floor adjacent to emergency batteries4LBC001 BT & 4LCAQ01 BT.

Whilgt improvements in the plants industrid safety record have progressed over the last 12
months, it is unlikdy that this will be mantained, unless indudrid safety attitudes and
practices across the site continue to improve.

Without rigorous enforcement standards for indudtrial safety work practices, industria
accidents and plant equipment damage could result.

Recommendation: The plant should ensure thet its industridl safety policies are clear and
rigoroudy applied and complied with by dl staff throughout the Ste.

The review and subsequent actions should be seen as management led and rigoroudy
enforced by dl levels of supervison throughout the site, including contractors, to ensure that
the actions of workers in the field, lead to a continuous improvement in industrial safety
acrossthe whole site.

I ssue: The plant does not have a consstent gpproach in the arrangements and management
associated with the handling of Fyrque fluid.

The team observed that severa actions had been taken to improve the materia condition in
the area of the Fyrqud tanks filters and pumps on dl four units, however the following
observations were made:

- Barriers have been placed around severd valves with atemporary paper sgn posted to
indicate that there were Fyrquel leaks present. For example, valve 2GPV024VV. Under
the valves several absorbent pads covered the floor.

- The plant has undergone two shutdowns as a result of Fyrqud lesks on a flexible hose
and a servomotor.

- The plant has a high annua usage of Fyrqud fluid on each unit, indicating leskage on the
System.

- A technicd problem with aregulating vave on dl the pump units has existed for & least
10 years, causing Fyrqud to lesk from the system, in spite of a modification to eradicate
the problem.
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- Unit 3 — In the Fyrqud instrument cabinet the labds on the sample bottles were not
adequately attached. Fyrquel oil was seen on the lower pat of the cabinet and
unauthorized operator aids were taped to the insde of the cabinet door.

- Unit 4 — The Fyrque indrument cabinet contained severd aily pad locks and an ail
soaked procedure for a surveillance test.

- All four units had dirty warning Sgns staing “Attention Fyrquel”. This does not properly
support the important safety message that Fyrquel is a hazardous substance and that
failing to take the correct precautions, could lead to persond injury.

The areaaround 2GPV 024 VV pumping unit had atemporary poster giving advice such as.
- “ Do not expose the product to over 50°C”.
- “ Protective glasses to be worn when handling this product.

This was not the same advice posted a the pumping units for each of the units 1, 2, 3 and 4,
which was. “Attention Toxique”

1) If accidentaly contacted with skin, wash with plenty of water, and if necessary take a
shower.

2) Do not touch food before washing hands.
3) If contacted with eyes, wash the eyes with clean water for at least 15 minutes.
4) Gotothemedicd

This is not consstent with the indructions in the materid hazard data sheet “Fiche de
Données de Sécurité’, provided by the manufacture which covers comprehensive advice
and ingructions for inhaation, ingestion, contact with the skin and eyes, measures to be
taken in event of a soillage, handling and storage, and control of exposure/individua
protection.

Fyrque is a toxic and hazardous materia which must be handled with adequate safety
precautions and controls. Fyrquel not only has the immediate risks associated with eyes, skin
and ingedtion, there are adso long term hedth issues which need to be understood and
respected.

Without protective measures and adequate precautions for the use of Fyrqud, serious
personnd injury could result.

Recommendation: The plant should review and resolve their current technica, procedura
and communication issues for handling Fyrquel.
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2. TRAINING AND QUALIFICATIONS

21. ORGANIZATION AND FUNCTIONS

The Human Resources Advisory Group is a mgor contributor to overdl function of support for
traning desgn and oversght. The human resources plant advisor (Chef de Mission), is responsble
for the definition of policy, strategic co-ordination, development of proposas and overal monitoring
of peformance, working closdly with the training providers and the heads of departments. The
gpecidigs within the department are available to maintain an overal “big picture’ focus for training
needs at Tricastin NPP.

An action plan was established based on feedback in 2000 from the regulator and interna audits
and assessments requesting improvement in the overdl training function at Tricastin NPP. The action
plan, responses to tracked items, status of responses and improved functions are monitored by
human resources but only closed following review by the on site QA Advisory Group for Safety and
Qudity. The action plan has proven to be effective and isin the process of continuous improvement.
A review of the actions was performed and verified as complete or in progress during this misson.

The operationa responghility for the implementation of this policy is performed by the manager of
the human resources advisory group and implemented by his specidist. This specidist has the overal
respongbility to work with the other departments within the plant and training to ensure task
analyses, work files and training skills are implemented in an effective manner.

Within the specific departments of the NPP, training representatives maintain the training programs
and ensure Kill sets are tracked and maintained for the department manager. These training
representatives interface routinely with the human resources specidist who functions as an on ste
consultant. The training representatives are respongble for keeping and updating the individua
training records for dl training metters. These training representatives are responsible for maintaining
the officia records and files for each employee. A computerized system of attendance is maintained
within the gte training department and is utilized by the training representative to maintain attendance.
One suggestion was made to encourage the human resource speciaist to revise the policy covering
attendance to ddineate the officid record and when the computerized system should be used for
updates.

The training representatives who meet routindy as a group work within the departments to
determine training course requirements for the year and send notices to the training department
notifying them of the future attendance of their daff a Ste and corporate courses. Although the
training department provided effectivdly maintains a daly update of atendance, the officid
ownership of the training program is with each department within the plant. During the misson
excdlent interface between the human resources department, the training representetives within the
plant departments and the training department was observed. NPP senior management provides
training coordination. The operationa departments perform needs analys's, shadow training and
grant authorizations for nuclear safety work. The dSte training centre, operations training centre,
professona training services (corporate SFP), part time trainers and externa organizations provide
design implementation and course management.

Tricagtin NPP does not presently have a smulator, therefore the training is performed at the Bugey
nationa training centre, sixty (60%) per cent of the training is carried out on Ste. In 2004 a Ste
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gpecific smulator should be completed at the Tricastin NPP site which will increase the amount of
gtetraning.

Job task descriptions have been developed for each job on Ste and are maintained with training files
and the individua training program which is performed annudly during performance reviews for each
employee. These ills criteria are then used in assessment guides for nuclear safety authorization.
The nuclear safety authorization process is based on skills that are referenced for each function and
based on the task anadlyss and objectives. This ownership of nuclear safety authorization is very
positive.

Many methods of training are utilized at the plant for assurance of maintaining quaification other than
the dassoom and smulator. To ensure ill levels are maintained, the manager and training
representative administer this process through each department. These include; tutoring, shadow
traning, cross functionad training, Stuationa team training, coaching and individud project
development. These are dl supported and implemented by management staff. This use of multi
faceted training is conducive to promoting effective training.

This drategy has been implemented within al departments on Ste. Part time trainers aso provide
three hundred and eighty (380) man-days of training for the training centre. This group is organized,
trained and scheduled aong with the permanent training taff. Seventy-Sx part time trainers are in
the program. The part time trainers club was recognized by the team as a good practice. The
ingructors provide a bridge for support, feedback and interface with their departments and reinforce
the strong support and ownership of plant management to training.

A program of shadow training is also implemented within the training structure. It is based on a
sgned agreement between the manager, an assigned tutor and the trainee. At the present time there
are one hundred and twenty eight (128) trained tutors on Site. The agreement contains the training
plan for the necessary qudifications needed for the assgned function. Evauation is performed
routindly and an assessment of Satus and improvement maintained every two years or a
performance appraisal intervals.

It should be noted that a yearly training plan is desgned and maintained within each department.
Every department has a standard training plan (PTF) developed for each function that consists of
courses identified by the department manager as a part of the employee improvement plan. The
individud training plan (PIF) is then compiled after an individuad appraisa and traning interview
between the person and their immediate supervisor. The training files and tracking methods for the
employees are well structured and implemented and appear to be uniform across the departments.
Future plans are to better define each plan and ensure thorough consistency.

2.2. TRAINING FACILITIES, EQUIPMENT AND MATERIAL

Each training Ste reviewed and evauated was well prepared and maintained to provide effective
traning. The training materid iswell developed and based on identified tasks, objectives and lesson
plans. The classsooms are dl wdll equipped and are supplied with the necessary training tools. The
gamulator facilities a Bugey are well equipped and the smulator fiddlity appears to be very good.
Materid for training and the training

scheduled for delivery in 2004 will provide and encourage even more effective training. Mock ups
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are dso avallable in many of the classrooms for Field Operators, Maintenance and 1&C and other
functions. Maintenance training is aso provided a a nationd training

In addition, the Ste has a SIPACT smulator used to visudize physics phenomena which is aso used
for key personnel in the EPP and SEPIA smulator is especialy used for steam generator tube
rupture.

Thereisadesgnated area and program for fire fighting training.

2.3. CONTROL ROOM OPERATORSAND SHIFT SUPERVISORS

Initid operator training is conducted at the Ste level and Bugey nuclear training centre. Refresher
traning is dso conducted on Ste, a the Bugey 900 MW smulator and by usng SEPIA and
SIPACT on ste.

The operations crews receive two weeks of full scope smulator training per year, one course
concentrating on technical aspects and the other on team Stuationd training focusing on soft skills.
The technical refresher training is composed of topics selected a corporate level (40%), Ste leve
(40%) and from crew requests (20%).

A monitoring system is set up to keep track of identified skills used in the field. The ste smulator
input in the Smulator program is based on this sysem. Additiond training on the Ste smulators
SEPIA and SIPACT rectifies any areas identified by the annua training feedback report.

The management at Tricadtin in the operations department regularly attend and observe the training
a the dte and a Bugey nationd training centre. The observations are used for assessment of the
training program and the comments are provided as feedback and input into the future training. This
attendance and program feedback provides a good example of management support of training.

The Operations training department works closaly with operations and human resources and have
formulated and implemented an effective program for evauating shift managers and operaions
managers prior to gppointment .

24  HELD OPERATORS

Field operator training was reviewed from task andysis through fina program development. A CIF,
individud training file, is maintained for each employee and contains training completed and planned
and includes safety and technica authorization certificates. An exercise was observed that was
coordinated between the on site SIPACT, classroom and plant, where tags were placed to smulate
a seam leek. This was found to be effective. The Operations training Site manager ensures the
programs and services are provided as necessary to the plant. The Field operations training was
found to be generaly effective in meeting the operations department needs. However, the operations
section of this report contains a recommendation on field operator rounds. Interviews were held with
Field operators and other staff to request feedback on training and their program evduations. All
were pogtive and the interviewees indicated they were comfortable with the mechanism of providing
feedback to the training department.
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25. MAINTENANCE PERSONNEL

Eighty per cent (80%) of the Tricastin NPP maintenance training is provided at the Ste and & the
Gurcy training centre. Maintenance personnd training which includes the & C functions as well as
mechanica and maintenance, is skills based and includes an established task andysisand is
gructured as with the other training.

Thetraning

ups and ingtructors. As with other departments the PTF is developed and reviewed by the employee
with his manager. All programs and records are maintained within the specific departments by a
training representative and owned by the Department head. The training files include the yearly plan,

completed training, nuclear safety work classifications and the yearly plan that had been established

by the employee and his manager. The CIF not only ensures a well documented training plan but

aso confirms the level of safety authorization (nuclear sefety level of plant systems work) for the

employee. Future training is then scheduled with the Ste training department. The system of defining

training objectives derived from the task andysis and based on competencies and skills is complete
for the maintenance and 1& C departments. This program effectively ties into the PTF and the forms

are available in the employee files. New recruits are covered by the same process and assigned a
shadow trainer who provides a thorough experience transfer from the experienced trainer to the

trainee and alows for continuous progress reviews.

Contractors are closdy monitored by an assigned controller who works with an individual assigned
from indudrid relaions to monitor and evauate effectiveness and implementation of contracts
requirements. Audits are performed on the contracted company and feedback from the plant and
department determines their continued work.

Refresher training is also monitored and maintained in the same manner within the maintenance and
|& C departments.

2.6. TECHNICAL SUPPORT PERSONNEL

Safety engineer training is based on competencies and skills and coordinated in the same manner as
the other departments. It is effective and provides the necessary skills development to ensure that
oversght is a useful service to the plant.

Shadow training is utilized and a PTF developed for each employee which provides tracking for
safety authorization as with the other departments.

Other technical programs such as Radiation Protection, Nuclear Engineering and Chemidry are
developed with the same task and skills base. Objectives are determined and training provided,
monitored and assigned within policy and procedural commitments. These programs gppear to bein
line with the action plan that has been developed and coordinated with human resources as a part of
the overal improvement processin training and the plant.

27 MANAGEMENT PERSONNEL
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Management program training includes skills based on feedback from personne appraisals and
management issues derived from corporate task andysis and is provided by internd and externa
experts. Training and program development was reviewed at different levels. The program may last
severa months but is not developed for one time continuous training but over a longer period. As
with other training functions, managers within EDF and Tricagtin NPP as wdl as within the
promotion line in operations are reviewed during the performance gppraisal function for future
training. Competencies are evauated to ensure they are in agreement with the companies godls,
objectives and policies. The operations competencies for shift supervisor and shift operations
manager are, for example, developed focusing on management skills and strong review panels that
chadlenge the candidate as he/she progresses through the organization. They provide a method thet is
pat of a sructured selection process. This review and training aso focuses on identifying the
gppropriate attitude and safety perspective of the candidate. All management positions are reviewed
against established expectations for the potential candidate and are based on assessed
competencies. Another support function in choosng competent managers is an aggressve
recruitment program that is well structured and focused on specific replacement for staff leaving or
potentialy leaving the NPP.

The program focuses on generd management skills, such as leadership, communications, project
management and coaching. A CIF isaso maintained for nuclear safety authorization tracking.

Human factors training was observed and reviewed. It is utilized as pat of the process to
incorporate the human factors program into the plant reviews of events.

2.8. GENERAL EMPLOYEE TRAINING

General employee training is developed based on tasks and is of good qudity and is provided as a
refresher routindy every two (2) years. The initid training and refresher courses are in line with
IAEA safety standards and based on good international practices.

Many daff participate in the training and the part time trainers are involved for specific tasks. The
training includes quality assurance, radiation protection, fire fighting, indudirid safety and regulations
and guiddines. Although the training is well prepared some indudrid safety practices are not
implemented effectively and therefore a suggestion has been made to consider developing photaos or
avideo to be used with management and plant staff that demonstrates expected plant conditions and
expected management involvement.

For employees who have an emergency response role it was noted that refresher programs are
provided more routindly.
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2.1(1)

2.1(a)

DETAILED TRAINING AND QUALIFICATION FINDINGS

I ssue: The system of recording training data does not provide specific guidance for tracking
trainining attendance routindy versus annudly.

Individua training files are stored within depatments. The files contain information on
codified corporate courses, Site-codified courses, Site non-codified courses, shadow training
and individua qudifications. The information is contained in a computer sysem within the
training department and on paper in each department. The computerized database system
contains information on corporate and site-codified courses.

The training section and the training representatives of the departments are involved in
updating this system. The updated printout is however not filed in the individud training
record except to verify attendance of an employee. The training records in the department
are consdered the officid records but are only updated as required in the procedure on an
annud basis.

Examples: During discussions focused on the topic of attendance some records were made
available for employees in the QA department and athough the files were completed within
the employee training plan and materials, the actua attendance a course is determined by
the computerized database in the training department.

