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PREAMBLE

This report presents the results of the IAEA Opernatl Safety Review Team (OSART)
review of Chinon Nuclear Power Plant, France. Itludes recommendations for
improvements affecting operational safety for cdesation by the responsible French
authorities and identifies good practices for cdestion by other nuclear power plants. Each
recommendation, suggestion, and good practiceerstified by a uniqgue number to facilitate
communication and tracking.

This report also includes the results of the IAERSART follow-up visit which took place 24
months later. The purpose of the follow-up visitswto determine the status of all proposals for
improvement, to comment on the appropriateneskseoattions taken and to make judgements
on the degree of progress achieved.

Any use of or reference to this report that may rbade by the competent French
organizations is solely their responsibility.






FOREWORD
by the Director General

The IAEA Operational Safety Review Team (OSART)greanme assists Member States to
enhance safe operation of nuclear power planthoAtih good design, manufacture and
construction are prerequisites, safety also depende ability of operating personnel and
their conscientiousness in discharging their resjtdlities. Through the OSART programme,

the IAEA facilitates the exchange of knowledge amgerience between team members who
are drawn from different Member States, and plams@nnel. It is intended that such advice
and assistance should be used to enhance nucletyr isaall countries that operate nuclear
power plants.

An OSART mission, carried out only at the requdsihe relevant Member State, is directed
towards a review of items essential to operati@adéty. The mission can be tailored to the
particular needs of a plant. A full scope review uldo cover nine operational areas:
management, organization and administration; tmginiand qualification; operations;
maintenance; technical support; operating expegiéeedback; radiation protection; chemistry;
and emergency planning and preparedness. Depenlimglividual needs, the OSART review
can be directed to a few areas of special interestver the full range of review topics.

Essential features of the work of the OSART tearmbexs and their plant counterparts are the
comparison of a plant's operational practices WSt international practices and the joint
search for ways in which operational safety canebbanced. The IAEA Safety Series
documents, including the Safety Standards and thsicBSafety Standards for Radiation
Protection, and the expertise of the OSART team beesnform the bases for the evaluation.
The OSART methods involve not only the examinatbrlocuments and the interviewing of
staff but also reviewing the quality of performanités recognized that different approaches are
available to an operating organization for achiguis safety objectives. Proposals for further
enhancement of operational safety may reflect goadtices observed at other nuclear power
plants.

An important aspect of the OSART review is the tdimation of areas that should be improved
and the formulation of corresponding proposalsdéveloping its view, the OSART team
discusses its findings with the operating orgaiomaand considers additional comments made
by plant counterparts. Implementation of any recemdations or suggestions, after
consideration by the operating organization angtdan to particular conditions, is entirely
discretionary.

An OSART mission is not a regulatory inspectiomé&ermine compliance with national safety
requirements nor is it a substitute for an exhaesissessment of a plant's overall safety status,
a requirement normally placed on the respectivegpgant or utility by the regulatory body.
Each review starts with the expectation that trentpmeets the safety requirements of the
country concerned. An OSART mission attempts neitbheevaluate the overall safety of the
plant nor to rank its safety performance againat tf other plants reviewed. The review
represents a ‘snapshot in time'; at any time #fieercompletion of the mission care must be
exercised when considering the conclusions dramcegprogrammes at nuclear power plants
are constantly evolving and being enhanced. Ta jofigements that were not intended would
be a misinterpretation of this report.

The report that follows presents the conclusionghef OSART review, including good
practices and proposals for enhanced operatiorietysdor 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 |IABperational Safety Review Team
(OSART) of international experts visited Chinon Mac Power Plant from 27 November to
14 December 2007. The purpose of the mission wee/iew operating practices in the areas of
Management organization and administration; Trginiand qualification; Operations;
Maintenance; Technical support; Operating Expedeiadiation protection; Chemistry; and
Emergency planning and preparedness. In additiorexahange of technical experience and
knowledge took place between the experts and phait counterparts on how the common goal
of excellence in operational safety could be furgmrsued. The Follow-up Visit took place
during 7-10 December 2009.

The Chinon OSART mission was the 144th in the @nogne, which began in 1982. The team
was composed of experts from Bulgaria, Czech RepuBungary, Japan, Republic of Korea,
Russia, Slovakia, South Africa and the United Stabgether with the IAEA staff members.
The collective nuclear power experience of the tea® approximately 280 years.

Chinon NPP is part of the EDF Group and Nuclear éto@perations Division. The site has
four 900 MWe PWR units (B plant) in operation, ahcee gas cooled units (A plant) under
decommissioning. A corporate chemical and metattatdaboratory of CEIDRE, the group
INTRA which deals with robots to be used in thergwaf nuclear accident and the corporate
training engineering unit UFPI are located at thens site. The plant operating the four
900 MW units was the scope of the review. It empld270 EDF staff and about
300 contractors work permanently at the plant.

Before visiting the plant, the team studied infotiora provided by the IAEA and the Chinon
plant to familiarize themselves with the plant'simmfaatures and operating performance, staff
organization and responsibilities, and importanbgptmmes and procedures. During the
mission, the team reviewed many of the plant'snarognes and procedures in depth, examined
indicators of the plant's performance, observeckwoprogress, and held in-depth discussions
with plant personnel.

Throughout the review, the exchange of informatietween the OSART experts and plant
personnel was very open, professional and producimphasis was placed on assessing the
effectiveness of operational safety rather thanpkinthe content of programmes. The
conclusions of the OSART team were based on th&'plperformance compared with IAEA
Safety Standards and good international practices.

The following report is produced to summarise thelifgs in the review scope, according to

the OSART Guidelines document. The text reflecly trose areas where the team considers
that either a Recommendation, a Suggestion, anueagement, a Good Practice or a Good
Performance is appropriate. In all other areashefreview scope, where the review did not

reveal further safety conclusions at the time efréaview, no text is included. This is reflected

in the report by the omission of some paragraphbaiswhere no text is required.
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MAIN CONCLUSIONS

The OSART team concluded that the management ohd@dhiNPP are committed to
improving the operational safety and reliabilitytbeir plant. The team found good areas of
performance, including the following:

* The plant is controlling, reducing, and maintainaglow as possible the source term
and consequently radiation doses, liquid and gaseffluent releases and process-
generated waste. There is a strong management ¢orantiin this regard, through
cross-functional committees and through adheremtieet radiochemical and chemical
specifications;

» Use of the boric acid valve lineup display has pedlioperator occupational exposure
due to decreasing the necessity for manual vahezips on the boron and water make
up system;

* Craft Safety Groups contribute to addressing safegues within a particular
profession (craft), based on teamwork;

* The plant has created a programme to reduce séramguman interface. It includes
labeling equipment in the field and the control noas well as electronically
identifying equipment and activities that could-aaduce a risk of plant scrams;

* The practical training presented to employees éndtea of radiation protection and
the different tools and simulation practices used deemed very effective in
simulating work practices and human actions inaidentrolled zone.