It was determined through discussons that &l department records would be in the same
gate of incomplete data on attendance during the year and that each manager could check
the computer recordsin training for verification and completion. This could possibly result in
atraining file not having up to date information.

Without specific guidance for tracking training attendance informeation, required training
attendance could be missed.

Suggestion: Congderation should be given to review the system of recording training data
to ensure that a comprehensive and consstant gpproach is maintained. The plant should
condgder which system is best suited to comprehensively track training attendance and
procedurdize this system to ensure congstent tracking.

Good practice: Since 1992, Tricastin NPP has been implementing a program of trainer
support to the NPP identified as the “ Club des Formateurs a Temps Partidl “ or the Part
Time Trainers Club. This group of individuas is specidly chosen from volunteers, provides
training for dl the training departments at the Ste, which alows the trainers to share ther
plant technica knowledge and experience. This program aso provides a mechanism for
srong operating experience feedback. There are currently seventy-six (76) part-time
traners in the club coming from dl the departments within Tricastin NPP. They cover the
fidds of nucler safety, firs ad, environment, emergency plan, radiation protection,
information sysems and fire fighting. A “ dub “ coordinaor within the training

manages the scheduling of the part time trainers, relations with the managers and training
skills development. Although many personnd volunteer for the program only those
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2.1(b)

27
2.7(1)

demondtrating the appropriate skills and attitudes are chosen. The part time trainers use their
training skills to enhance their career development a Tricastin NPP as posshble future
managers and supervisors, future full time ingtructors, future experts and advisors. In the year
of 2001 three hundred and eighty (380) man days of training was provided to the training
departments a the plant. The program is controlled, proceduralized, monitored and
assessed on aroutine basis to ensure the highest level of implementation. Each trainer has a
personnd file maintained within the department and evauations are performed. Plant
management supports the program and as mentioned above this provides many days of
traning for plant staff through the use of their gaff. At the present time this program is
specificaly implemented at Tricadin.

Good Practice: Since the Tricastin NPP has focused their atention on the improvement of
training and established and implemented a monitored action plan, multiple methods are in
use to ensure skills attached to tasks are met and maintained. During the review process it
was noted that the maintenance of job functions are not based entirely on traditiond type
training courses. A specific policy implemented in Tricagtin NPP is to offer a variety of
methods to trainees to maintain their skills and competencies. The plant supports its new
recruits with a formalised tutoring and shadow training program based on trained tutors and
shadow training booklets. Immersion programs are proposed and implemented to improve
cross-functiona experience and skills. A project-based training method has been devel oped
where there is theory input followed by the development of a project for each trainee to
develop and implement based on course work completed. This project is then presented,
discussed and assessed by the training centre and management. Situationa team training is
then used for practisng action sheets for dl fidd gaff. The strength of this system liesin the
fact that team management follows the field staff and completes observation sheets during the
traning. Afterwards well congtructed debriefing sessons use methods of active trainee
participation to prod and encourage response focused toward improvement. Newly
gppointed managers are provided with coaching to ensure they are able to perform the
overgght function of this process. As a part of this program the operationa departments
monitor infrequently performed and other unusua activities so that these skills are congtantly
maintained by task assgnment rotation and by including the tasks into scenarios for smulator
training. The networks sat up for key functions such as human factor specidigts, contractor
monitoring supervisors and team leaders enable the participants to identify training needs,
share their experience, brainstorm and solve problems.

MANAGEMENT PERSONNEL

I ssue: Management involvement in the field does not motivate employees sufficiently to
compel them to adhere to management expectaions, policies and standards in their
everyday work. During the wak downs and plant tours the team observed that in many
cases, high industriad safety standards are not practiced in the plant. The team observed the
following:

1. The refresher courses on indudtrid safety and radiation protection are of good qudlity.
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However, the team observed that in many areas of al four units plant staff did not
comply with the training provided as aroutine part of normd daily work.

2. Thereisalack of rigor gpplied to the industrid safety standards such as wearing of hard
hats, ear protection, smoking in restricted areas , closing of fire doors and management
involvement when these issues are observed.

3. Management personnd are not aggressve in identifying and coaching daff when
observations are made in the field of industria safety non compliances. (see issue 1.2(2)
and 1.5(2)).

4. Peformance standards and principles are not being consstently applied in the field for
routine execution of work.

Although managers are present a the opening and during the evauation of various traning
courses, and the training programs agppear to implement the necessary tasks and objectives
to advocate expectations and set standards, performance does not meet the training
provided.

Without a strong commitment to adhere to industrial safety and radiation protection rules,
improvements in the field will not be reached.

Suggestion: The plant should congder that in addition to existing managerid measures for
aress needing performance improvement such as indudtrial safety and radiation protection,
al the managers should take an active part in reinforcing the expectations set by the plant
manager. The team suggedts that the plant consder developing and using Site specific tools
(pictures and videos of actua and ided conditions at Tricastin NPP) to reinforce their
commitment to helping their gaff continue to improve adherence to plant expectations in
these areas. These aids would reinforce management’s need to intervene with employees
when non-compliances are observed to coach and encourage adherence .
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3. OPERATIONS

3.1. ORGANIZATION AND FUNCTIONS

The operation department is managed and daffed by well-qudified engineers, professonds and
technicians. In order to strengthen the attitudes of the staff and communicate their centrd role the
operation department has developed the document “Operation Nuclear Safety Requirements’ and
conveyed the content to the other departments. The team has assessed this as performance
improvemen.

The operations department for al four units at Tricastin NPP has adequate saff. Seven shift-teams
per twin-unit are respongble for rea-time operation. Each shift team has 1 shift operation manager,
1 shift supervisor, 1 tagging supervisor, a least 4 control room operators and 5 field staff (fied
technicians and field operators). The shift schedule is designed so as not to have more than three
night shiftsin row, including training and vacation time.

The role of the off-shift organization structure is to support the on-shift structure in the aress of
expert appraisal and operator experience feedback, coordination of short shut-downs, planning and
coordination of refueling outages, planning of medium-term activities and on-line technica support.

The off-shift organization is divided into three groups. Technica Support, Methods Branch and
Traning.

The cross-functiond “Power Operations Project” is partly staffed by members of the Operations
department, but aso includes personne from the Coordination department, the Safety and Qudity
Advisory Unit, Chemistry, Mechanica Maintenance, | and C and Electrica maintenance, Indudtria
Safety, Radiation Protection, Nuclear Logigtics and the Modifications team. This team produces an
effective dally graphical time plan which provides the control room with information on activities such
as surveillance tests and other significant occurrences scheduled during the shift.

Another important cross-functiond team isthat of the “ Outage Project”. This team is responsible for
scheduling and planning outages on dl units.

3.2  OPERATIONSFACILITIESAND OPERATOR AIDS

Each unit has a main control room and emergency shutdown panel. The unit 1 and 2 control rooms
are adjacent, separated by a meeting room. The same layout exigts for units 3 and 4. They are well
equipped, well located and use displays which include mimics and annunciator larm panels. Access
iswell controlled. However, the plant may consider developing the plant computer so that the unit’s
key parameters can be displayed together and can be seen from al parts of the control room. The
annunciators are equipped with diode lamps (LED’s) to avoid reflection of lights and difficulties
when changing them. The number of active annunciators is low. Tricagtin's god is zero annunciators
lit. Tricastin NPP has implemented a program to identify deficiencies and correct them. Thisis now
underway and good results have been achieved on units 1 and 2. However greater efforts are
required to bring units 3 and 4 up to or above the standard of units 1 and 2. In this regard,
housekeeping in externd aress is good and in the plant generdly was acceptable. However there
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were some areas in units 3 and 4 and away from the norma tours area that should be maintained a
ahigher level of deanliness. The team provided a recommendation in this area.

The team recognized need of improving plant labeling and recommended Tricastin NPP to
grengthening their |abeling program.

Line-ups for work or for other reasons are well managed by the tagging supervisor with support
from the shift-team and Power Operations Project. However information provided to the control
room operators about locally operated equipment can be improved and the team has made a
suggestion on this subject.

The nuclear safety time-plan (Diagramme Pédagogique Sireté) is a very good idea. This safety plan
is fixed 90 days prior to the Sart of outage. It has a well-designed layout. In addition to time-lines
and reactor modes, it also digplays reactor system level, main work activities, and the extent to
which systems can made unavailable.

3.3 OPERATING RULES AND PROCEDURES

The operating rules are generdly presented in technica specifications for operation, incident and
accident procedures, monitoring and surveillance test programs for equipment and safety-related
programs. Main operation procedures are developed based on the technical specification limits.
Survellance programmes are documented and dl information andysed by the operations
department.

Operating procedures are in good condition, clearly written, well understood and provide the
necessary references. The sysem for procedure updating works efficiently. There is a well-
organized system developed for operators to report al operation procedure errors. In the event of
any modification to operation, a temporary operating ingtruction is provided to take into account any
deviation from the operation document. Flow sheets and emergency procedures are encased in
plastic and carry coloured informetion.

Emergency procedures are symptom based. They are of ahigh standard, are clearly understood and
are easly accessble. When a deviation occurs, an darm gives operators reference to the right
procedure. Operators can easily and quickly find the procedure.

The logigtic branch performs procedure updating, and their main tasks are:

- Incorporate the corrections to operating documents (procedures, aarm response sheets and
survelllance tests),

- Draw up and vdidate the fire action shests,

- Preparefor theintegration of modification files sent by other departments,
Two Shift Supervisors are at the head of this branch:

- One Shift Supervisor updates and supervises the operations department documentation,

- One Shift Supervisor supervises and analyses the documentation of the modifications to be
integrated, either with the unit shut down or in operation.

They are assisted by staff seconded from the shift teams and by permanent steff.
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It is very important for operators to report and for managers and authors to review procedures after
data has been filled in, in order to correct deviations to support improvement of human factors and
correctness in documents used for operation.

34  OPERATING HISTORY

The plant has implemented a long-term operations data and history program for improving the safety
and rdiability and monitoring of the effectiveness of operations. The sysem contains the most
important indicators, athough in the technica support section of the report, the team issued a
recommendation concerning the analys's of events associated with work Ste activities.

Operating experience feed back is sent to operations personnd on the shift and is part of the
operation managers responghilities. If necessary, lectures are used to transmit the most important
operating experience. An eectronic mail system is used for rapid experience feed-back (REX)

In the technical support section of the report, the team provided a suggestion about the threshold for
reporting “low” level events. Reporting and andysing these low-level eventsis essentid in identifying
precursors that could be used to prevent events and improve training.

3.5 CONDUCT OF OPERATIONS

The control room gives the impresson of professionaism. Operating procedures are available in the
control room and are used.

Shift turnovers of control room personnel were observed to be detailed, professona and of high
quality. The briefings following the turnovers are adequate to assure the information exchange within
eech shift crew is of high qudity. During debriefing and shift turnovers the communication pertaining
to the unavailability of safety related equipment is given priority.

Operations personad do not use threeeway communication, STAR (Stop, Think, Act, Review)
techniques or use of the phonetic aphabet when communicating or performing field actions. The
team encourages that the plant review these practices.

The surveillance program adequately verifies the avallability of safety equipment.

Field operator rounds are supported by specid portable computers which are good tools to record,
compare and submit important plant parameters. However, the observed round was focused on the
parameters required by the computer and was not attentive to materia condition, industria safety
and fire protection deficiencies. The team recommends improvements in the observationa skills of
field operators and better coaching by supervisors and managers.

A successful cross-functiond group is the Technica Effluent working group (GTE). The Ste has a
very effective program for minimizing liquid effluent releases and the team has recognized a good
practicein this area
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36 WORK AUTHORIZATIONS

The plant system for work authorization iswell organized. A person that detects a deficiency reports
it usng SYGMA, a corporate gpplication designed for maintenance work management. Four daily
cross-Ste meetings, with managers involved, give a broad understanding between departments of
how work is prioritised. These meetings are:

a) Diagnogtic mesting.

The participants are the shift supervisor, two | & C and eectrica technicians and one mechanic.
This meeting is held every morning and the purpose of the meeting is to process the various work
requests issued since the last working day so as to make a prompt diagnoss of the various defects
identified and to rectify these if possible.

b) Daily meeting a 8 am.

The participants are the shift operations managers, the associate directors and the power operations
project supervisor. The shift operations managers present an assessment of the units' status and any
problems encountered.

c) Daly mesting & 11 am.

The participants are the members of the power operations project team, including safety engineers.
The following subjects are dedlt with:

- Examination of the various work requests issued by the operations department and vaidation of
the ranking of priorities.

- Discussion of the other work requests considered as important.

- Assessment of the diagnoses requested.

d) Daily medting a 3 pm

The participants are the members of the power operations project team. The meeting dedls with the
following topics.

- Progress made with work.

- Issuing of the work for the next day based on the schedule.

The participation of the shift operations manager and nuclear safety engineer ensure that nuclear
safety is congdered.

Each shift has an experienced tagging supervisor whose main respongibility is to carry out tagging
activities and real-time monitoring to support the shift supervisor. The system used for control of
temporary modifications and maintenance work is generdly good. However, the team made a

suggestion about the length of time temporary modifications are alowed to be ingdled in the
technical support section of the report.

For each post-maintenance test, a“requalification record sheet” is produced, defining al verification
measures to be performed and ensuring their traceability. The post-maintenance test is performed in
two stages component and system requdification, respectively. Component requdificetion is
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performed by the maintenance department and system requdification by the operations department
and approved by the shift operations manager.

The requdification record sheet is incorporated into the work request syslem which makes it
possible, even during an outage, to keep arecord of these sheets and thereby ensure the operability
of components and systems after maintenance work. Operations are incorporated into the ste
outage project team program.

The main tasks of operations during outage are to guarantee:

- Plant safety through maintaining the availability of equipment required, depending on plant reactor
mode.

- Industrid safety of the maintenance workers through tagging out equipment, stipulating the risks
occurring, especidly if the tag-out is not consistent with the defensive measures set up.

- Adherence to the deadlines in the schedule for the activities for which they are responsible.
- Operding the systems in opertion.

During an outage, the activities are manifold and often carried out in parale. In order to facilitate this
management an outage organisation is set up. The outage project manages al unit outages.

An operations outage team is s&t up and is respongble for the scheduling of operations activities
incorporating the debriefing reviews for nudear safety, indudrid safety and the schedule. It
coordinates the interface between operations and maintenance in red time for dl activities involving
operations.

3.7 HREPROTECTION PROGRAMME

The Tricagtin NPP fire protection program follows mogt internationa industrid practices. Fire
detection relies on amodern fire darm system.

Actions rely on three organizationa response teams. The “firgt line response team”, daffed by
members from the shift teams, is sent out to verify the fire location and isolate the affected fire zone.
They get fire protection forma sheets (FAI) directly from the local darm pand area.

The “second line response team” then prepares for and begins fire fighting.

Thethird team is the externd fire-fighting brigede.

The OSART team obsarved a fire drill, and found good professona skills but has made a
recommendation that the plant should teke actions so that fire response times meet industry
expectations and best practices.

The team aso reviewed fire loading and has made a recommendation to reduce the amount of
flammable materid in the plant. The plant arrangements to facilitate escape from areas with smoke
are above the doors of the plant. These signs may be obscured during a fire and the team has
therefore recommended improvements.
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3.8 ACCIDENT MANAGEMENT

Accident management is well organized and provides a good response. Roles and responsibilities
during emergencies are clearly defined within the operations department.

The operations st&ff is trained to respond to an accident during smulator training, which includes
gpecid emergency training. In an event, the shift operations manager controls operations from the
locad command post in the main control room. The safety engineer and shift supervisor monitor the
unit from the control room. The shift operations manager, as head of the ingdlation, communicates

with plant management.
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DETAILED OPERATIONS FINDINGS

3.2 OPERATIONSFACILITIESAND OPERATOR AIDS

3.2(1) Issue: Housekeeping practices in units 3 and 4 are below IAEA safety slandards and good
international practices. Although some deficiencies exigt in dl units, sufficient sandards have
been reached in units 1 and 2, but units 3 and 4 are below these standards. The team
observed the following deficiencies;

3.2(2)

Dust in the switchgear pands 2LHA, 2LHB, 2LLI.

Wood and cardboard boxes in turbine floor.

Wood and garbage below the compressors room in units 1and 2.
Oil leskage in Emergency Diesdl Generators (EGD’s) of unit 2.
Equipment SRI sysems unit 3 very dirty with oil.

Supply dectrical cable not well protected in a pass zone.

Paint in nuclear area on floor and walls in bad condition with scratches that make it
difficult to carry out decontamination works (unit3).

Heavy materid not attached in room of 4RCV001PO, this materid could become a
missle over asafety reaed equipment in a seismic incident.

Dust in dectricd panelsin unit 4 especidly in the upper covers.

Wooden ladders non-fire coated in fud building in Unit 4.

Poor lightning in the room of the spray pump 3EASO01PO.

A can of lubricant trademark MOLY KOTE was | eft on the equipment DEG101GF.
Chilled Water Pump. Handwritten identification in equipment DEGO013VD.

Poor lighting in the room of the equipment DEG101GF.

Poor housekeeping can cause damage to safety equipment, to the personnd and can
causefires.

Recommendation: The plant should continue its efforts to improve housekeeping
particularly in units 3 and 4, to international standards and practices.

Issue: The plant labeling program does not meet best international practice or IAEA
Safety Standard guidance. The plant labeling program has encouraged incongstencies
which have caused wrong, missing, incomplete, ungpproved and deteriorated labels.

Some deficiencies in the four UNITS were noticed during plant tours. Examples of the
types of deficiencies that were observed are the following:

- Lack of labeling in pumps ODEB901PO and ODEB902PO.

- Hand written identification in breakers 1RPEOO6PS, 1RPEOOPSS, 1RPEQO10PS,
1RPE025PO and 1RPE028PO, 2DEG305VD.
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3.2(3)

35
3.5(1)

- Hand written identification in breakers 3LKH507, 3LKH508, 3LKH509, 3LKH510,
3LKH511, 3LKH028, 3LKH511, 3LKH609 and 3LKH610.

- Deminerdized water tanks: 8SEDO01BA, 9SEDOO1BA identified with smal labels.
- Old labds from the congtruction phase.
- Warning sgns difficult to read on "Fyrqud-tanks.

- Hand written identification in the following equipment and ingruments. 4RCV38VP,
4RCV37VP, 8BDVN269VA, 3RISO1VP and 3RCPOO3PO.

- Hand written identification “CEX003MO TN3” placed a TN4 and in operation.

- No labd in following equipment: 3DSRO22CR, and no labd on vave, beow
3ACO001PO.

Unauthorized and uncontrolled labeling increase the risk for human errors and can cause
damage to the equipment and personnd.

Recommendation: The plant-labeling program should be strengthened to achieve a higher
gandard of labding that meets best internationa practice and IAEA safety standard
guidance.

Issue: The datus of dl uncommon equipment line-ups is not clearly displayed in one
location. The team observed severa locations for these line-ups,

- Written pattern is available in the tagging office near by the control room.

- Tagging supervisor does line-ups. He informs operators.

- Information about work permissive line-ups is available in adminigrative computer facility
in main control room.

Lack of visud ad clearly displayed in one location, to guarantee avareness of the status of
localy operated and blocked equipment and uncommon line-ups could impede the
operator's ability to take the right decison and actions when the plant is in a trangent
Stuation.

Suggestion: The plant should consder displaying the status of adl uncommon equipment
lineups in one location. Other plants have successfully implanted a type of computerized
system that displays the status of safety systems.

CONDUCT OF OPERATIONS

Issue: Field Operators fal to recognize some deficiencies and supervisors and managers
don't coach them to reinforce expected high standards for ingpections during their plant
tours.

During a plant walkthrough, with a field operator in the compressor room of Unit # 1, the
field operator did not find pieces of wood, cans, a pipe from the construction phase and
garbage under the compressors and no deficiency report was issued. The field operator
performed histour very rgpidly.
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Other deficiencies that were not recognized by the field operators include:

- Corrosion in compressor in Unit 2, 0 DEB 902 PO and 0 DEB 901 PO, 1 SEC 007
PO, OXCAOQ002PO, 4SEG027VE, 4RRIO31VN, 4RRIO03RF, 4RRIO02RF,
4SEC028VE, 4RRI004RF and 4RRI032VN.

- High vibration in tubing of the equipment 2GPV 175Y P. Instrument 2GSS300ZZ.

- High vibration in the actuator of the governor vave 2GPV024VV.

- Loose covers, lack of identification, loose screws on ODEB901PO and ODEB902PO.
- Damaged Insulation in pump 2DEGO07PO.

- Leskage in OXAAQ02Y G, ODEB902PO, ODEB901PO, 4RCV001PO, 4SITO17MG,
4CTA006PO and 4APP139VL.

- Damagein theinsulation of cables 4GST.

- Qil leskage in 4RCV003PO, 4SAP001CO, Emergency Diesdl Generators (EDG'S) in
Unit 2.

- Dirty emergency batteries 4L.BCO01BT (located in room W343) and 4LCAQOQ1BT
(located in room W342).

- Interna leskage through 4ARE302VL to drain collector. Steam spreading in drain
header to other drain collectors.

Inadequate ingpection activities and low standards for ingpection may result in unresolved
safety and operability deficiencies.

Recommendation: The plant should develop a program to improve the ability of fied
operators to recognize deficiencies and re-enforce the expectation of managers to coach
field operators on high ingpection standards.

3.5(a) Good Practice: The sSte has a very effective program for minimizing liquid effluent releases.
The operations department has been a driving force behind a Ste program for minimizing
liquid effluent releases. It was observed by the team that Tricastin NPP has moved from a
very poor postion among other EDF plants to the third best postion. The amount of
released liquid effluents has dropped from 5.5 GBq (1990) to 1.5 GBq (2001). At the end
of 2001, the release rates were less than 50.0 MBg/month. Tricastin's god is to become
SO 14001 certified by 2003 and this accomplishment will help achieve thisaim.

Site management has emphasized the involvement of al plant sakeholders in this initiative.
An €ffluents team, condgting of seconded technicians from the operations, chemidtry,
radiation protection and maintenance departments, has been formed and manages the overdl
program. This methodica involvement of seconded technicians from al of the departments
that can influence either the production or processing of effluents has been the sngle most
influential factor to the success of this initiative. Mogt notably, the auxiliary operators from
the Operations department have assumed a persond ownership for and commitment to the
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3.7
3.7(2)

37(2)

success of this initigtive. They have become the driving force in the results that have been
achieved.

Fird, the auxiliary operators have dedt with the production pathways for liquid effluents.
They have worked with the reactive maintenance team to identify and diminate the sources
of liquid effluents (e.g., primary coolant lesks). Ther success can be measured by the fact
that over the past 2 years, the input volume has been decreased by 90%.

Second, on a daily basis the auxiliary technicians record the volumes in the various tanks.
They then enter this data into a dedicated effluent computer gpplication (TEU), developed
by the plant. This gpplication, alows for the accurate tracking of the activity and volumes of
dl liquids in storage. More importantly, it provides the means to segregate longer lived
radionuclides, such as Co-60, thereby minimizing the cross-contamination of tanks and the
associated increased releases that would occur.

A third improvement has been the addition of a specid filter to trap AG110m. This
improvement was made as a continuing improvement effort, possible once the initidly high
release rates had been remedied.

Findly, the program has been asssted by the categorization of liquid effluents into four
“families” This smple categorization enables dl leves of the daff to gppreciate the
importance of reducing liquid radioactive waste quantities and to understand how best to
dispose of them.

FIRE PROTECTION PROGRAMME.

I ssue: Fire response times that are demonstrated during exercises were observed to be
unusudly long.

In afirefighting exercise, the response of the on-shift team was delayed. The communication
to the offgte fire brigade caused dday in its response. Debriefing by plant personnd
identified the reasons for the delays.

Undue delay of fire fighting can cause a Sgnificant threet to the safety of the plant.

Recommendation: The plant should assure that the fire response times are adequate. The
plant is recommended to review and improve the fire fighting arangements and
performances to assure that after an automatic fire darm in the control room is received, the
fire fighting by on Ste or off Ste fire fighters can be assured in areasonably short time.

Issue: Trangent fireloading in dl plant areasis not fully controlled.

Examples of trangent fireload found by the team are:

- Somewood stored in Unit 1 between floors.

- Aot of wood and cardboard boxes ingde the plant especidly in the turbine floor.
- Useof wood in Radiation Control Areafor scaffold support.
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- Accumulation of inflammable materids (wood, paper, ic) in turbine building.

- Wood is used in the reactor building (of Unit 3 during the outage and the turbine hall).
- Wood was stored in unit 1 near tank 1 JPT 051 BA.

- Dugt inthe switchgear panels2LHA, 2LHB, 2LLI.

- Wood and cardboard boxes in turbine floor units 1 and 2.

- Wood and garbage below the compressors room in units 1and 2.

- QOil leakage from emergency diesdl generator A and B of unit 2.

- There was an open barre of oil on the turbine floor between units 2 and 3. Cigarette
butts were found in adrain afew meters away.

- Sgnificant oil leeksin the RCA around the unit 4 charging pumps.

- In the pump rooms of unit 1 no deficiency tags were observed for small oil lesks, which
raises the question as to whether tags should have been used.

- Equipment SRI system Unit 3 very dirties with oil and supply dectricd cable no well
protected in a pass zone.

- Oil leekage in EDG's (LHP/LHQ) of unit 2.
Flammable materia increases the risk and consequences of fire.

Recommendation: The plant should establish and implement a policy regarding the
trandent fire load in the plant. This policy should be re-inforced during periodic training
activities.

3.7.(3) I'ssue: Emergency exit pathways and signs are not sufficiently observable during high smoke
and steam conditions. Emergency exit lighted signs are placed above doors where smoke
could hide them during afire.

With poorly marked escape routes, personnd could experience difficulty finding emergency
exits during fire or steam lesks.

Recommendation: The plant should take measures to facilitate escgpe from areas during a
fire. Some facilities use fluorescent paint to mark escape routes.
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4.  MAINTENANCE

4.1. ORGANIZATION AND FUNCTIONS

Maintenance responsihilities are shared between a mechanica maintenance department comprising
about 193 persons and a department combining | and C, dectricity and industrial data processing of
about 172 gtaff. Other maintenance services such as housekeeping, scaffolding and warehousing are
provided by other departments. A separate project-based structure is established to manage
outages and power operations. All the department heads report directly to the plant manager.

While thisis not the typica organization seen in the industry, roles, responghilities and goas for each
department are clearly defined and understood via a memo (contract) between the plant manager
and direct reports. Each department however, operates in an independent way converting policy to
practice, each having their own tools and developing their own programs from common poalicy.
During the past 3 years the maintenance department has st up a process to tighten ther
management by agpplying smilar procedures in both organizations and to improve easy
communications between their teams. Additionally a series of cross-functiona processes such as the
“power operations team”, “outage project” and the “Top Ten” policies gppear to apply the
necessary plant integrating factors. The integrated set of cross-functiona meetings known as the
“power operations team”, includes a combination of the various processes, information
disssmination and mesting activities which make this gpplication very ussful to manage daily
activities.

The management appears adequate to control the maintenance backlog which in the past 5 years
was reduced by one third with the average delay aso being reduced, through the improvement of
work preparation quaity with safety, industrid safety and radiation exposure anays's assessed at the
sametime,

A large part of maintenance work is subcontracted, especidly for outages. To correctly monitor
contractor activities, the maintenance departments have trained a motivated team to monitor from
the beginning until the end of their work, cdibration of tools and testing equipment, safety, indudtrid
safety and ALARA criteria according to contract terms with specid care in technica proficiency
during the execution of the work by the contractor. The way the contractor relationship is handled
by the plant includes developing good contractor skills and a focus on improving plant performance
and is congdered as agood practice. At corporate level this practice has been highlighted as a good
approach.

In each department, a methods branch composed of job planners with a technical background is
responsible for the introduction and adaptation of al the modifications required in ste maintenance
programs and procedures, that includes changes in corporate maintenance programs, Safety
Authorities requirements and Operating Experience feedback. These teams are very proficient and
produce a very consgstent Maintenance Package for execution.

Work packages are prepared and include al the risk anadyss, procedures, requaification tests,
materials and resources for a complete documentation. This provides the structure for work teams
to work with as few unplanned occurrences as possible and good documentation.
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The plant has severd databases used by maintenance. The computerized work management system
SYGMA, software developed for dl the French nuclear power plants, is the mgor maintenance
management tool. Based on SYGMA data and established communication channdls, corporate
departments have an enormous amount of information, including operating experience feedback with
the information coming from dl smilar plants.

A magor strength is the corporate ability to provide, on ared time basis, maintenance experience,
and equipment to adl its plants.

The tagging system is not integrated in SYGMA, but is implemented with other programs by the
operations department. The integration of these activities as a module of SYGMA would improve
interfaces between the Maintenance and Operations departments. Additionally, the introduction of
the concepts of workflow or bar-coded documents computerised management systems would
improve the reliability and speed of the process.

4.2. MAINTENANCE FACILITIESAND EQUIPMENT

Each of the maintenance areas has well equipped workshops with good standards. There are dso
workshops in radiologicaly controlled aress.

Tool storage has good controls to prevent damaged equipment from being reissued. Specia
fireproof cabinets were available for the storage of chemicas and flammables.

Mechanica maintenance uses a bar coding system to link tools to people and jobs. Electrica
maintenance has a warehouse with an effective system to properly manage and track cadibration
equipment with adequate procedures.

Cdlibration of measuring instruments and tools are performed on a regular basis by contractors. For
items which require regular checking, such as torque wrenches and some measuring instruments, a
cdibration verification capability is maintained within the applicable maintenance section. Cdibration
records are up to date and complete.

Training facilities and mock-ups are available for mgor maintenance activities.

Lifting equipment is normaly tested annudly by a quaified contractor and mechanical warehouse
equipment labdled with the year of authorised use with a coloured plagtic ring for easy identification.
Slings and hooks from the plant have bar-coded identification |abels that differentiates them from the
equipment supplied by contractors. Contractors are required by contract to supply certification of
their dings and tools but a the moment is difficult to identify this materid in the fied.

Tools for use in controlled areas are stored in a storage room and are not used outside the RCA.
When atool or item of equipment is taken out, it follows a specific procedure.

There is a specific storage area for ails, however improvements should be made to identify the oils
issued, in order to comply with the 1SO14001 standard that will be part of the objectives of the
plant for next year.

Thereis aso a sted warehouse where carbon sted and stainless sted are clearly identified.