A number of proposals for improvements in operatiaafety were offered by the team. The
most significant proposals include the following:

» The plant should revise the established rules turenthat at least one authorized
reactor operator is present ‘at the controls’ (néar control boards and panels) in
main control room at all times during operatiorilad reactor;

* The plant should reinforce current standards farnmal response and introduce a
requirement for logging of unexpected alarms;

* The plant should consider using error preventi@heues more extensively during
manipulations affecting reactivity;

* The plant should consider further efforts to miraenithe number of temporary
modifications and ensure their proper control idaotg their timely resolution;

* The plant should consider enhancing its implemantaand control of modifications
and configuration to ensure that the original fiot, as designed, are not
compromised.

Chinon management expressed a determination tesslthre areas identified for improvement
and indicated a willingness to accept a follow igit ¥n about eighteen months.

FOLLOW -UP MAIN CONCLUSIONS

In summary, Chinon NPP has achieved visible impmoas since the OSART mission in
response to the recommendations and suggestiosit Alvo thirds of the issues have been
resolved, one issue has insufficient progress aedrémainder have reached satisfactory
progress of implementation. The plant also resporndeseveral items of encouragement
which is a commendable approach and ensures maxipamfit from the OSART mission
results.
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The status of plant responses to the most signifipeoposals of the OSART mission is the
following:

The plant has revised its requirement for the preseof at least one control room
operator at all times ‘at the controls’ area of thain control room. Now several
conditions limit the possibility for the operatar $tay at the entrance of the common
room next to the main control room, Even durings tperiod the operator has to
review 7-9 key parameters depending on the operatiode of the reactor at intervals
of about 5 minutes.

The plant has reinforced standards for alarm respamcluding the requirement for
logging unexpected alarms. However during the Wlig visit some deficiencies
were observed in the alarm response in the mairraloroom and the nuclear
auxiliary building control room indicating that tleeis room for further improvements
in this area.

The plant has developed a new reference standangdotivity management which
provides a systematic breakdown of different ereatuction tools to be applied and
the number of staff to be involved in all typesagferations influencing reactivity.
However several tasks are still to be performed2@i0, e.g. incorporating the
practices required by the new reference standdacdsimulator training; analysis of
the experience of application by Operations depamtnand setting up a task force in
line with the decision of the Plant Safety Comnatte

A comprehensive work plan has been set up by that phhich also relies on a
corporate programme to reduce the number of sa@yificant temporary
modifications. The pace of planned elimination lidde modifications is reasonable
and proportional progress has been reached byntleeof the follow-up visit.

The plant has introduced several changes in thdemmntation and control of
modifications and configuration. These changes heeslted in the corporate
modification being now sufficiently embedded inesfirocedures, improvements in
the local modification review process and a changhe site culture with respect to
the “smaller” modifications.

INTRODUCTION AND MAIN CONCLUSIONS



1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION

1.2. MANAGEMENT ACTIVITIES

Annual individual evaluation is set as an indicadimrevaluate management (pilot) process
efficiency. The target for 2007 is to complete 80%these evaluations, but at the end of
October, only 39% were completed and the target valy probably not be met. The

individual evaluation is an important tool for mgees to improve performance when
necessary.

Another indicator is set to evaluate managemenbtjpprocess efficiency defining the
percentage of teams, which had presented the tesmmdss plan for that particular year.
In 2006 it was 94%. The 2007 goal is 90% for timdicator and the reality is 90%. This
means that 2 teams did not present their objectore2007.

These facts could indicate a potential area offéetf/eness of the management system and
the team is encouraging the plant to apply a mdmlenging approach to these areas
important to ensure plant performance improvement.

STEP2010 is the corporate Programme focused to ré@saof the fleet performance
improvement. One of these areas is the human pesftce development programme and the
plant is in the process of implementing that progre. All staff are involved in the
associated training. The plant manager was thegesson who passed that training and he
was also personally involved in the communicatioacpss before the programme started.
The training was practically completed.

This programme requires the implementation of tiWwing tools for human performance
development: pre-job briefing, “stop and think’réb-way communication, peer check, self-
check, and debriefing. With the aim to reinforce tise of these tools in the day-to-day work,
about 2000 work practices observations in the fiedde scheduled in the plant for 2007 and,
in fact 2200 had already been completed. The teansiders this approach as a good
performance at this stage of Programme implememtati

The goal for the human performance developmentrprome according to STEP2010 is
defined in a general way — to improve human peréoroe so that all activities are done
properly the first time-these goals are not quaetif

The human performance issue is the dominant issuesdfe plant operation and its
contribution to the plant performance results cateoignored.

Among the 35 safety related events (ESS in Frebbheaiation — events to be reported to the
regulatory authority) which occurred this year,yoBlhave purely technical causes, the rest of
them have a human factor component. This is a 108ease in comparison with the
year 2006.

The plant recognised the importance of human pedaorce issues and is putting adequate
effort to enhance the human performance prograriime.was evident when the 2008 project
implementation plan, that includes also quantieatjals setting, was discussed. In addition
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to that, the plant has implemented the reactomsenamber reduction programme since 2003
on its own initiative.

The plant provided a satisfactory presentation @cfical implementation of the human
performance programme in the plant and this isidensd as a good performance at this stage
of programme implementation.

The team is encouraging the plant to continue wite implementation of the human
performance programme and to sustain its efforteerfuture years.

1.3. MANAGEMENT OF SAFETY

The plant management system is based on the IS@asth 9001, 14000 and the EFQM
model, with the top plant policy named “Quality aBthvironment Policy”. However it
basically covers all aspects of nuclear power ptgrgration including safety and radiation
protection, and the fact that the nuclear industiynique and that safety is the first priority is
not explicitly stated.