Temporary ingalations (TI) are managed according to a procedure defining the ingtallation process.
To implement regular T, the mechanica department has set up smdl storage aress in the field for
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each Unit and the areas with materids required for every Tl dearly identified and ingtdled in the
ingdlation with adequate connections. The eectrica department has two specific storage rooms,
one for cabinets and instrumentation devices and another for grounding equipment. Through this
enhanced practise, the ingtalation and management of Tl is made quicker and essier.

4.3. MAINTENANCE PROGRAMS

The plant has a well-defined preventive maintenance (PM) program commensurate with the
importance of the equipment. The program used throughout EDF is based on internd and
internationa experience. The dte adds its own specifics for non-safety related systems and complies
with corporate requirements for safety-related components. The Plant has improved dramatically
gnce changing its PM program over to a Reiability Centred Maintenance program (RCM).
Predictive maintenance techniques such as vibration monitoring, vave diagnogtics, thermo-graphics
and oil andyss are dl utilized to adjust the PM program and some of them are used to inform the
head office and other plants of results.

The overal In-Service Ingpection (1S1) program is clearly defined for safety related systems by head
office and the plants progran and perform the work to an agreed schedule. There is a
comprehensve process for handling deviations with consderable expert advice avalable from
corporate resources.

The corrective maintenance program appears to be efficient with a well-managed work control
system in place. All work requests, deviations and maintenance records are stored on the SYGMA
system and accessible to dl personnd with a need at the plant. The identification of deficiencies, out
of tolerance results, safety-related events or low-level defects are managed using a specific module
of SYGMA cdled “discrepancy processing” (Traitement des écarts).

4.4. PROCEDURES, RECORDS AND HISTORIES

Every maintenance task at the plant has a work order that contains, when gppropriate, nuclear or
industrial  safety risk analyss, procedures to be applied or hand written ingtructions, tagging
documents, results and a history of the job. In genera such packages are well managed and
compiled, but some of them could be improved.

The documented history of the plant is avallable in a main document control system and satdlite
centres. Documentation iswell controlled and easy accessis available by computer.

Maintenance documents reflect safety culture principles, including policies on procedure qudity,
procedure compliance, salf-checking and the requirement to stop work if the worker isin doubt.

4.5. CONDUCT OF MAINTENANCE WORK

Ovedl, maintenance is performed conscientioudy and professondly by gaff well trained in their
gpecidised skills. Procedures are followed and in most cases, deviations diligently reported. There
are however some specific maintenance and support activities areas where observed standards need
improvement. For example improved standards in personndl safety and radiation protection, storage
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of materid and job Ste conditions postings would be appropriate. In addition a clear policy should
be enforced to ensure that the worksite is |€eft tidy after maintenance works have been completed in
aeas where safety related components are inddled. A drengthening of performance and
management oversght in these areas is recommended. In particular improvements to foreign materid
excluson practices in the spent fuel area, reactor cavity and in general when circuits and man
components are open. The team made a recommendation in this area.

An improvement program has been implemented for maintenance management staff to be present in
the field demondrating high standards, monitoring job performance, reviewing safety conditions and
equipment status, during plant operations and during outages. This practise is consdered as a good
practice. But in severa areas, aneed for improvement was observed in terms of industrial safety and
radigion protection sandards, as wel as the identification of low-leve plant and equipment
deficiencies.

Sgnificant operating events are andysed in depth with a clear assgnment of responshilities and
actions which are effectively monitored. Personnd involved in the event take part in the andyss
process and results are made available to the plant. This remarkable participation of staff alows the
use of event analysis as agood tool to spread safety culture.

4.6. MATERIAL CONDITIONS

The materid condition isgood in units 1 and 2, but requires many improvements in units 3 and 4; in
particular the turbine hal and auxiliary building BANO8. Degraded surfaces on floors and walls,
inadequate lighting, poor condition of paintwork on equipment, therma insulation degradetion,
amdler pumps and auxiliary systems insufficiently maintained and some equipment showing degraded
aspects were noted in units 3 and 4. The degradation process trend is dynamic and could affect in
the short term other equipment important for avalability or safety. It is difficult to maintain good
andards of works forgetting material conditions around the plant.

The team recommended the Plant to improve the condition of units 3 and 4 and bring it to at least
the same level of material condition as units 1 and 2 as soon as possible.

4.7. WORK CONTROL

Two different projects “Power operations’ and “Unit on Outage’ have been set up to control and
coordinate dl the activities. Three daily meetings with a quick and effective process brings together
the various departments involved in getting work done on the different projects and enables them to
work together in awdl disciplined manner.

The work prioritisation process and the work control system are taking material and manpower
condderations into account and designating achievable timeines. All the activities are prioritised and
problems are discussed for general information and decision-making.

All activities are scheduled, corrective maintenance works are incorporated every day and the
progress of activities is integrated daily in the planning tools to provide detailed information. Specific
actions are implemented when problems occur during an activity, and these actions are followed in
the coordination mesting.
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At the execution level, two daly meetings in each department give generd information about the
units status. An effective work digtribution and quick information about problems affecting works in
progress provide a diligent feedback to the project management.

The organization is very heavy and alot of different participants are involved in work execution. But
the projects organization, with a crossfunctiona vison, maintains an adequate control and
coordination in unit activities.

4.8. SPARESPARTSAND MATERIALS

The plant has a main warehouse to manage al the concerning receiving and digpaiching activities,
quality assurance packages, stock control taking into account al the requirementsin terms of storage
and shelf life. The warehouse aso prepares packages of parts that are supplied to the work team
perfectly packed, just in time during norma operation and especialy in outages works.

All spare parts are accurately identified and properly packaged. The packaging materia is renewed
according to ashdf life program.

A high levd of qudlity is found in this area and the warehouse management, with its closed loop
material supply process should be considered as a good practice.

4.9. OUTAGE MANAGEMENT

Outage management is performed well according to a long-term plan developed by the head office
and the plant. Dedicated resources and a strong management team have been developed with
consderable project management expertise. A managed process with structured meetings has been
developed to keep tight control of outage activities and a quick response to deviaions. Detailed
planning and work package preparation starts six months before an outage and changes are frozen
four months later. Nuclear and industrial safety experts are part of the team and pay specia attention
to planning and maintaining adequate assurance of safety margins throughout the outage stages. An
outage execution team is assembled from experienced people on the running units Sarting Sx months
before the outage. From the time of their secondment to the end of the outage they are dedicated to
outage work. Three types of outages are defined: a smple refuelling outage lasting about 35 days, a
norma maintenance outage about 45, or a ten-yearly outage which duration varies according to the
package of modifications required.

The planning tools based in OPX2 software and rel ated applications give to the project management
the information required to ensure a full perspective and details to make the right decisons.
Additionaly, the operating experience feedback is incorporated, and Smulations and forecasts can
be drawn up for the long term planning.
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45.
4.5(1)

4.6.
4.6(1)

DETAILED MAINTENANCE FINDINGS
CONDUCT OF MAINTENANCE WORK

Issue: The plant policy to avoid introduction of foreign materias in equipment and pipesis
not effective. The contral of the plants foreign materid excluson (FME) program was weak
in severd areas of the plant.

The team found numerous examples of metad shavings, copper wire, clear plagtic, nuts
and metal washers on the floor near the open reactor cavity.

During the time of the OSART mission aworker dropped a dosmeter into the fuel poal.

The plant has experienced an event where foreign materids cause an eectrica short in
the main generator, which resulted in a plant trip.

- Persond working in the turbine hal of unit 3 did not control smdl thingsin their pockets.
The team observed that tools could fal insde the open turbine and no sgns showing
precautions had been ingtdled. Thiswork areawas also not limited for access.

- Manholes opened in different hest exchangers are not closed or covered to avoid the
introduction of foreign materias.

Isolation works in the new steam generators (SG) do not have not enough protection
devicesto avoid foreign materid from faling into the reactor cavity.

Foreign materids could cause damage in safety related equipments and could contribute to
damage in fud eements or SG tubes resulting in broken safety barriers leading to radiation
release. Foreilgn materid in the turbine or generator could aso lead to plant transents.

Recommendation: The plant should improve their FME program in order to ensure that
safety related and important equipment and Structures are adequately protected from
damege.

MATERIAL CONDITIONS

I ssue: On both units 3 and 4, the materid conditions are not consistent with IAEA safety
standards and good internationd practice, and a generd State of degradation exists. On units
1 and 2, dthough great improvement has been accomplished, some improvements could il
be made. The team observed the following conditions.

- In plant common areas and thoroughfares of BAN 08, there are a lot of cracks, paint
pedling and debris in the drainage channds that prevent weter from fully draining.

- Contaminated tools and equipment had not been stored insde the contamination area,
making it possible to spread contamination to other plant aress.

39

MAINTENANCE



Within a contamination area, supports and equipment have been removed, leaving walls
with holes and unpainted surfaces.

Pant rooms containing charging pumps 3 and 4 RCVxxx PO have the same type of
problems. eg. the pump plinth had not been painted which would lead to further
contamination problems.

The temperature in pump room 4 RCVxxx PO that is running is sgnificantly higher than
that of the equivalent pump roomsin Units 1 and 2.

Small leakage with boron traces was observed in 4RCV001PO and 4RCV 002 PO.

Fipe and equipment thermd insulation materids have deteriorated in saverd places in
turbine building hdl. eg. auxiliary pipes around TPA APP, APP139 VL, pipes in the
area around pump system GFR.

Paint on big and small materias are deteriorated and the team found severa materids
with dust, oil and leskage or remains of old leskages. eg. All ACTAQ006 PO deteriorated
aspect and sgnificant externa leakage in 3 pumps. TPA s APP system, 4ACOxxxPO, 3
and 4 SRIxxx PO, SAPO01CO air compressor with oil leskage, which seems regular,
4RRI001 and 003PO dirty with grease spreading.

AGSY xxxPO protective pand had been remove on 18-12-01 for awork, which has not
started yet (23-1-02).

A vave seded with “furmanite’ severd times (unnamed) near 4ARE302VL.

| & C cables are poorly protected in points going out from rigid conduits or entering in
sensors with cover damaged. Specia attention must be paid for sensorsingtaled in areas
with systems where a potentid H2 leakage could occur. Systems GRH generator
hydrogen-cooling system and GST dtator cooling water system. In the cables of sensors
3GRH and 4GST deficiencies have been detected.

Some ingrument tubing isin contact with other tubing. Friction is cregting wear.
Levd switchesin sumpsin turbine buildings 3 and 4 are not correctly supported.
49 TOL7MG lesking weter.

Battery rooms W342 and 343 present bad state of cleanliness and remains of acid stains
on thefloor.

Poor lighting in rooms or areas e.g. 3EASO01PO, 3DEG101GF, TPA’s aress.

The materid condition degradation process trend is dynamic and could affect, in the short
term, other equipment important for availability or sefety.

Without keeping plant equipment and structures in good material condition, a state of
gradua plant degradation could exist. In addition, plant personnel will become used to
accepting a lower standard for plant material condition than that expected by good
internationa practice and |AEA safety standards.

Recommendation: The plant should improve the materia condition of Units 3 and 4 to
equa or better sandards reached in units 1 and 2. Although units 1 and 2 materid condition
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is subgtantialy better, some improvements could still be made and continued emphasis on
unit 1 and 2 is needed.
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5. TECHNICAL SUPPORT

5.1. ORGANIZATION AND FUNCTIONS

The plant technica support (TS) organization conssts of a core group of engineering specididts for
andysing the performance of specific equipment such as vaves, rotating machinery, insrumentation
and control, and eectricd. In addition methods engineers are assgned to each functiond
maintenance and operating organization. The TS daff were found to be very experienced and
knowledgeable of the status and requirements in their subject area. For example, the vave engineer
produces an annud report that provides highly detailed reviews of the contribution the different types
and manufactures of valvesin relation to plant costs and labour.

The number of dtaff providing technical support is sufficient to accomplish the required tasks to
support safe operation.

The TS engineering organization has a line accountability through the assstant director of support to
the plant director. The organization is reinforced by a large centrd engineering capability that
manages the support of the entire EDF fleet of plants from central locations in Lyon, Paris and
Marsalle. There is good knowledge in the organization for the responshilities and interfaces to
support work in the plant.

The plant intends to change the reporting relationship of the engineering organization to become one
of the advisory units to the plant director. Thisis being done to improve the ability of the engineering
department to influence the other departmentsin the plant.

The powerful central support structure inherent in the EDF fleet concept provides both benefits and
disadvantages. The benefits include the availability of very knowledgeable experts to bring to bear
on large scae issue resolution and modifications. This alows the plant to focus its resources on safe
day-to-day operation. The disadvantage of this concept is the time that it takes to ingal
modifications given that these mugt be produced and indaled in series for a whole line of smilar
plants.

The TS function a Tricastin NPP is effectively implemented for the mgority of activities. However,
during the course of the OSART visit, there was some indication of a willingness of dtaff to accept
the status quo for longer term TS issues because the resolution request had been transferred to
Lyon, Parisor Marsille.

The plant could not provide evidence during the review that sufficient technica support had been
provided in some areas of generic engineering andyss such as seismic effect of temporary ingtalled
equipment and shielding and the behaviour of some reactor building materias following a Loss of
Coolant Accident. The team made recommendationsin this area.

5.2.  SURVEILLANCE PROGRAM

The surveillance test program is specified centrdly at the corporate engineering support unit and
implemented a the plant. It is based on design and technica specification requirements. The plant
departments that have the accountability for carrying out these tests also exercise the responsibility
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for producing the test procedures, implementing the tests and recording and andyzing the test
results.

All tests are subjected to immediate first level checking and analyss to ensure that any deviations are
managed in compliance with requirements and follow up checking and trending to predict and
prevent degradation of safety margins.

Tests involving some critical parameters have been subjected to detailed risk analysis and specid
procedures have been produced to coordinate cross functional teams.

Good communication and feedback exists between the operation and maintenance functions during
the planning and execution of the program. Test procedures have clear cross-references to limits and
acceptance criteria. The computerized work management system (SYGMA) is used for managing
the periodicity and results of the test programs in operations, maintenance and during outages.

Instrumentation and equipment used for survelllance testing is demonstrated to be accurate and
regularly caibrated. This program is managed by the maintenance department metrology section and
supports the trending and andlysis of the test results.

In two cases in the year 2000, test execution exceeded periodicity requirements. Corrective actions
were taken following the second event, that have been effective in preventing further occurrences.

The surveillance program is comprehensive, adequately documented and effective in ensuring the
design requirements are met.

53. OPERATIONAL EXPERIENCE FEEDBACK (OEF) SYSTEM

Operationd feedback internal to the plant is managed by each functiond department or advisory
unit. Some departments have begun to create and collect information and trends on lower leve
events and precursors, however there is no common database for storage and trending of these, nor
is there a common threshold for these events or precursors. The team suggested that improvement
could be madein thisarea

All departments process operationa experience in compliance with ste and corporate expectations.
The operations department has a speciadist devoted to the collection and distribution of events. On a
weekly basis the shift operaing team reviews both internd and externd operating experience
reports. This is effective in mantaining staff awareness of this information. EDF information focused
on a specific evolution is provided as part of the pre-job briefing package to the operators executing
the work.

Significant and reportable events are entered into the SAPHIR database for use in communicating
feedback to the other plants in the EDF fleet. This data is aso used by the centra corporate
engineering support organizetion to consider generic problems.

Two human performance consultants are in place a Tricastin NPP. They provide consultative
support to individua departments when requested, review experience feedback on significant events
when requested and provide training in human performance to a cross section of 30 taff volunteers
from dl dite organizations. The plant has aready trained 10 volunteers to assg in this effort, with
another 8 presently undergoing training. The training combines classroom and practica experience
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and should be effective in improving the capability of individua departments to andyze and solve
human performance issues. At this point, the two human performance experts do not perform an
initial screening of dl events. This would help to ensure consstency and thoroughness in the analys's
of events. Although the plant performs root cause andyss of al dgnificant events, in one case
observed the corrective actions were neither effective nor broad enough to prevent the inappropriate
job dite activities from reoccurrence. A recommendation was made by the team in this area.

54. PLANT MODIFICATION SYSTEM

Permanent plant modifications on safety related systems are produced and coordinated for the EDF
fleet by the corporate engineering organization. This corporate organization provides the assurance
that the modification meets dl codes and standards, and that the plant will remain within its design
basis after the modification.

The plant has responsbility for the production of modification packages on systems not related to
safety. In dl cases, the plant modification department trandates the engineering documents into field
execution packages and acts as project manager for the execution of this work. Modifications are
indaled in a series fashion across dl applicable units in the EdF fleet, with enough time in between
ingdlations to incorporate experience feedback. The result of this is that the response time of
corporate engineering to requests for modifications may be long as the package has to be created
and introduced across the EDF fleet.

Modifications are effectively managed to ensure the necessary documentation is updated and training
is complete prior to placing the modification in service, however, the team observed some open
actions from modifications introduced in the outages for previous years.

Working files and permanent records of modifications are complete, thorough and up to date.

Temporary modifications have been indaled to correct some design deficiencies primarily in the set
points for darm and process control. Some of these modifications have been in exigence in dl 4
units for saverd years with some greater than 10 years. There are no controls over the time limit
these temporary modifications can be indaled. A suggestion for improvement was made by the
team in thisarea

5.5. REACTORENGINEERING

Reactor physics and core management plans and studies are produced by corporate engineering
organizations. The details of the reactor physics and core management are performed by computer
codes and tools common to EDF. The analys's and documentation produced by these groups is
thorough and comprehensive.

Core loading plans produced by the corporate engineering organizetion are checked by the fud
manufacturer and then validated using an in depth quaity assessment.

Reactor physics survelllance tests carried out during start-ups are proceduralized and executed by
the plant operations and maintenance testing organizations. These procedures are of high quaity and
are reviewed by the central engineering organization. However, mark-ups and corrections during the
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execution of these procedures were not required to be individudly initidled and dated.
Representatives of the corporate engineering organization are present throughout these start-up tests
to act as consultants and technical advisors. This practice ensures independent quality assurance of
the testing process.

Fud defect monitoring is carried out by the plant chemisiry department according to requirements
and is executed within normal expectations.

5.6. FUEL HANDLING

The centra nuclear services department (GNU) carries out fuel handling operations at the plant.
Handling and storage of fud includes specid provisions for the MOX fud used a Tricastin NPP.
This process is performed within normal expectations.

Water condition in the spent fud pooals is satisfactory. There is a painting and coating program for
the floor and walls of the fud buildings and it has been successful in improving the materia condition
of the facility.

Tools and procedures used in this process are in good condition. During review of the spent fue
pools and the Unit 3 fuel pool and reactor cavity, deficiencies in the foreign materid excluson
process were observed and are reported in the maintenance section of this report.

5.7. COMPUTER APPLICATIONS IMPORTANT FOR SAFETY

Plant process computers are effectively managed using accepted configuration control practices.
Modifications are produced offline and then ingtdled in the plant computers. A post ingtallation
vaidation processis executed effectively.

The plant 1&C maintenance department provides initid maintenance response. A comprehensive
manufacturer support program ensures the availability of spares and provides quick turnaround for
returning equipment to service.

Obsolescence issues for the computer equipment are addressed effectively by the EDF centra
organization for computer support.

The plant process computer organization maintains aloca copy of the software files, with backups
located in Marsaille. It was observed that the local copy of the filesis not stored in fireproof filing
cabinets and there is not a documented or practiced disaster recovery plan.
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5.1.

5.1(1)

DETAILED TECHNICAL SUPPORT FINDINGS

ORGANIZATION AND FUNCTIONS

I ssue: Engineering support activities do not aways provide sufficient demondrable analysis
to give assurance that the ingaled systems can meet their design intent under al conditions.

Supporting Evidence:

During the OSART review, the plant could not provide sufficient evidence that the
therma insulation being ingdled in the Unit 3 reactor building had been reviewed for
impact on the clogging of emergency coolant injection and recovery strainers following a
Loss of Coolant Accident. International experience is that this review needs to be done
since the type of insulation being used has been shown to have the potentia to block
drainers.

Cable trays are heavily loaded in many plant areas. One cable tray was observed to be
deformed. Although this problem has been recognized and some review and repair work
has been performed, an engineering andysis has not yet been performed to consider the
consequences of this heavy loading with respect to insulation damage, overheating fire
loading, seismic effect and the ability to troubleshoot and replace.

Some equipment and materid was found located adjacent to seismicdly qualified
systems. The plant could not demondtrate that the potentia to damage or render these
systems unavailable during an earthquake had been addressed. Examples include heavy
bresker tooling temporarily placed near a seismicdly qudified bresker and temporary
lead shidding.

Without a thorough engineering analysis for dl deficiencies and equipment conditions, some
systems may not be available when required to support plant safety under al conditions.

Recommendation: The plant should establish thet there is sufficient analysis to demondrate
thet the ingtalled systems meet their design intent under al conditions. These analyses should
include:

Detailed engineering review and design requirement for the type of insulation used and the
ingadlation standards for reactor building piping therma insulation taking into account the
post-LOCA draner blocking information available in the industry.

An engineering review of temporary placement of equipment for affect on nearby
sagmicdly qudified equipment.

A comprehensive review of dl cable trays for loading that may cause insulation damage,
overhesting, fire loading, seismic effect and ability to troubleshoot and replace.

In the absence of such andysis and review, mitigating operationd actions could be put in
place until the andysisis performed.
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5.2(2) I'ssue: The control of temporary biologica shidding is not sufficient to ensure that shielding is

5.3.

5.3(1)

indalled in a manner which assures it will accomplish its intended radiologica function
without adversely impacting other components, systems, aress, €tc.

Temporary biologicd shieding was noted, on several occasions in Unit 3, to be ingtdled
directly onto pipes without an analysis of the structura effects that could result from its
ingdlation.

A large amount of temporary biologica shielding is stored in Unit 3 without control.

Temporary biologica shidding was ingtdled by contractors directly onto steam generator
piping in Unit 3 in quantities that complied with their “professond judgment” as opposed to
any engineering analyses.

Temporary biologica shidlding on wheds was inddled (Unit 4, Room K-216) without
having been assessed by the technical support organization for its long-term benefit or its
potentia for being incorporated into a permanent plant modification package.

The improper control and ingdlation of temporary biologicad shielding could result in its
inability to provide the protection for which it was intended, and could result in the structura
fallure of equipment and sysemswith which it interacts.

Recommendation: Plant management should establish controls sufficient to ensure
temporary biologicd shidding receives adequate andysis to assure that the shielding will
accomplish its radiologica function without adversdy impacting other systems or
components. In particular, analyss should be done for lead shielding hung on piping.

OPERATIONAL EXPERIENCE FEEDBACK (OEF) SYSTEM

Issue: There are weaknesses in the analyss and implementation of corrective actions for
events related to inadequate work dte conditions and activities, including human
performance activities.

- Following a generator trip caused by foregn material, recommendations were made to
improve the Foreign Materiad Exclusion (FME) practices for generator work only. FME
practices continue to be deficient in the generator work and other important aress.
Examples are turbine overhaul and the spent fud pools. (Note that details of the
deficiencies of FME practices are discussed in the Maintenance section of this report).

- During the OSART mission a persona dosmeter was dropped into the fuel pooal.

- Sdety rdated instrument tubing was ingaled with the tubing in contact. Subsequent
rubbing has caused wear on the tubing. No andysis of this condition has been
performed.

- Although there are human performances experts at the Site, and a cross section of staff
are being trained in human performance analyss techniques, not dl events are subjected
to an initid screening for human performance. An example is the reportable event of July
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13", 2001 where the plant start-up was begun without lubrication supply to one of the
turbine bearings. This event was not subjected to human performance andysis.

Work gdte events that are not thoroughly analysed for the root causes and corrective actions
that are not implemented or insufficiently comprehensive increase the probability of safety
and production sgnificant events.

Recommendation: The plant should strengthening their andlyses of work stes and work
Ste related events, including human performance activities, in a proactive way and implement
sufficient preventive actionsin affected work Stes activities.

5.3(2) I'ssue: Although the plant has started to increase the reporting of low-level events, there is

5.4,
5.4(1)

not a common system, threshold or database to collect and andyse these events. This issue
has been identified in OSART reviews a severd other EDF plants. in EDF.

The threshold is defined at the corporate leve for Sgnificant events affecting safety only and
there is no corporate directive for low leve reporting.

The following are examples of items not recorded in a common database of precursors,
some are not reported and others are reported in separate databases.

- Procedure deficiencies.

- Vdveisolaions and tagging errors

- Maintenance rework.

- Improper radiologica practices.

- Poor industrial safety practices and minor accidents.

- Indudrid safety hazards.

The lack of a systematic gpproach to low level event reporting impacts the amount of
information available for trending of problems. Root cause andysis of these precursor events
is therefore not performed to identify appropriate improvements and to vdidate the

effectiveness of current action plans. This would help identify precursors to prevent more
Sgnificant events from happening

Suggestion: The plant should congder continuing with the effort to increase low leve event
reporting and should consider the use of a common database for the recording, review and
andysis of these events.

PLANT MODIFICATION SYSTEM

Issue: The plant does not control the length of time that temporary modifications are
ingaled. Some temporary modifications ingtaled in the operating systems have been there
for severa years with some greater than 10 years old. The team observed the following:

- Temporary modifications involving the pressure control set point for the H2 tank on the
RCV system have been in place for greater than 10 years on al units.
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- Temporary modification dated 19/04/1999 on OSDX151AB on the control of pH in the
neutrdizing tanks.

- The plant has recognized this issue and has indituted risk andysis for al temporary
modifications. As well, some progress has been made in the conversion of temporary
modifications on non-safety related sysems to permanent modifications, however
indalation of permanent modifications on safety related systems requires support and
review from the centrd nudear engineering department with its inherent long time
requirements.

- Some plant documentation connected with temporary modifications will not be updated
until a permanent modification is produced. The engineering review for temporary
modifications is not as thorough and comprehensive as for the permanent modifications.

This lower leve of review and support increases the probability of a loss of configuration
control, and crestes the potentia for the ingtalation of an inappropriate change to a safety
related system.

Suggestion: The plant should consider establishing controls for the length of time thet
temporary modifications are ingtdled. As part of these controls, the plant should consider
performing in-house engineering reviews and documentation updates equivaent to
permanent modifications on temporary modifications exceeding a Specified ingalation time.
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6. RADIATION PROTECTION

6.1. ORGANIZATION AND FUNCTIONS

Responghilities in the area of Radiation Protection (RP) are didributed throughout the various
organizations that work at the ste. This includes the RP department, other Tricastin organizations
(e.g. Operations, Chemistry, and Nuclear Logigtics), and the various contractors that support plant
activities. Additionaly, a Tricastin NPP, the industrial safety and medica responghilities associated
with the protection of workers are consolidated under the Radiation Protection department. This has
resulted in the development of broad directives that provide guidance for assuring the overall safety
of workers. The respongbility for the implementation of these directives rests with the individua
work Ste supervisors, aprocessthat is generaly understood by al personnd.

The RP department has developed numerous indicators for tracking and assessing performance.
These indicators primarily address issues associated with their compliance with regulatory
requirements and, therefore, focus on long-term considerations. They provide management with
indghts sufficient to identify and correct performance deficiencies. Outlier data is anadyzed and
assessed and the lessons learned are incorporated into the Site's experience feedback process.

The RP department is staffed with ~ 45 technicians. They are assigned to one of two branches,
responsible for either operationa applications or policy and procedure development. While these
numbers may seem low for a4 Unit Ste, work activities are mostly contracted and each contractor
(and the individuad work sSte supervisor) is responsble for the establishment, implementation and
oversght of radiation protection activities, effectively, this supplements the RP gaff with an RP
presence at each work site,

In 1999, there was a Sgnificant irradiation event, which occurred at the Site. This event provided an
incentive for substantid improvement initiatives in the RP area. As an outgrowth of this push for
improvement, the Tricastin NPP gtaff has assumed a leadership role in developing and piloting many
RP improvements. Examples include the development of tracking software to manage preventive
and corrective maintenance activities on radiation protection instruments, and the identification and
procurement of Commercid-Off-The-Shelf (COTS) indudtrid type cases (type A) for trangporting
sources, both internaly and externdly to the plant.

Overdl, the training and qudifications of the RP staff are acceptable. Radiation protection training
for contractors is accomplished by nationdly certified inditutes and the plant staff provides Ste-
specific information. Tricagtin daff are co-trained by the on-dte training and RP departments.
Operationd experience feedback is consstently provided through refresher training and through a
weekly Hedth and Safety meeting with al contractors.

6.2 RADIATION WORK CONTROL

The control of radiological work at Tricastin NPP is being accomplished in an effective manner that
assures the overdl hedth and safety of plant personnd. Work planning is a cooperative effort
between the EDF department that orders the work activity; the contractor, who is responsible for all
aspects of personnd safety on the job Site; and the RP department, which provides overdl oversight
of personnd safety practices on the Site.
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Each work dte contractor, with guidance from the ordering EDF department, must develop a risk
assessment plan that addresses dl of the potentia worker safety issues for the particular job. The
work ste supervisor is legdly responsble for the implementation of this plan and includes assuring
that appropriate radiologica protection measures are present. Pre-job planning and orientation are
required and are conducted a few days prior to the commencement of the overdl work activity and
immediately prior to each work task.

Because of the contractor’s safety responsihility, the RP department does not have to provide the
on-the-spot controls a every work location within the Radiologica Controlled Area (RCA);
instead, they appropriately define the different areas ingde the RCA (green, yellow, orange, red),
and oversee the contractor’s compliance with nationa and Site directives. RP personnéd do provide
the direct support needed for EDF-performed job activities and provide consultation services to a
contractor, if specidly requested. This decentrdization of the direct oversight responshbility has
resulted in some consistency chalenges.

During the review, it was noted that Radiation Worker practices were not being consstently
adhered to and implemented. Workers were not appropriately attentive to the details associated
with the controls and procedures that have been put in place by EDF and some supervisors were
not aggressive in correcting these deficiencies on the spot. A recommendation to develop more
effective means to assure workers implement Radiation Worker work controls and procedures was
made by the team.

There was dso a lack of consstency in the posting, labdling and specid provisons used to control
work aress. The team noted ingtances where survey maps depicting the radiological conditions
within work areas could not be easly verified for their accuracy and currency. These deficiencies
could lead to worker confusion and to persona exposures beyond those expected and not aslow as
reasonably achievable (ALARA). A suggestion to consder establishing better controls for the
posting, labeling and specia provisions associated with work areas was made by the team.