The “Quality and Environment Policy” does not defithe safety culture aspects and no
formal document related to the safety culture hagnbelaborated in the plant. The
management procedure defining policies and desgigafety management systems does not
present explicitly the commitment to build a straadety culture. However, the safety culture
aspects are a standard part of the plant perstra@hg. Activities, strengthening the safety
culture are regularly planned and implemented.

The team encourages the plant to present the maeageommitment to safety as a first
priority and safety culture enhancement in a mamiet way.

The plant created Craft Safety Groups (GSM) in 208fter a period of significant
deterioration in safety performance. The OSART tedoserved four GSM meetings during
its mission. The team considers this practical eanof a self-learning process as a good
practice.

A strong safety culture is comprised of many atti#s that collectively demonstrate the
safety culture of an organization. The overall eigree of the team is utilized to capture,
during the review period, those characteristicstualies and practices that indicate the level
of safety culture at Chinon NPP. The team idertitenumber of facts related to strengths
and weaknesses of safety culture that could ab&stngoing management efforts regarding
safety culture at Chinon NPP.

With respect to observed strengths, the team expezd a very open and cooperative attitude
from both management and staff at the plant. TheARDS mission had been widely
publicized throughout the facility and a posititétade was observed. The staff, at all levels
of the organization, who were involved in the rewiwere knowledgeable regarding the aims
of the review.

A downward trend in radiation doses received bysgenel over the past ten years is a
reflection on the high priority given to dose retioic by plant management. From 1996 to
2006, the plant reduced the average outage coiedbse per unit from around 2400 person-
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millisievert to around 600 person-millisievert. Agr occupational dose during all power
operations, the plant reduced the collective dose faround 1600 person-millisievert in
1997 to a projected 420 person-millisievert in 200f@e plant has shown similar results in
decreasing its impact on the environment by redudis liquid and gaseous radioactive
effluents.

In a number of areas, it was also evident thaketes strong management support given to
the development of innovative techniques and prestiExamples include the establishment
of Craft Safety Groups and the use of radiatiorigmtoon training mockups.

There are other attributes that the team beliegaklde strengthened to improve the overall
safety culture.

A number of handwritten changes to plant labeling arocedures were observed. Further
control in this area is necessary to ensure thdy enitably reviewed and approved
documentation is utilized at all times.

The team also considered that there is an overnaadi, by the plant, on the corporate body
regarding practices and systems. There are martgntes when having such a huge

organization supporting the plant is a distinct aadage. Nevertheless, the team considers
that the plant can improve its own resolution ofdinen term safety issues and take its own

initiative with respect to these without compromgscorporate decisions.

The close-out of work at worksites was not congddo be performed in a timely manner.
Several instances were evident whereby the work n@dbeen properly closed out. The
review also indicated that some ‘temporary’ mogifions had been in place for a number of
years.

1.4. INDUSTRIAL SAFETY PROGRAMME

Based on the 2006 unsatisfactory results, the pieveloped an action plan aimed at
improving performance in the industrial safety ateancluded the commitment to analyse all
industrial safety events which led to working d&yss. The analysis would be completed
within one week (fulfilled for 98% of events up twow) after the event occurred and
communicated, within 24 hours, to the concernenhtea

The cumulative number of industrial safety evemtssing lost working days was 22 in 2007
for both EDF and contractor staff. The dominantseawas tripping.

The number of industrial safety events is highemtlthe industry average and the team
encourages the plant to pay constant attentiomdastrial safety aspects, mainly from the
point of view of human behaviour.

During the plant tour, the OSART team identifiechamg others, 18 facts related to industrial
safety risks. Among this number, 9 were in thegatg related to the problem of not utilising
safe routes for walking or not using standard re@e walking (tripping). A further example
related to elevated potential for electrical shosk was also found.

The team encourages the plant to pay attentioraf® walking route arrangements and to
avoid using unsafe routes. The plant should alsengthen arrangements that eliminate
electric shock risk when temporary electrical aadplis installed.

6
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DETAILED MANAGEMENT, ORGANIZATION AND ADMINISTRATIO N
FINDINGS

1.3. MANAGEMENT OF SAFETY

1.3(a) Good practice:Craft Safety Group (GSM) contribution to addresssadety issues

within a particular profession (craft) based omteark.

Craft Safety Groups are decision-making committestsblished for each specific
profession (craft) in the plant. The aim of GSM ts formulate safety policy
fundamentals, to support safety culture enhancemeatto address issues fed back
from the field using plant, corporate and extermaérating experience and to avoid
addressing events in isolation, event by event, dsuta part of the self learning
process.

The definition and implementation of improvement asiges is a result of the
teamwork inside the craft. When necessary, comraetre involved also.

Some examples of positive outcomes include:

The team attended one GSM while at the plant. At riieeting, field operators
explained that they had identified a deficiencyoasged with improper valve
location within some emergency operating proceduf@perations management
assigned an action to resolve the issue.

At the operations GSM, the cause analysis for atimneak areas of performance was
covered. Input was solicited from operators oncihreective action plan.

One item already resolved from this forum is thengeal of all non-operations
related public address announcements; this hastwatetd to control room serenity.
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2.  TRAINING AND QUALIFICATIONS

2.1. TRAINING POLICY AND ORGANIZATION

Management observations play a key role as a mdthedsess and to be used to improve
training programmes and the performance of trainidgrrently the plant relies solely on
trainee/instructor feedback to assess and impro@draining programme. This feedback is
captured by the contractors (UFPI) in charge dhing and not by the plant staff members
themselves. The management observations on thengaprogrammes are not formalized.
There is no requirement to provide official feedbamn observed training or existing
guidelines on how to perform observations. The aingct feedback that the plant will get on
weaknesses in the training programme is when th@osmee or trainee gives direct feedback
to his supervisor when he is not satisfied with tilaéning received. The plant is encouraged
to add guidance to and formalize the managememrad$on process to help in tracking and
enhancing training programme performance.

The team observed a good performance in termsilkd skanagement, more specifically the
approach employed to the mapping of skills. Thdlsknapping tool is used to develop
strategies and action plans, taking into considmraguccession planning, retirement losses,
unexpected vacancies etc. The plant-produced pgioyvides a clear and pragmatic
description of the requirements, displayed visu@llihe form of a skills chart.