As part of ther initiative to improve al aspects of worker safety, the RP department has initiated a
program to encourage, a the individuad and contracting organization level, compliance with and
adherence to industrid and radiologica safety practices. The “Safety Chdlenge’ is a weekly
program wherein each contractor’s safety practices are assessed, at one of their job gtes, by a
senior Tricastin manager. Attention is given to the preparation of the risk assessment, which includes
radiologica condderations. Additiondly, an on-thejob assessment of the implementation of
radiologica protection measures is conducted. Individua and corporate incentives are provided to
esch “winning” work Ste. This is a unique program for improving the overall safety practices at
individua work stes.

6.3 RADIATION DOSE CONTROL

Improvement of the radiation dose control program &t Tricastin NPP has been a focal point for
severa years. However, on 11 March 1999, a member of the RP daff experienced an
overexposure while conducting work in the Unit 1 reactor cavity. The continuing emphass by
management on improving performance has been reflected in severd performance measures and has
resulted in a program that meets overall international expectations.
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In 1992, approximately 27 members of the Tricastin workforce accumulated > 20 mSv per year. A
dose mitigation program was ingtituted and has produced consistently improving results so that by
2001, there were no occurrences. This success has been the result of a cooperative effort between
the work planning function, the dose monitoring of staff members, and the indtitution of an individud
dose reduction drategy. This strategy indtitutes alarms and controls at the 16 mSv and 18 mSv
levels, respectively. Through a cooperdtive effort between the site physician, the RP department and
the contractor ajointly developed mitigating strategy is established to ensure that the worker’ s future
work assgnments support the overdl drategy. The level of success (100%) that has been
experienced in reducing the number of individuals with exposures above 20 mSv has not been seen
in the overall exposure rate at the site; however, a 20% reduction in the overall exposure has been
redized. The dte remains, however, above the EDF average (per reactor) due to the high dose
work projects (for example, 10-year outage and steam generator replacement that have occurred
recently).

The dte is dso attentive to assuring appropriate controls and protection capabilities are present to
guard againgt internal exposures. Whenever a potentia interna exposure activity is planned, areview
of the protection measures for ingestion is mandatory. Additionaly, any uptakes result in the
immediate involvement of the medica gaff

Work planning incorporates ALARA congderaions into the initid, on-thejob and post-job
activities. During the planning process, the ordering department is required to make the contractor
aware of any potentia radiologica chalenges. This is reinforced during the pre-job orientation.
Feedback is solicited continudly during the conduct of the job through audits by both the ordering
organization and the RP department. Each milestone of the work activity is tracked to ensure that
timely reaction to any unexpected dose accumulations can be made. Findly, the post-job review
provides an opportunity to incorporate indghts into the planning file for the next time the task is
scheduled.

6.4 RADIATION PROTECTION INSTRUMENTATION, PROTECTIVE CLOTHING
AND FACILITIES

The instrumentation used at the Tricastin NPP is effective and is being appropriately used for the
designed gpplications. Individua dose monitoring equipment is effective and is avalable for al
potential gpplications. Specific needs (eg. neutron dosmetry) are noted as part of the risk
assessment for the particular work activity. Gaseous and liquid effluent monitoring equipment are
properly ingdled and functiond. The responghility for the use of the insrumentation is shared
primarily between the RP and Chemistry departments. Functiond verifications are the respongbility
of the Operations department and maintenance is the respongibility of the instrumentation and control
divison of Maintenance.

The practices for protective clothing at the Site reflect the EDF philosophy of tresting the RCA as a
potentialy contaminated area, thus requiring al individuas who dress out in anti-contamination
clothes, to include cotton gloves and hard hats. This practice is well understood by dl Staff
members.
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The instrumentation used for portable and fixed dose rate and contamination measurement is an area
where the Tricastin NPP gaff has taken aleadership role for EDF. Conventiona instrumentation for
contamination reads out in count per second (cps) and typicaly requires that the technician conduct
a conversion process to Becquerels/Curies. Additionally, an accurate reading requires the operator
to assure that the instrument is on the proper scale. The Tricastin NPP staff has developed a meter
which is sengtive to beta and gamma activity, is self-scding, and reads out in Becquerds, thus
making surveying a smple and, bascdly, error-proof activity. This insrument has improved
technician efficiency and is being integrated into the inventory of severa EDF plants. Findly, the aff
has shown a unique competence by developing, with aloca vendor, a water equivaent matrix type
resin source. This source, which is easer to use and inherently longer lived, has been recognized by
the team as a good practice.

6.5 RADIOACTIVE WASTE MANAGEMENT AND DISCHARGES

The program for managing the production and discharge of gaseous, liquid and solid wastes at the
Tricagtin NPP is well managed and is capable of accuratdy assessng the releases that are
associated with both normal and abnorma operations. Tricastin NPP has improved significantly in its
control of liquid releases and isin the top quartile of EDF performance.

Effluent monitoring instruments are postioned in such a manner to effectively monitor the impacts of
gaseous and liquid releases a the Site boundary and the surrounding environment (out to 10 Km).
Appropriate atention has been given to assessing any deviations from the norm. Fixed and portable
monitoring capabilities are in place and gppropriate quaity verifications are present.

Gaseous monitoring is accomplished through direct reading radigtion monitors. Relesses are
managed to minimize their impacts through engineering considerations (hold-up tanks and filters) and
process controls. Liquid releases are likewise closgly controlled and monitored. A unique design
feature of the Tricagtin NPP is the underground retaining wall that surrounds the Site and establishes
an inward water flow pattern. Also, an effluents improvement team, congsting of members from
throughout the Site organization, has been formed to better manage the reduction of liquid effluents.

Solid radioactive waste is processed through a separate facility. The Nuclear Logistics department
manages it and daily operations are contracted. Materias are segregated by hand. This job has the
potentid for sgnificant interna contamination and, therefore, requires the use of forced air bresthing
suit. Within the facility, waste is segregated by its ultimate destination. During the review, it was
noted that the fixed monitoring devices within the radioactive waste building could be improved. The
ar monitor present was not one that continuoudy reed the activity in the air; ingteed, the filter for the
sample was only counted every 2 weeks. Smilarly, gamma monitoring was only available through
the use of personnel hand-held (Dolphy) dosmetry. While, to date, there has been no inadvertent
exposures at the facility, these shortcomings preclude redl-time monitoring and do not provide the
leve of assurance expected. A suggestion to consder ingaling continuous air activity measurement
and permanent ambient monitoring devices was made by the team.

6.6 RADIATION PROTECTION SUPPORT DURING EMERGENCIES

Overdl, the radiation protection support provided during emergencies meet good internationa
practices. The responshilities for providing radiation protection support during emergencies are
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shared between the Nuclear Logistics and RP departments and the medica staff. Medical personnel
are on cdl for emergencies with doctors on cal for radiologica emergencies. Resources are shared
with the Cruas nuclear power plant to assure their continua availability.

Radiologica measuring equipment includes both fixed devices and two mobile vans. Detectors and
meters are checked regularly; back up power is avalable, as necessary. Detalled directions
(including pictures) assure that fixed monitors can be located and monitored in atimely manner.

The controls for monitoring the radiologica effects on plant personnd during accident emergencies
are effective. Personnel monitoring is conducted by RP and medica personnel a the emergency
evacuation point in Saint-Paul-Trois-Chéteaux. Monitoring and decontamination of the evacuation
vehiclesis dso done at thislocation. Many additiond Ste personnel are quaified and are available to
assg the dedicated RP gaff, especidly in prdiminary contamination monitoring & the initid
mustering points.

Radiologicd impacts are communicated to the locd officids responsble for public safety based
upon an assessment from a formalized flowchart. The consequences of the releases are determined
by using a dedicated code and measured data from the meteorologica mast (80 m) that is shared
with COGEMA.. Both effective and thyroid doses are calculated. The congderation of collected and
non-collected release paths makes predicted impacts as accurate as possible.
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DETAILED RADIATION PROTECTION FINDINGS

6.2 RADIATION WORK CONTROL

6.2 (1) Issue: Radiation Worker work practices are not adhered to consstently. The
workers are not congstently attentive to the details of the controls and procedures that have
been put in place,

There were severd instances where Unit 3 contractor “guardians’ did not observe the
radiation protection expectations that have been established by EDF (e.g. wearing gloves
and hat; reading books).

A gaff member accidentaly stepped onto a “clean” step-off pad while wearing potentialy
contaminated overshoes (Unit 3). The “clean” step-off pad was not surveyed to seeif it had
become contaminated.

Severa ingances where craft personnel were noted not to be wearing gloves within the
RCA, asrequired (individua seen carrying 3 boltsin his bare hand because the cotton glove
was “not convenient”; individual seen exiting the Unit 3 “hot” changing room without cotton
gloves).

The compliance of Radiation Workers with the procedures that have been established to
assure their individua safety is essentid sSince radiation protection technicians are not
continuoudy available to monitor and coach workers on proper techniques. Workers must,
therefore, be the primary agents responsible for their own safety.

Recommendation: Plant management should develop means to assure that dl plant
workers effectively implement Radiation Worker work controls and procedures.

6.2(2) Issue: The pogting, labelling, and specid provisons provided to keep dose as low as
reasonably achievable (ALARA) are not being implemented in a manner consigtent with
good internationa practices and are more focused on nationa regulations.

Survey maps for work sites were not updated and posted when they were completed
because the radiological conditions had not changed from the previous survey.

In Unit 4, room K-216, there was an orange area (second most sgnificant level) which did
not have athorough survey of the area posted.

A Chemigtry Technician, who took a primary sample (Unit 3) to perform an andlysis let the
bottle with the .1 liter sample (activity ~8MBg/kg) stand on the work table for the duration
of the analys's (30 minutes) without reducing the exposure impacts (ALARA) by placing the
bottle behind temporary shielding which was immediately available.

Posting and labelling radiation areas, and establishing speciad provisons to keep dose
ALARA in amanner which dlows plant personne to quickly and unambiguoudy know and
understand the radiologicd conditions in which they are working is essentid for assuring
individua worker sefety.
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6.4.

Suggestion: Plant management should consder developing and implementing more effective
controls and procedures to assure that posting, labdling and specid provisons are
implemented in a manner, which emphasizes and supports good internationa practices, in
addition to compliance with nationa regulations.

RADIATION PROTECTION INSTRUMENTATION, PROTECTIVE CLOTHING,
AND FACILITIES

6.4 (a) Good Practice: The Radiation Protection Department has assumed a leadership role in

6.5.
6.5(1)

developing for EDF products and processes to improve the company’s overal radiation
protections practices.

The chemigtry laboratory, working with a local commercid supplier, has developed and is
using radioactive sources containing a water equivaent matrix type resn. This solid phase
source is conddered as a sedled source. As such, its lifetime (depending on the radio
element contains) is 10 years rather than the 2-year life normaly specified for unseded
sources. These sources are supplied in standardized shapes, identical to those currently used
for measurements, and are avalable in 3 different Szes (3.01, 0.5 and 50 ml).

Compared to liquid sources, the advantages of this product are as follows:

No handling of liquid radioactive sources

- No radio dement migration phenomenon within the source container
- Source retrieva by vendor (no destruction requirement)

- Longer period of use (depending on the radio eement haf life)

- No spread of contamination in the event of being dropped

RADIOACTIVE WASTE MANAGEMENT AND DISCHARGES
Issue: Environmentd monitoring in the Solid Radioactive Waste building could be
improved.

The Solid Radioactive Wadte facility is a facility used to sort and consolidate solid
radioactive wadtes that have the potentid for generating airborne contamination as well as
increases in ambient radiation levels.

The filter for the ar monitor is not automatically counted; therefore, there is no continuous
adarm capability. The filter is counted every 2 weeks by a Radiation Protection technician
and the results are posted in the work area.

Only 2 portable dose meters (e.g. Dolphy) are available in the Solid Radioactive Waste
fadlity. Because of this, there is no continuous or consstent monitoring of the ambient
radiation levels.
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The quantities of radioactive waste stored in the facility establish a potential for unexpected
exposure which, if not monitored, could impact persond safety.

Suggestion: Plant management should congder ingaling in the Solid Radwaste Building a
Continuous Air Monitoring device and permanently mounted radiation detectors with “red
time’ monitoring and darm capailities
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7. CHEMISTRY

7.1.  ORGANIZATION AND FUNCTIONS

At Tricastin NPP, the activities rdated to the field of chemistry and radiochemistry are under the
respongbility of the Chemistry and Environment Department (MCE). The MCE department and
operations department make up the “production” group. The laboratory branch of MCE is divided
into two parts. plant chemistry and environmental chemigtry. In addition, the method team, which is
composed of experienced chemids, is respongble for planning activities and for drawing up
procedures and indructions. There are aso chemisry experts in the engineering department
regpongble for longterm tasks within the fidds of plant and environmentd chemidry.
Respongbilities of this group ae described in the Enginesring department  organisation
memorandum.

Pant chemidry is responsble for the chemical trestment a the ingtdlation, primary to secondary
leskage monitoring and for fue integrity monitoring. It is aso respongble for implementation of
necessary corrective actions, when deviations are identified.

Environmental chemidtry is responsible for the production of demineralised and drinking water, as
well as liquid and gaseous rel eases measurement. It is aso responsible for performing qualitative and
Quantitetive Spping tests, when alesking assembly isidentified.

There are no shifts in the chemistry area, but there are eight on-call chemigts at dl times, ready to
help the operation staff when a chemistry anomaly appears.

The interface respongbilities and the corresponding flow of information to operations are clearly
described. MCE daff has regular daily communication with the control room operators. The control
room staff has access to the chemistry results.

Chemigtry has established a very comprehensve system of chemistry performance indicators. The
assessment of performance is regularly carried out. The team proposed a good practice in the area
of chemistry performance indicators. A pilot project of saf-assessment was dso performed in the
chemistry department using the EFQM principles. The main wesknesses of the performance were
identified by evduation of nine criteria. A comprehensve action plan was edablished by the
department head with the aim of improving the performance of the department.

Contractors are used for maintenance of on-line andysers and must be approved a corporate leve.

Training and qudification responghilities are clearly defined in the training memorandum. Certain
levels of authorisation are prescribed for each hierarchica level. Each employee has his own
individud training record. Training is sufficiently monitored by managers. Shedow training for the
new workers is performed. The job rotation within the workstations is conducted within both parts
of the [aboratory branch.

There have been sgnificant improvements in the recent past connected to the effective restructuring
of chemidry.

Corporate leve organisations play an important role in the fidld of chemistry and radiochemigtry. The
most important ones are the Chemical and Metdlurgicd Laboratories (GDL), the Environment
Group (GENV) and the Fud Branch of the Engineering Support Unit (UNIPE), which are involved
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in etablishing the specifications and policies in the chemistry area. They also collect the results and
communicate the experience feedback among the plants.

7.2. CHEMISTRY CONTROL IN PLANT SYSTEMS

Chemigtry control of the plant and monitoring program for the primary and secondary systems were
edtablished by GDL based on materias used in the plant.

The chemistry specifications are well defined and structured and the expected vaues and limit values
for every parameter are determined. If the expected vaue is exceeded, a possible anomaly should
be identified and diminated in order to get back to norma operating conditions as soon as possble.
A corrective measure must be carried out immediately when a limit vaue is exceeded. Chemids
determine the best action to be carried out to get back to normal values.

Primary chemigry is well maintained using the co-ordinated lithium/boron trestment. Appropriate
condderétion is given to sart-up and shutdown chemica trestment when the specid chemica
specifications were implemented with the objective of dose rate build-up minimisation. Dose rate
build-up is regularly checked during outages. The in-Situ gamma measurement is provided regularly
by the corporate leve organisation. The modified lithium/boron chemistry trestment has recently
been used in Unit 4 s0 as to decrease the value of high temperature pH. Up to now, the steam
generatorsin units 1, 2 and 3 have been replaced.

The autométic injection system of lithium to the primary dircuit was established in Unit 2. The team
recognized as agood practice the automatic injection of lithium.

Secondary chemigtry is well maintained according to the specifications which were modified after
condensers were replaced with implementation between 1992 and 1995. In the recent padt,
problems with the qudity of condensate appeared in units 3 and 4 caused by the intake of cooling
water into the condensate. The erosion of some tubes in the upper parts of stainless sted tube
bundles was identified by visua ingpection. This problem will be addressed using protective plates.

The dl-voldtile treetment (AVT) is used which is established by injection of hydrazine upstream of
the condensers. The feed water pH value is maintained a 9.5. Morpholine is injected downstream
of the condenser extraction pump.

Modified secondary chemistry for unit 4 was established at the corporate level (GDL) using the
injection of boric acid, to reduce the corroson of steam generators. There are leakages from the
primary to the secondary Sde of steam generators in this unit which have not reached limiting vaues
and the steam generators will be replaced during the ten-year outage in 2004.

A mobile deminerdisation sation is used for the cleaning of the secondary circuit after an outage. A
gpecid deminerdisation gation for the generator stator cooling water system was dso inddled to
improve the chemidtry of the system.

The qudity of deminerdised water produced at the demineraised water production plant is properly

monitored by on-line measurements of pH, conductivity, sodium and sllica. The deminerdised weater

production plant is automatically shutdown, when the conductivity of produced water exceeds a
certan levd.
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Flow Accderated Corroson (FAC) is followed up by the mechanica department via the CICERO
software for prediction of FAC damage in certain pipelines. Measurements of wall thickness and the
chromium content are carried out for critical components.

Diesdl generator fud, Iubricant oils and the diesd generator cooling water are regularly sampled and
anaysed.

An effective radwaste minimisation program was established on the liquid effluent releases. A multi-
professona team was established, composed of representatives of different departments. The
sgnificant decrease of liquid effluent was achieved in the recent past.

7.3. CHEMICAL SURVEILLANCE PROGRAM

An extengve chemica survellance program exigts in accordance with the chemical specifications
from the corporate level organisation.

The plant is equipped with on-line andysers for monitoring the main primary and secondary
parameters. The records from on-line analysers are aso registered in the control room and darms
for control room operators are provided when the limit values are exceeded.

All on-line andysers are properly and regularly caibrated.

The schedules and sampling plans of andyses are clearly identified by the corporate level MERLIN
software system.

Good anaytical procedures are easily accessble a every chemistry workstation. Laboratory
andytica equipment is aso regularly cdibrated using the appropriate sandards.

Anaytical performance of laboratory personnd is checked using unknown samples or double-
checksin case of problems with the andysis.

Laboratories regularly participate in corporate crosschecking andyses of chemistry and
radiochemistry parameters. Twenty-seven laboratories within EDF plants participate in this
crosschecking process. Significant improvements of |aboratories occurred in the recent past. On-line
analysers are aso crosschecked regularly at corporate level.

Fud integrity is monitored by gamma spectroscopy measurement of grab samples of primary circuit
coolant. The steam generator primary to secondary leskage is measured by *°N activity monitoring
in seam. Alpha messurements are adso peformed for determining transuranium radionuclides
activity within the plant systems and effluent releases.

Chemigtry results are well documented and communicated by the MERLIN system.

7.4. CHEMISTRY OPERATIONAL HISTORY

The results of dl the andyses aong with some on-line andysers data have been computerised since
1984. Two yesars ago, the new MERLIN corporate level computerised system was applied. Three
levels of trend analyss are performed. Team leaders generate weekly reports of the main important
data
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The planning engineers are respongble for cresting monthly reports with the trends of al important
parameters for primary, secondary and environmenta chemidtry, as well as a description of the state
of dl three barriers. Monthly reports are communicated to the relevant departments and to plant
management.

The engineering group chemigts are responsible for creeting the annua reports for secondary,
primary and environmenta chemistry. Chemigtry is dso included in the power plant annua nuclear
safety report created by the nuclear safety department and communicated to the regulatory
authority.

An gppropriate system of experience feedback was established within the M CE department.

7.5. LABORATORIES, EQUIPMENT AND INSTRUMENTS

Most laboratories are appropriate for different andysis tasks. They are clean and well maintained.
However, the secondary |aboratories especidly for Units 3 and 4, are more obsolete, al could be
renovated. They will be renovated when on-line oxygen meters are replaced this year. Furthermore,
some weights are not dways used in accordance with good international practices. The team
provided a recommendation on thisissue.

Some laboratory instruments are very modern and al instrumentation has exceptiond redundancy.
Instruments are in good condition and are operated by skilled staff. The documentation including
cdibration data is kept close to each instrument. The laboratories and most of the chemistry areas
are adequately equipped with emergency showers and eye washers. However, it was observed that
the industrial and persond safety practices are not dways in compliance with good international
practices. The team provided a recommendation in this area aso.

Samplesto be measured in the hot laboratory are inserted in closed plastic bags for transportation.

Chemicas with one exception were appropriately labelled with the expiration date and recorded in
the smple qudity control information system.

All on-line analysers are labelled with the dates of the last and the next cdibration. Different colours
of labels are used for different areas. The regular periodic and preventive maintenance of on-line
andysers is provided. A five year-annud plan is dso established for the future replacement of
anaysers.

The plant has ingdled a sufficient post accident sampling system (PASS). The measurement of gas
phase is performed by KRT chains (total beta activity and dose rate) and additiona analysis will be
performed a corporate level. The liquid phase could be sampled depending on the type of accident
from the shielded cabinet a the hot laboratory (REN) or from the specid shielded cabinet
connected downstream of the low-pressure injection syslem pump. There is no specid andytica
equipment to perform PASS liquid samples. The total gamma activity and the gamma spectrometry
measurement can be performed with the appropriately diluted sample.

7.6. QUALITY CONTROL OF OPERATIONAL CHEMICALS AND OTHER
SUBSTANCES

61

CHEMISTRY



There is a comprehensive system of qudity control of operating chemicals and resins established at
corporate level (GDL). The criteriaof purity and limit vaues of impurities for al operating chemicas
are prescribed in the specid procedures. A smilar procedure also exigts for al resins. GDL is aso
responsible for performance of al necessary analyses.

Every producer of operating chemicals or resins have to be certified by GDL. There is a list of
alowed producers, products and packaging, certified by GDL and updated each time there is a
change. All producers are audited every three years. Such a system aso exidts a corporate leve,

when anew operationa chemical is needed.

Methods engineers are responsible for dealing with PMUC (Product and Materia for Use in Power
Plants) chemicas within the power plant. There is a specified process for checking chemica
products ddlivered to the plant, and the MCE department aso has a specia warehouse for PMUC
operating chemicas. A amilar system is used for laboratory chemicals. All responsibilities and rules
for necessary labelling, supply and checking of delivered chemicals are clearly described. However,
the team observed that the control and storage of some laboratory chemicas, mainly substances
used by maintenance or contractors, is not fully appropriate to prevent potential improper use. The
team provided a recommendation concerning chemica labelling.
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7.1
7.1(a)

7.2
7.2(a)

75
7.5(1)

DETAILED CHEMISTRY FINDINGS

ORGANISATION AND FUNCTIONS

Good practice: A very comprehendve sysem of chemigry performance indicators is
established. The main chemigtry performance indicators connected to chemistry, radiation
protection effluents and the environment are used with short-term trend evauation (3
weeks). Expected and limit values of indicators are also expressed. The values are upgraded
once a week and are eadily accessible for dl the plant’s employees via the dectronic IT
system. In the form of a weekly newdetter with pictograms, the system is used for the
presentation of chemistry results for plant management and other departments.

This type of reationship has the advantage of enhancing the commitment of plant
management and other departments in the chemidtry area. As a result, chemistry deviation
trestment is performed more rapidly.

CHEMISTRY CONTROL IN PLANT SYSTEMS

Good practice: The automdic injection sysem of lithium to the primary circuit was
established in Unit 2 as a prototype. The system uses a specia software for continuous
caculation of lithium needed for the circuit. The on-line measurement of conductivity with the
feedback loop makes it possible to comply with lithiumv/boron specifications during operation
and during hot standby. An darm is provided to the control room operators when a problem
occurs with the injection system.

This system is especidly useful for power plants operating in load following mode with very
frequent variation of power (up to the hot standby), which are always accompanied by
boration and dilution operations. This phenomenon is compensated by an automatic lithium
injection system, which is used to compensate in red time whenever the limit of the lithium-
boron diagram is exceeded, and to prevent excursion a low pH. 25 load reduction
trangents were carried out, which qudified the prototype and the lithium concentration was
congtantly maintained with a deviation below 0.05 mg/kg relative to the reference vaue.

LABORATORIES, EQUIPMENT AND INSTRUMENTS

Issue: Laboratory practices and performances do not aways correspond with the good
international practices to ensure industrial and persond safety, and minimise doses.

- the fume-hoods at the centrd laboratory of Unit 3,4 are not regularly tested from the
point of view of sufficient air flow.

- the chairs at the centra laboratory of Unit 3,4 (controlled areq) are not covered by
materia which alows easy decontamination of chairs (plagtic). There are covered by
textile.

- during the observation a the control area laboratory of Unit 34, the technician
performing the sampling and analysis, Ieft the bottle with the sample (about 1 litre of
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7.5(2)

7.6

7.6(1)

primary coolant with activity about 8 MBg/kg) on the table without shielding while he
was preparing the andysis (about 30 minutes). There was one of the shielding close by
(about 0.5 m), with some other bottles behind it.

- thedeficiency inindudtrid safety was observed during the vist at the chemistry stock of
the laboratory of Unit 1,2. There are no protective tools (shield and apron) there,
athough the concentrated sulphuric acid (96%) in glass bottles is stored there. Thereis
no eye washer or emergency shower there and the nearest source of water is about 30
m away with complicated access.

Without changing these laboratory practices the indudtria, persond and radiation safety of
workers can not be assured.

Recommendation: The good internationd laboratory practices and performances should
be gpplied to assure the indudtrid, persona and radiation safety minimising doses.

Issue: Laboratory practices and performance do not always correspond with the good
internationa practices to ensure the quality of andysis.

- The baance used for weighing of cdibration standards (precison weighing) a the
centrd laboratory of Unit 3,4 (controlled area) is placed on a specid table, but directly
in the corridor along the laboratory rooms. There is no special and separated space for
weghing.

- Two other baances used for weighing of cdibration solutions and resgents were
observed at the environmenta laboratory, and are not placed in a specia and separated
space with limited access. One of these baances was placed directly on the working
table at the lab.

- During the vist a the REN laboratory Unit 3,4 (controlled areq), the balance was
observed, for weighing of cdibration solutions and reagents (precison weighing) placed
on aspecia table, but not placed in a specia and separated space.

Without changing some laboratory practices the qudity of analyss cannot be preserved.

Suggestion: Condgderation should be given to improve laboratory practices and
performance with good internationa practices. The team did recognize the good results
from the cross checking andyss.

QUALITY CONTROL OF OPERATIONAL CHEMICALSAND OTHER
SUBSTANCES

Issue: Control and storage of some plant chemicds and mainly substances used by the
mai ntenance department or contractors is not fully appropriate to prevent potential incorrect
use.

- during the laboratory vist (Unit 1,2 chemidry laboratory), the volumetric flasks
containing some liquid were found in the capillary eectrophoress room. There was no
expiration date of the solution on the label of one volumetric flask with standard solution
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(the mixture of chlorides, fluorides and sulphates). There was no label on the second
volumetric flask, but only a hand-written indication of phosphate with additive.

- fireproof cabinets in the dectrical warehouse contain chemicas and lubricants, which
are not identified with the Product and Materid for Use in Power Plants (PMUC)
symbol. Plant policy clearly defines that only products marked with this symbol should
be dlowed for use in safety related metdlic equipment in nuclear plants.

- during the ingpection of the turbine hall of Unit 3, one person was observed usng the
consarvation lubricant for turbine without any labdling specifying the gpprova for using
it for this purpose.

- oily wagte stored in a barrel, which was not labelled, adjacent to a GFR pump on Unit
3 was observed.

Improper storage and use of plant chemicas and other substances may sometimes lead to
increase the risk of inaccuracy of analyds, potentia corroson or other negative impact on
plant systems and equipmen.

Suggestion: The plant should consider keeping up the efforts of the PMUC approach,
which is dready well established at the plant, so that products used by maintenance and
contractors are a the same quality level as chemidry.
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8. EMERGENCY PLANNING AND PREPAREDNESS

81 EMERGENCY ORGANIZATION AND FUNCTIONS

In France, anationd policy exigts to implement emergency preparedness on a nationd, regiond and
locd level. Tricastin NPP, responsible for onsite planning, and the " Préfet du Département de la
Dréme” who is the regiond authority in charge of offste emergency planning and preparedness are
well co-ordinated. EDF at the corporate level supports emergency planning. Nationa authorities
aso support emergency planning and back-up while dso maintaining internationd relationships. This
close co-operation, communication and data transfer are well established between al partners and
presents a good foundation for emergency preparedness. Together with the support supplied by the
corporate level of EDF, gives a good bass for the utility to handle an incident or accident in an
effective way and to protect the public in case of an incident or accident.

Responghilities in al areas are well defined and Saffing and resources are assgned to the
emergency tasks. It should be pointed out that due to the commitment of the Tricagtin NPP
management team in charge of emergency planning, that improvements in severd aress of the
emergency organisation have been implemented. Regarding daffing and  organisation  of
communication between emergency centres on dte, additiona personnd have been dedicated to
gpecid tasks in the ondte emergency centres (Postes de Commandement, PC) of the emergency
organisation. People are dedicated to improve the data transfer from the control room to the on site
emergency management centre (PCD), and a specidist is detached as a liaison person to the
Prefect. An improvement of communication and deta transfer has been implemented by introducing
information technology into the communication process.

Due to its geographicd pogtion, Tricastin NPP is close to the border of 3 neighbouring
" Départements’. In case of an emergency in each “Département” the Prefect would be in charge of
offdte emergency preparedness for his “Département” with the "Préfet du Département de la
Drome’ in the lead. It is well understood thet the ” Préfect du Département de la Drome”’, who is
deted by Tricasin NPP, would immediately forward the dert and the information to the
neighbouring departments.

Basc emergency functions of emergency preparedness are well covered. Tricastin NPP co-
operates with the offste emergency organisation and has good contacts and co-operation with
supporting organisations. Equipment dedicated to emergency preparedness in the different centresis
modern and wel maintained. Exercises have been performed and have resulted in important
feedback and improvement of the plans and procedures. Regarding training and competencies of the
personnel of the emergency organisation, Tricastin NPP has taken a leading role to provide the
competencies necessary to perform the tasks and the knowledge and training required.