2.2 TRAINING FACILITIES, EQUIPMENT AND MATERIAL

The team found that in one instance a modificati@s performed on the plant and it was
then identified that the corresponding trainingligcshould be updated. There is however no
definite time by which this update should be cortgae Without the proper fidelity between

training tools used and the actual plant therbesiicreased probability of providing negative
training that could influence and lead to an inseeén human performance related plant
events. The plant is encouraged to enforce thdytinpglating of training facilities.

2.3. QUALITY OF THE TRAINING PROGRAMME

The process that deals with competency deficieneilgson the subjectivity of the observer

and his technical knowledge and skill. The documegnbf these decisions is not always

completed in line with management expectations.h@it the guidance to help determine

appropriate corrective actions when a trainee lmasvs weaknesses, the competence of
individuals may not be assured. The plant is eraged to improve the job observation

process by adding guidance to ensure the consiapgiication of establishing actions and

guidance that should be followed when less thamuate competence in an individual is

observed.

On Job Trainers (Shadow Trainers) at the plantrartetrained or authorized to deliver

shadow training. Some of the mentors are recognagdmentors by the plant. The

management expectation is that all mentors shoeldfficially appointed, but it is not the

practice in all departments. Generation Enginee@ngup launched a project (“Mission”) in

2006 to train and qualify all identified mentorsthvithe skills to deliver training to new
8

TRAINING AND QUALIFICATION



trainees. This initiative however is still in itarey stages and has not delivered any qualified
and designated on job trainers. The plant is emgma to continue with the programme of
training tutors.

2.4. TRAINING PROGRAMMES FOR CONTROL ROOM OPERATORSID SHIFT
SUPERVISORS

The operations department uses a plant developgetdate to track all operations employee
competencies. It is known as “Observatoire des Gtenpes” and is a powerful database to
provide a snapshot of tasks that the operator Besrmed, either on plant or on simulator.
The database can be used to develop JIT (Jusime)Tiraining for outages and preparation
for sensitive or important plant manipulations ée svhich operators have recently performed
the tasks required or require training before emgpup these activities. The team sees this as
a good performance.

2.6. TRAINING PROGRAMME FOR MAINTENANCE PERSONNEL

The team observed a good performance in termseofuie of the operational full scope
simulator to train the maintenance staff of I&C aredting departments in the use of
practicing communications, pre-job briefs and resessments in working together with
operations. The aim of this training is to reduwe fisk of potential human errors in safety or
risk significant work, it also helps in the optiration of co-ordination between the crafts.

The team observed a good performance in providiaging opportunities to apprentices
who are trained to work for EDF contractor companiehe practice ensures that contractor
skills are maintained and that the apprentice, amsployed by the contractor company, has
acquired the necessary plant and plant working ousttraining.

2.7. TRAINING PROGRAMMES FOR TECHNICAL PLANT SUPPORPERSONNEL

In the maintenance of the safety engineer’s skhis,plant has gone into partnership with two
other plants. The benefit is the sharing of expeeebetween the 3 different plants, providing
the opportunity to compare practices and experienbis is seen as a good performance by
the team.

2.10. GENERAL EMPLOYEE TRAINING
The practical training presented to employees & dhea of radiation protection and the

different tools and simulation practices used adireg a new dimension to job simulations to
train and test the employees. The team sees thigasd practice.

TRAINING AND QUALIFICATION



DETAILED TRAINING AND QUALIFICATION FINDINGS

2.10 GENERAL EMPLOYEE TRAINING

2.10(a)Good practice:The practical training presented to employeesiénadrea of radiation
protection and the different tools and simulatioagtices used are deemed very
effective in simulating work practices and humatiaas inside a controlled zone; the
continuous reduction in individual dose receivedldde attributed to some extent to
these innovations which include:

— Actual piping, tank and valve mock-ups that canudate leakage and industrial
hazards.

— Portable radiation monitors, placed at a mock-ugkvgtte that can be triggered to
alarm from a small control room. From here traimesponse and actions to
simulated high radiation levels can be monitored.

- Personal radiation monitors at exit of simulatedtomlled area that can be
triggered to alarm and indicate contamination oa llody of the trainee; the
trainee response in decontamination actions candretored.

— The use of “fluoricine” to simulate contaminatidrat can be detected by the use
of UV light, the trainee response and actions eanliserved.

- Remote controlled feature added to the portableatiad monitors and the
personal radiation monitors to allow the instrudtodirectly observe the trainees
in situ when activating these alarms.
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3. OPERATIONS

3.1. ORGANIZATION AND FUNCTIONS

The operations line organization is staffed witrowiedgeable and competent individuals
that comprise a team that is achieving good levefgerformance. Several strategic positions
have been allocated off shift to ensure operatiomslvement in the planning of on-line and

outage activities. Succession planning is well tied and implemented in the operations
department, the plan is forecasted for severakyiaensure staffing of the department is not
jeopardized. The department has a healthy rotgtimgramme for senior positions that

creates a strong learning environment while opesattderface with other departments and
processes. The department is fortunate to haveogegsd with high levels of ownership and

pride; this attribute is evident throughout the attément from the managers through to the
field operators. Several operations working groegst that have instituted performance-
improving changes based on control room and figlerator feedback. The team recognizes
these working groups as an area of good performance

The operations department has a comprehensivassgtsment programme that involves the
shift manager conducting crew level self assesssnthdt feedback to overall operations
department performance as well as providing thes evéh improvement recommendations.
This programme is coupled with a management presanthe field programme that sets
expectations for and monitors line management tmtbe field. The managers provide real
time feedback to individuals as well as consoliddeedback to the entire department. The
information is used for input into the departmenparformance and to recommend any
changes in priorities to catch low-level performaingsues before they become bigger issues.
The team views this as good performance that cprdgdide swift improvements in areas
where performance is not up to standards.

A teleconference is conducted each working dayitt@dtides line management from virtually
every department as well as a member of senior geanent to discuss the priorities as stated
by the shift manager’s. The meeting was conducsey efficiently and clearly communicated
the Shift Managers direction for the prioritiestbé day. The team sees this as an area of
good performance.

The plant has created a technical file databadectirdains the intricacies of current issues
that are being investigated and resolved. The datals accessible to all parties involved in
resolving the issue. The team recognizes thisgamd practice.