The plant has a0 taken a leading role in severd other areas in improving emergency preparedness
and contributes to activities on the corporate level of EDF. This feedback has been instrumenta in
reforming some areas of emergency preparedness of the EDF fleet. The plant is encouraged to
continueits effortsin thisfied.

8.2. EMERGENCY PLANS
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Emergency plans have been developed by al organisations involved. EDF corporate level provides
a basc emergency plan which is modified and amended to the extent necessary by the loca
emergency management organisation of the NPP. On aregiond level the staff of the criss centre of
the Prefect prepares a plan for Tricagtin NPP, the Prefect contracted a former staff member of
Tricastin NPP to provide support in the development of the plan.

Due to a decree of the French Government issued to improve the protection of the public, the NPPs
are put in the pogtion to trigger drens in the event preventive protective measures must be initiated
quickly under specid conditions. These srens actudly are implemented or under congtruction at the
gtes in France and are consdered an important contribution to the protection of the public. A new
off-dte emergency plan is under development which will take account of this Stuation. Though the
Prefect dtill is responsible for emergency preparedness and will be in charge to make decisons, the
new philosophy may put a higher demand on the preparedness and actions of authorities on the loca
level. The authorities on the locd level are in close contact with the Prefect in this area. The team
encourages Tricagin NPP and the regiona authorities to support the locd authorities in the
preparation of documents, action sheets and information.

Regarding ste emergency preparedness, Tricastin NPP is in a pecia Stuation due to the fact that
chemica plants processng and handling potentidly hazardous chemicas such as UF6 and HF are
neighbouring the ste. Due to its unique Stuation in the EDFfleet, these hazards are not covered by
the corporate plan. Tricastin NPP has made an effort to include this potential hazard into its ongte
emergency plan and has worked out procedures to handle such externd events. Additionaly, the
plant has worked out an agreement with the neighbouring company, COGEMA, on natification and
on mutud use of the information centres available on each sSte in case of an accident. The effort
taken is recognised by the team, but the team suggests that Tricastin NPP congder seeking
agreements to be quickly informed (within less than 15 minutes) of an accidenta release in one of the
nearby chemicd plants.

The emergency plan of Tricastin NPP covers the operation of the emergency centres which are
necessary to handle an accident considering severa levels of severity and consequences. The actions
necessary are well covered by procedures for emergency centres, which alows assessment of the
source term and to activate and perform the emergency response in a convenient way. Due to the
well scheduled structure of communication and of transfer of messages to the corporate level of
EDF, and to the offste authorities, the information on the status of the plant and recommendations
on countermeasures can be provided in due time.

Additiondly, to the agreement with COGEMA,, further issues have been worked out to support the
emergency preparedness in case of need. These agreements cover the supply of busses by a
trangport organisation, the treatment of contaminated or exposed persons in hospitas, the support
by neighbouring nuclear power plants in the dispatch of measuring vehicles or sending expertsto the
Prefecture of the neighbouring ” Départements”.

Materid to be implemented in case of an accident is available according to the design of the plant
and well maintained. Additionaly specid devices, hydrogen combiners, are avallable from aregiond
pool and may be brought to the site in case of an accident.

For offdte emergency preparedness, an emergency plan is available and a new plan is under
development. Effort is taken on aregiond level to co-operate with schools to identify suitable places
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for intermediate protection of the pupils before they are evacuated and to advise the teachers and
pupils on behavioura conduct. Support is available from the civil defence of France and well
defined. If the need arises support can dso be cdled in from military forces.

8.3. EMERGENCY PROCEDURES

To guide the actions of the staff of the ongte emergency centres and of the staff performing actions
in case of an emergency, good procedures have been implemented. Additiona to the set of
procedures derived according to the corporate level basis, Tricastin NPP has taken specia actions
to improve two fields of emergency preparedness. A procedure to implement protective actions
agang a threat due to hazardous chemicds approaching the plant and a procedure on the
digtribution of iodine tablets to ensure the protection of staff againgt radioactive iodine have been
worked out. The procedures available to cover emergency preparedness actions are good, well
prepared and are within a QA-system. Action sheets are enclosed in a plastic deeve. In connection
with the QA-process, this ensures completeness of the forms and is a good contribution to effective
performance of emergency preparedness. The procedures have been tested in exercises and
feedback has been implemented from the experiences gained. In the procedures the action steps to
be taken are well defined and dlow for graded response. The team, however, recognised that the
procedures do not provide a space to sign off actions taken. The team made a suggestion in this
area.

The procedures available cover dl necessary actions to be taken by the emergency organisation in
case of an emergency and were found to be effective.

Notification and classfication of the stuation are performed by the staff applying dedicated charts.

The data is supplied from the plant control room and is transferred and checked by dedicated staff.

In the evaduation and judgement of the status of the plant and the potentia consequences, a
diagnostic and prognostic approach is gpplied to judge the three barriers available to retain the radio

nuclides (3D/3P-gpproach). In this judgement and especidly in the evaluation of measured releases
from the stack, care is taken to account for uncollected lesks from the containment to assure a
conservative judgement of consequences. Recommendations on protective measures for the staff

and the public are based on the prognoss of the situation. Additiondly to the actions taken in the

development of new procedures, Tricastin NPP is the firgt unit of the 900 MWe EDF fleet of to

implement the state oriented gpproach in the handling of incidents and accidents of the plant in the

control room. Staff of Tricastin NPP has taken a leading role to develop, to test and to implement

the procedures in co-operation with the Bugey training centre. This is consdered an effective

process in the improvement of emergency preparedness.

84. EMERGENCY RESPONSE FACILITIES

Tricastin NPP has implemented emergency response facilities to hogt the saff of the emergency
organisation on gte. “Pogtes de Commandement” (PC) have been ingtdled for management of the
criss (PCD), for assessment of the situation (PCC), for technica support (PCM), for the support of
the communication transfer between the centres (PCL) and for the evauation of the satus of the unit
in paradld to the operators in the control room (ECL). These centres generdly are well equipped
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and operated. Documents and procedures are updated regularly. An emergency centre is available
to hogt the PCD, PCC and PCM. This centre has afiltered ventilation system and food supplies for
acetan time. It is desgned to dlow the entrance and exiting of the building during an accident and
to decontaminate persons who arrive. The centre gives a good environment for the staff active in
case of an accident. To improve the protection of this centre, Tricastin NPP is encouraged to
evaduate whether a contamination transfer might be possible during persons entering or exiting the
centre and in case to take appropriate measures for prevention.

The communication and information transfer between the centres has been significantly improved by
implementation of intranet email functions into the communication. This sgnificantly improves the
readability of data and messages and aso the transfer speed and handling and filing of documents.
The availability of the intranet function adso gives access to the data base available on ste. To the
extent necessary, personnd have been dedicated to positions to type in the data. The fax system is
available as a backup system for information transfer. Due to exercise experience the new system is
judged very postive and efficient by the staff of the centres in charge. The team condders this
improvement of information transfer to be a sSgnificant improvement for plants, which do not have a
direct data transfer (SPDS) to the management centre. A medica sation is available on site which
alows for medical trestment and has dedicated decontamination facilities to handle a combination of
an injury and contamination. A fal back centre exigts off dte to host staff evacuated in case of an
emergency. Busses will be available to transfer people to the fal back centre. Gathering points are
implemented to collect and to account for personnel. These points are suitably located. They are
equipped to measure the dose rate and the contamination, but do not provide for detection of
arborne concentration of radionuclides. The team made a suggestion in thisarea.

Emergency response facilities of the regiond authorities and of the corporate organisation are
exceptiona. A technicad support centre for the authorities on a nationd leve is available. Both
national centres have access to the plant data in case of an emergency and in parald are provided
with regular messagesissued by Tricastin NPP.

The centre of the fire brigade supporting Tricastin NPP in case of a fire has good equipment
covering dl needs of intervention and through the regiond co-ordinating centre can be supported by
other fire brigades in the area.

85. EMERGENCY EQUIPMENT AND RESOURCES

Tricastin NPP has a mobile compressor and specid shielding materid available which conggts of
large concrete blocks which weigh 5 to 10 tons. Hydrogen combiners are stored at another power
gation and may be transferred to the Ste if needed. The equipment on Ste is adequately stored and
maintained. Access to the storage area on Ste is ensured by painted warning information on the
access roads to the mobile compressor. As handling of the shielding materid needs a fork lift and is
delicate due to the need to position the heavy blocks exactly in a quite narrow dedicated areaingde
the plant, Tricagtin NPP has ingaled a mock up area for training outsde to dlow the training of
daff. This practice diminates the need to enter the controlled area and therefore does not endanger
the plant or staff. The team consdersthis to be a good practice.
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8.6. TRAINING, DRILLSAND EXERCISES

Training on emergency tasks in Tricastin NPP is based on the document defining the specific profile
for on cal people in the different Postes de Commandement, the competencies necessary to
perform the tasks and the knowledge and training required in the different postions. Four specific
training sessons and arefresher training have been developed to fulfil the training demand of the staff
for their tasksin acrigs. Ingructors are specidised for thistraining.

For personnd in charge of communication with the media, specid training is provided on the
corporate and loca levels.

Tricagin NPP has implemented a very ambitious program of exercises on dte to test the
performance of the crigs organisation and the gaff in charge of tasks in the organisation. The
intention isto assure that dl saff members of the criss organisation are engaged in an exercise each
year to obtain good expertise and feedback of the organisation. The number of exercises performed
is consdered a good way to ensure the best performance of the emergency preparedness
organisation and to gain feedback for improvement.

A comprehensive effort is aso implemented by the corporate level of EDF on big exercises. For
2002, thirteen exercises are planned to be performed over the EDF flegt. EDF aimsto have one big
exercise every three years for each plant.

8.7. LIAISON WITH PUBLIC AND MEDIA

To inform the public on the need for emergency preparedness, a lesflet was ditributed in 1993. To
account for the changes implemented to improve the protection of the public (see chapter 8.2), a
new legflet is planned to be digtributed in March 2002.

Additiondly to this pre-information, Tricastin NPP and the corporate level of EDF make a
sgnificant effort to keep the public and the media informed about ongoing activities in the plant and
in EDF. Information on details such as routine releases, events in the plant and performances of the
plant are published. A free telephone system has been set up by Tricastin NPP to answer questions
and to give information to the public. Media coverage is monitored by the organisations in an effort
to be proactive.

Specid dedicated personnd are available on aloca and corporate level that are specidly trained to
work with media representatives. An effort has been taken on a corporate level to set up an
impressive information centre with professona tools to inform the media and in this way the public.
The team consders the efforts taken as good performance of the corporate organisation and a good
tool to support the loca organisation.

During the review it dso was recognised that loca authorities are very eager to inform the public and
to improve information trandfer.
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8.2.

DETAILED EMERGENCY PLANNING AND PREPAREDNESS FINDINGS

EMERGENCY PLANS

8.2 (1) I'ssue: It isnot assured that the plant is quickly informed (e.g. within less than 15 minutes) of

8.3.

an accidental relessein one of the nearby chemical plants.

Tricastin NPP is surrounded by severd chemicd plants with potentidly hazardous materials
and accounts for this by a specia emergency plan. However, the plant does not routingly
identify incoming hazardous chemicas released from these plants. Although, to cope with the
hazards from chemica accidenta releases of the surrounding chemical plants, the plant has
filtersfor the incoming ar and has implemented emergency procedures to be followed by the
daff in case of UF6 and hazardous chemicas endangering the plant. The measuring vehicles
used during accidents are equipped with measurement devices to measure hazardous
chemicals. Additionally, an agreement on information in case of an accident has been signed
with COGEMA. This agreement, however, does not assure that the plant is quickly
informed about an accidenta release. Due to lack of fixed installed detectors for hazardous
chemicasit is not possible for the plant to detect such chemicas routingly.

Not being quickly informed about a release of hazardous materid, could prevent the plant
from implementing emergency countermeasures at the appropriate time to protect individuas
a the plant

Suggestion: The plant should consider further measures to assure that it is quickly informed
about any accidental release in one of the neighboring chemical plants.

EMERGENCY PROCEDURES

8.3 (1) I'ssue: The actions sheets used in the Poste de Commande (PC) do not provide a way to

8.4.

indicate which actions have been performed.

Emergency action sheets, which are used in the Poste de Commandement (as for example
eg. the Locad Management Command Centre (PCD) and the Loca Assessment Emergency
Centre (PCC)) should guide the gtaff to the actions to be performed and should document
that actions were performed. Some of these sheets are used recurrently to ensure proper
actions. The action sheets do not provide away to indicate, which actions have been taken.
In this case an action to be performed might be missed.

Missing an action in the work of a Poste de Commandement in case of an accident may
result in apoor performance to protect the public, the plant personnd or the plant.

Suggestion: Consderation should be given to improve the plant action sheets in a way to
indicate that actions have been performed and when they were performed.

EMERGENCY RESPONSE FACILITIES

8.4 (1) I'ssue: The plant does not provide means to quickly determine the concentration of arborne

radioactivity at Stes where workers gather during emergencies.
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8.5.

For rapidly developing emergency scenarios the concentration of airborne radioactivity may
quickly rise in the plant and at the gathering points for plant workers. Under these conditions
it is necessary to quickly determine the airborne contamination levels so that proper actions
can be taken. Additionaly, higher airborne concentrations may result in the transfer of
arborne materid into the emergency building

Presently, in case of an accident, staff will preferably be sent to the upwind gathering stations
and a measuring vehicle will determine the arborne concentration on dte. There are no
continuous air monitors available a emergency gathering points.

Lack of continuous update of information on the airborne concentration and of protection
from inhaation and contamination may result in reduced protection and increased exposure
of the aff in case of an accident.

Suggestion: The plant should consider ways to provide means to quickly determine the
concentration of airborne radioactivity a stes where workers gather during emergency.

EMERGENCY EQUIPMENT AND RESOURCES

8.5(a) Good Practice: For Accident management measures, specid shielding devices are
necessary to be implemented in a controlled area in the plant. This needs to handle very
heavy concrete block of weights ranging from 5 to 10 tons by aforklift in a very narrow area
to precisely pogtion them as radiation protection shidding. To facilitate the training of saff,
the plant has prepared a specid dedicated out Side area to give the staff the possibility to
train without interfering the operation of the plant and without the hazard of damaging
equipment ingde the plant during training. This area is used up to 12 times a year to get
persons used in setting up the device. Using dedicated training areas for specid training of
accident management materiad will enable the saff to get more practice easily and with less
effort and especidly without endangering the plant. It is consdered a good practice and is
recommended for other plants with smilar accident management provisons.
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DEFINITIONS

DEFINITIONS - OSART MISSION

Recommendation

A recommendation is advice on how improvements in operationa safety can be made in the activity
or program that has been evauated. It is based on proven, good internationa practices and
addresses the root causes rather than the symptoms of the identified concern. It very often illustrates
a proven method of griving for excelence which reaches beyond minimum requirements.
Recommendations are specific, redigtic and designed to result in tangible improvements.

Suggestion

A suggedtion is either an additiona proposa in conjunction with a recommendation or may stand on
its own following a discusson of the pertinent background. It may indirectly contribute to
improvements in operaiond safety but is primarily intended to make a good performance more
effective, to indicate ussful expansons to existing programs or to point out possble superior
dterndives to 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 Practice

A good practice is a proven performance, activity or use of equipment which the team consders to
be markedly superior to that observed e sewhere. It should have broad application to other nuclear
power plants and be worthy of their consderation in the generad drive for excellence.
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