There are numerous examples of damaged pipingaitisaland conduits that are indicative
of workers using these as access devices insteadetsing appropriate access devices. The
examples cover the entire spectrum of equipmenudiuy safety related devices. These
behaviors can lead to piping stress that is beybedanalyzed design, potentially causing
damaging fatigue to piping systems as well as ogusiectrical faults due to damaged
conduits. The team encourages the plant to exptdt@lan in place to prevent any further
equipment damage.

11
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3.2. OPERATIONS FACILITIES AND OPERATOR AIDS

The department has taken the fleet lead on implangethe SCRAM risk potential placard
system. The system is recognizable from the fiagldvall as from the tagging office. This
allows the plant staff that interface with sengtequipment to take the needed precaution to
prevent unanticipated SCRAMS. The team considdmsdas a good practice.

There are a variety of informal markings on plamuipment that ranges from secondary test
panels, to temporary test equipment, all the wagaffety related equipment. The plant has a
sound process for temporary labels while permatedrgls are being constructed, however
the staff has no method of creating improvementganel mimic displays. The plant is
developing an operator aid process that is thorcaugth complete with the exception of
identifying the use of operator aids in place & thformal markings on plant control panels.
The team encourages the plant to add a methodhi@nea panel mimics within the process
under development.

3.3. OPERATING RULES AND PROCEDURES

The department has created a single document feratgr reference in the event of non-
equipment related emergency such as:

- Fire

- Flooding

— Personnel emergency and rescue

— Chemical spills and items of environmental impact
— High radiation exposure

— Mischievous Tampering

The document is easily accessible to operatordsander friendly. The team sees this as an
area of good performance.

Several members of the team observed alarm resposisaviors during the evaluation
period. In many cases the outcomes of those olismmgaresulted in recognition of
performance below standards. The team is makireg@mmendation to reinforce standards
associated with alarm response that require operédoreference alarm response sheets for
unexpected alarms. Also, the plant might consideresform of expected alarm demarcation
during testing that would allow operators to quycklentify expected alarms.

3.4. CONDUCT OF OPERATIONS

The team made several observations of control raciivities during the review. Reactivity
management principles implemented by the plant lacking in comparison to IAEA
standards for conduct of operations. The team stgdbat the plant should consider using
error prevention techniques more extensively duniagpipulations affecting reactivity.
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During the team’s visit, several observations waigle in regards to serenity in the Main
Control Rooms. The plant has made progress indhea of performance, however, the
culture at the plant prevents achievement of tleessary level of control room serenity. The
plant has developed a robust set of expectati@isatie not completely being adhered to. The
team suggests that the plant should enforce expmttaregarding serenity in the control

room.

Several observations of control room conduct werdettaken that resulted in comments
regarding the lack of continuous control board ole®on and activities conducted during
shift briefings. The team has made a recommenddtiah management should revise the
established rules to ensure that at least oneareaperator is present at the controls in the
main control room at all times during operationtbé reactor. Also, activities conducted
during shift briefings and turnover should be mathgo keep the control room operators
focused on reactor safety responsibilities.

3.5. WORK AUTHORIZATIONS

The team recognizes that the plant has initiatédrtef directed towards minimizing the
number of temporary modifications, however, the hamnis still high. The team suggests that
the plant should consider further efforts to miraenthe number of temporary modifications
and ensure their proper control including theireiynresolution. Sufficient attention should
be paid to ensure that implementation of temponaoglifications at the plant is made with
the proper control and expiration time of temporadifications.

The plant has designed a method to deliver outafgtysmessages to the organization on a
daily basis that is rich with content centeringartage risk and managing lines of defense
that minimize those risk situations. The team reces this as a good performance.

3.6. FIRE PREVENTION AND PROTECTION PROGRAMME

The plant has implemented significant modificaticis enhance the fire detection and
mitigation systems. The design has made significaptovements to lines of defense in the
event of fire at the plant. The plant is also supgabwell from offsite agencies in the event of
fire. The combination of these two items is consédegood performance.

However during plant tours, reviewers found chaksito a sound fire prevention and
protection programme. A few examples of unapprogedhbustibles were observed along
with occasional breaches in fire barriers such r@authorized openings of fire doors. The
team encourages the plant to close this minor gaeiformance.

CHINON NPP FOLLOW -UP SELF ASSESSMENT:

The OSART findings have helped us to bring abouytrowements in key areas affecting
operational safety.

Indeed, the expected improvements have promptdd tesview our own practices, whether
these have to do with standards governing contrafar environment, the level of formality
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and care required when conducting reactivity-relatgerations, or alternatively, alarm
response practices.

This review has been conducted by our staff of redmbom operators, who are key players
in this improvement process.

They have been a driving force in developing anplé@menting our new and improved set of
standards.

Thanks to the application of these standards, coesbiwith the use of error reduction
techniques, improvements will be sustained throcmimitted and continuous management
presence in the field, the effect of which will tsechange behaviours and work practices for
the better.

STATUS AT OSART FOLLOW -UP VISIT:

All recommendations and suggestions made by theROSt@am have been either resolved or
addressed by the plant with satisfactory progrgsshke time of the follow-up visit. The
general approach applied by the plant was to peeib& response actions in consultation with
the shift staff, the work of whom will be affectbg the new requirements.

Some of the corrective actions require long impletaton times because of their complexity
(e.g. reducing the number of temporary modificatjoor by the feature of the company
culture that adherence to a new requirement caxpected if the staff involved is convinced
about the rationale of the new requirement (e.gtesyatic application of human error
reduction tools to operations influencing reacyivifThese actions with long implementation
time have to be followed by management attentioenture their proper implementation.
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DETAILED OPERATIONS FINDINGS

3.1 ORGANIZATION AND FUNCTIONS

3.1(a) Good Practice:The plant has created a technical file databaae ¢bntains the
intricacies of current issues that are being ingattd and resolved. The database is
accessible to all parties involved in resolving igsie.

The practice proves beneficial for several reasons.
— Important information regarding the issue is nat lduring periods of turnover.

— The information is accessible by all disciplinesdlved in the issue to view a
running tally of issues faced and resolved withitisee

— The documents stay within the database for referencase of repeat problems
with other unit’s equipment, which minimizes the-learning” process.

In the past 4 years, 892 equipment files have lmeeated and are in use today, many of
which have provided rich information to swiftly m®whrough like situations with plant
equipment.

Results of the database include the implementatiofessons learned on similar issues
associated with:

— Air in-leakage to the Boron and water makeup taoksUnits 3 and 4. The
evolution was expedited by implementing lessonsdoin the database from a
similar occurrence on Units 1 and 2.

— Another case used was for an air system leak in@adactor building on Unit 4.
This occurrence was repaired previously on anathér The use of the database
allowed input to the development of schedules, dss®ssments, and trouble
shooting plans to expedite the repairs.

3.2. OPERATIONS FACILITIES AND OPERATOR AIDS

3.2(a) Good Practice: The plant has created a programme to reduce sdramshuman
interface that includes labeling equipment in tieédfand the control room as well as
electronically identifying equipment and activitiget could introduce a risk of plant
scrams. Over 240 items per unit have been idedtitie easy identification.

The plants isolation (tagging system) specificalgrts the operator that a scram risk
is present when conducting isolation activitiese ™ork order that the craftsman
receives clearly identifies the potential for scnask as well.

These activities are clearly identified on the fdadaily schedule through interface
with an operations supervisor that is allocatethéoTEM (on-line work management)
structure.
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All activities that are flagged as a plant scrask are subject to a pre-job brief for the
department involved and operations. Several adsv/ihave “standardized” pre-job

briefing sheets that are available for use by igials that will be performing such

risk significant maintenance.

At the time of the OSART mission, and since thegpam inception in 2005, there

have been no plant scrams due to human interfamwetkr, this was not the case at
the time of the follow-up mission : in particulaa, scram was directly caused by
human interface on April, 302009 on the U1 reactor.

16
OPERATIONS



3.3 OPERATING RULES AND PROCEDURES

3.3(1) Issue:Alarm response behaviors in the Main Control Rceme not consistent with
the plant’s control room monitoring plan and thisrao plant requirement for logging
unexpected alarms.

For operations surveillance procedures that teatma in conjunction with the
equipment being tested, the alarms are documestszhjaired and no issues are noted
in this area. The control room monitoring technicglide for the plant
(D.5170/C12/GTH.07.046) requires all operatorsge the respective alarm response
sheets for unexpected alarms.

However alarm response deficiencies discoveredaduhe evaluation period include:

Operators do not consistently conduct a full sdathe alarm panels when
a single or multiple sets of alarms are receivedohe occurrence, a
maintenance technician alerted the operator thathan alarm needed to
be cleared for the test being conduced on theaeacbtection system on
Unit 4.

Operators do not log all unexpected alarms. In MEZRa red alarm
window 2GGRO13AA has been lit for some time. Theetiof first alarm
was not recorded in the control room log.

Alarms were received in the common area betweertah&ol rooms on
Units 1 and 2 on 2 occasions where alarm resporaeegures were not
referenced.

The maintenance craft conducting surveillancesx@rhain control room
have been diligent in providing the control roonmergiors with the list of
expected alarms. Control room operators do notistamly consult these
lists of expected alarms when expected alarmseaeived.

Auxiliary control room ND248/248 unit 8: yellow am window
“electronic fault in level sensor” related to thelid radioactive waste
treatment system is lit; there is no expectationo® when it became
active. Work request to repair fault was prepane@® May 2006.

Failure to respond properly to alarms could leadniediagnosis of plant conditions that
might require emergency actions.

Recommendation: The plant should reinforce current standards farnal response and
introduce a requirement that requires the loggingnexpected alarms.

IAEA Basis: DS347

5.26 “Unexpected alarms should be...logged.”

5.31 “Whenever an alarm is acknowledged, even whgrected, a scan of all annunciator
panels is conducted to ensure that other alarmsirmeg simultaneously do not go
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unnoticed.”
50-SG-Q13

302. “Good practices in operations should be agplad include...Acknowledging,
analyzing for priority and responding to alarmsdeliminating the causes of alarms;

Plant response/Action

A specific reference standard pertaining to contoim environment and monitoring (ref.
NR 387) has reinforced expectations regarding alasponse in the main control room.

“Alarms must be responded to as soon as they appleay must be analysed using an alarm
response sheet, and any necessary actions mustdre Alarms that have not been identified
prior to a scheduled activity must be recordedeghift log”.

The reference standard was produced by control-roperators, under the supervision of
operations department management. Itis in lirth thie respective EDF policy.

Shift crews have been briefed on the referencedatanby their line management. It is
specifically geared towards operators working ie thain control room and field operators
working in the control room of the nuclear auxyidruilding.

The coaching and guidance provided by managemettieinmplementation of this more
stringent standard has shown that real progress be@sm made. In instances where
deficiencies still persist, these are specificalligressed and resolved through the operations
departments’ deficiency management programme. thtiad to managerial reinforcement
and guidance, alarm response and alarm managesreainr one of the major focuses of
simulator training provided to control-room operato

IAEA Comments:

The requirement for reinforcing alarm responsep@s of a reference standard for control
room serenity and supervision) entered into force30 September 2009, 21 months after
completion of the OSART mission.

The review of entries into the control room loguwiit 1 for the period 1-6 December 2009
confirmed appropriate handling of those alarms Wwhiere logged. Management reviews and
independent reviews address the subject of alaggiig and provide feedback when the
improved expectations are not met, e.g. checkinghlify manager of alarm handling practice
of operators is not sufficiently frequent.

However the following situations were observed,igating that there is room for further
improvements in the alarm response :

— In the main control room of unit 1 the computerraa“lCVFO30EC is
inoperable” relating to the cooling tower fans breeaactive at 10:03 and existed
until 14:44 on 7 December 2009. The alarm was oggeéd by the morning shift
into the control room log or the shift turnover sheThey did not identify as
potential consequence the appearance of the 1CVWAGHarm. The plant
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expectation for a full check of computer alarmswthmavailable equipment is to
do it once after shift takeover by the incomingftsht is not expected to do it
more frequently or to do it for example before shifnover by the outgoing shift.
When the computer alarm “1CVFO30EC is operable” aetsvated at 14:44 and
caused the alarm window 1CVFOO6AA to be lit, thiea &fternoon shift started
the analysis of the phenomena. Later it was redetilat it was caused by a
planned maintenance intervention;

— In the nuclear auxiliary building control room lagik no information related to
alarm windows is registered during the reviewedqoke2-7 December 2009;

— In the auxiliary control room a yellow alarm wind@VES513AA relating to high
level in a tank used as service tank for manipafatvith resins has been lit since
July 2008. The operation of removing the resin fithis tank into drums is done
every two years so the status of the tank as filleds justified. In principle the
appearance of a yellow alarm window requires adiiobe taken, but in this case
no further action is required after initial respenpsven though the alarm remained
lit for 17 months. However this information is natadily available to the
operators. This could be done for example bynigsthis alarm in a log of “long
standing alarms”.

Conclusion: Satisfactory progress to date.
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3.4 CONDUCT OF OPERATIONS

3.4(1) Issue: The plant does not sufficiently use error prevemti®chniques during
manipulations affecting reactivity.

The EDF Nuclear Power Plant Operating Safety Haoklbstates that reactivity

control is the most important safety function totigate the consequences of
operational events. The plant has no specific fidiebuman interface with the reactor
controls that govern all reactivity management teglaactivities. The plant has
developed guidance for some reactivity managenedated activities called sensitive
transients, however, many activities are conduetik the absence of pre-job briefs
and peer checking. Observations during OSART etialuanclude:

— The operations department record of deviationshendontrol room documents
several cases of consequential reactivity occueemecluding a dilution event
that resulted in a change in reactor condition®dtober of 2007 and one instance
of operating the wrong set of control rods in M&p007.

— 8 operational occurrences related to reactivityehascurred as documented in the
Safety Departments Analysis Report between Janofr006 and December
2007. Some examples are highlighted below:

= Reactor Power was noticed to be at 36.38% wheralbimits were
imposed at 35% during post outage testing. The abperwas
observing thermal power instead of neutron power.

= On one occasion, the operator at the controls atiluhe reactor
coolant system beyond the required power band. Petopped at
10% nuclear power when the prescribed stopping tpaias 8%
nuclear power.

The following observations were conducted in acancg with EDF standards, but
not in accordance with IAEA standards.

= On Unit 4 an operator was adjusting control rods &tignment
mismatch and to balance reactor power for an aftarrsurveillance
on power comparisons. The evolution was conductétiowmt the
presence of a peer checker or supervisor.

= Operations to the reactor controls were conducieduding a rod
withdrawal and a boron dilution with no direct snpgion or peer
checking verification. Unit 2 high power physicstieg post outage
was in progress.

— The following are examples of process deficieneiben comparing the plant’s
standards to IAEA standards.
= Pre-job briefs are not required for all reactivibanipulations at the

sensitive transients.

= The plant has stated that no procedure requirererists for peer
checks during reactivity changes other than thaseth® sensitive
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transient list, and no specific requirement existsreactivity changes
during shift turnover.

— The number of evolutions conducted without peerckimg and pre-job briefs
far exceed the number of evolutions conducted widse human performance
tools.

— The operations staff stated this is a recognizemblpm with a corporate
corrective action plan as defined in document P&%d soon to be document
PP62. The corporate corrective action plan doeswditess the requirements for
peer checking and pre-job briefing for all readgivimanagement related
activities.

Without a comprehensive reactivity management paerations outside the specified power
band could continue and could possibly become migreficant than current performance.

Suggestion: The plant should consider using error preventiamrieues more extensively
during manipulations affecting reactivity.

IAEA Basis: DS347.

5.23 “...The supervisor should monitor the reactiahd the plant ...while planned reactivity
changes are carried out.”

5.24 ‘...other operations relating to reactivity stible initiated only after a pre-job briefing
on the expected effects of the change.”

5.25 “...error prevention techniques, such as thp, stonk, act, review (STAR) methodology
and peer checking, should be used during reactivégipulations.”

Plant response/Action:

Further to the suggestion issued by the OSART tdaamn,plant took part in a WANO
reactivity management workshop. Chinon NPP revietnest international practices in order
to assess its own performance and to draw up tegyrdor addressing the suggestion. The
strategy comprises two main strands:

— Defining and implementing expectations pertainiagranipulations affecting reactivity,
including error reduction techniques.

— Adopting a more aggressive approach to reactivignagement by setting up a self-
assessment task force to monitor improvements.

In 2008, the plant defined a specific expectati@ntgning to the judicious use of error
reduction techniques during the performance of equential tasks. The list of
13 consequential task categories includes critivahitoring activities, tests, and changes to
reactor control parameters.

In 2009, with a view to raising this expectationesvhigher, the plant embarked on the
definition of a “reactivity management” referencéarslard, which encompasses key
operations activities pertaining to reactivity qoht This set of standards is currently being
internalized and implemented by shift crews.
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For each activity listed, the standard specifiesciviprerequisite conditions must prevalil,
which mandatory documents must be used, and whiod gractices must be applied.

Generally speaking, these conditions essentiatiyide:

— The readiness and focus of personnel involvedtireeihe preparation, performance,
checking or independent verification phases of @ivigy relating to reactivity, is a
recommended, if not a mandatory prerequisite. Téasliness must be guaranteed by
the presence of two control-room operators in tlagnoontrol room during sensitive
phases of an activity, such as the preparatoryepf@e-job brief with both control-
room operators in order to determine what type ohitering is required while the
activity is being performed), all or some of thefpemance phase, and the checking
phase (peer check).

— Specifying which error reduction techniques shobtd applied in order to avert
human error and reduce operator disruptions duitiegperformance of reactivity-
control tasks. A review of our deficiencies hasvshahat several of them are due to a
failure to use error reduction techniques.

— Strict application of mandatory requirements. Thesguirements are set out in
operating procedures (general operating instrustioperating procedures, etc.), their
purpose being to prepare and guide the control-ropenator during the performance
of reactivity-control tasks.

— Initial classroom training and full-scale stimulatoaining sessions are an effective
means of maintaining skills, especially for actest that are performed on an
occasional basis throughout the year (e.g. actgewiricality).

— Stipulating good practices to be implemented anslistained.

The second strand of the strategy still needs tobgerted into concrete actions.

IAEA Comments:

The reference standard for reactivity managemestprapared by the plant on 9 September
2009 and it entered into force on 1 December 20@%as explained that the long time for the
preparation was required not only by the compleaftyhe subject but also by the decision to
prepare it in consultation with the shift staffettvork of whom will be affected by this new
reference standard. This decision was taken torenswnership and consequently better
adherence.

The standard provides a systematic breakdown terdiit error reduction tools to be applied
and the number of staff to be involved in all typé®perations influencing reactivity. Small

changes of power (20-40 MW electric) are not inellich the list since they are implemented
in automatic control mode without human intervemtio

The following tasks are still to be performed 120
- Incorporating the practices required by the neversrice standard into simulator
training;
- Analysis of the experience of application by Opers department;
Setting up a task force in line with the decisidPtant Safety Committee.

Conclusion: Satisfactory progress to date.
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3.4(2) IssueThe plant has developed a robust set of ControhiRAocess rules that are not
being adhered to consistently.

Main Control Room access rules are not effectiveipforced. There are specific
rules associated with accessing the control roostegoon a large folder outside the
control room. One rule in particular requires parsa to request permission to access
the control area. Several occasions were notedenthes requirement was not adhered
to as well as not reinforced.

The plant has initiated efforts to make the contooim environment more serene. The
operations managers have made rounds to remiraadis that the rules need to be
adhered to. The following observations were comrfem® during the OSART
mission at the plant:

— A maintenance technician was reminded to removédunid hat when he was already
inside the control room.

— 2 Members of the plant staff walked through thetmoom with hard hats on.
— Several personnel entered the control area witheumission on Unit 3-4.

Control Room operators could be distracted fronirtpemary duty of monitoring plant
parameters.

Suggestion:The plant should reinforce the implementation sfréference standards for the
access in order to guarantee serenity in the MaimrGl Room.

IAEA Basis: DS347

6.3 “... Consideration should be given to administeimeasures to minimize unnecessary
distractions for the control room staff. ... Arrangamts should be established to exclude
unnecessary personnel from the control room.”

Plant response/Action:

Rules governing control-room access are set otltarpolicy procedure referenced “NR 387,
Control-room environment and monitoring”.

These rules have been reviewed by a task forceyledntrol-room operators.

Changes made to the rules have been reviewed bysiteavide operations technical
committee and approved by the decision-making ggaidjpoth operations departments (units
1/2 and 3/4).

This cross-departmental involvement in approvahefrules has helped to embed them more
uniformly and effectively, through a standardizegmach to their implementation.

The challenge still lies in the strict applicatioh these rules by all personnel. A specific
coaching plan led by the Operations Departmentsiaé 1/2 and 3/4 has been implemented.
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This plan is based on the following two strategies:

— Improving the way in which rules governing controbm access are communicated,
through:

o Daily messages delivered by shift managers on tbeasion of inter-
departmental telephone conferences and during cwdioh meetings

0 Weekly messages delivered by shift managers on otteasion of site
performance meetings

o Electronic “screen saver” messages

0 Message in the "Chinon Express" newsletter

— Closer managerial monitoring of compliance with tcokhroom access rules, with
managers physically coaching and guiding persoinrnible meeting of expectations.

The updated procedure and related coaching plaeaapw be of adequate scope for
enforcing control-room access rules for non-esakpigrsonnel, as enshrined in the IAEA
reference standard.

While real progress has been made, the regulaforeement of the respective rules has
proven necessary.

IAEA Comments:

The requirement for reinforcing control room accéass part of a reference standard for
control room serenity and supervision) entered fatoe on 30 September 2009.

This requirement includes expected rules of behawio be followed for the three categories
of access to the main control room:

— Regulated access;

— Limited access;

— No access.

The rules to be followed and the cases when eaelgay should be applied are sufficiently
detailed to avoid potential misinterpretation.

Visits to main control rooms confirmed that the ide$ quiet environment is indeed
maintained, rules of access are followed.

Conclusion: Issue resolved.
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3.4(3) Issue:Established plant rules are not rigorous enouglensure that at least one
authorized reactor operator is present at the olsnin the main control room at all
times during operation of the reactor. Schedulest &etivities and other potential
distractions during shift turnover and briefinge aot adequately minimized to keep
the control room operators focused on their reagabety responsibilities.

— Observation of shift turnover of U1&2

— There was an important safety system test condumtesh 1&C group during
the shift debriefing — with only one operator i tlICR of U1. This operator
during the time of debriefing was processing thekwmermits or talking with
the maintenance staff.

— MCR Operator in U2 during the shift debriefing wstanding for 10 minutes
at the door between the MCR and the debriefing tobhere was no other
operator in the MCR U2 during this period. The sarperational practice of
MCR operators was observed during the next day mgrshift debriefing in
U1l.

— During one shift briefing on Units 3 and 4, therera periods when no
operators were present at the controls area ondUnit

— According to the plant's procedures, at least ozector operator is to be
present in the Main Control Room to monitor anddact in times of off-
normal occurrences. However, both control room afoes are allowed to be
at the door of the briefing room located betweenNfain Control Rooms.

Without rigorous control room monitoring plan, ogirs could miss important parameter
changes that could lead to more serious consegsience

Recommendation: The plant should revise the established rules turenthat at least one
authorized reactor operator is present at the alsnitn main control room at all times during
operation of the reactor. Scheduled test activaied other potential distractions during shift
turnover and briefings should be minimized to kdéeg control room operators focused on
their reactor safety responsibilities.

IAEA Basis: DS347

3.7. Irrespective of the reactor type and orgaimpat structure...at least one authorized
reactor operator should be present at the conimoisain control room at all times during
operation of the reactor.

4.2 Scheduled activities and other potential disitvpas should be managed to reduce
simultaneous activities and to avoid overloading tontrol room operators to keep them
focused on their responsibilities for ensuring safe

4.3 The management should ensure that distractmttse shift personnel are minimized to
enable the crew to remain alert to any changetaimt ponditions.
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Plant response /Action:

In response to the recommendation issued by theRIS8am, the plant has revised its rules
in order to ensure that one control-room opera@résent at the controls.

During the start-of-shift brief, one of each unitigo control-room operators is allowed to
stand at the control-room boundary, subject tcstatus of the unit.

Policy procedure no. 387, rev. no. 2, now stipwdbe following requirement:
One control-room operator must be present at theals.

This operator may stand between the doors leaditggthe unit common room providing
that:

— No sensitive transients are in progress,

— No evolutions are taking place on the unit (loactéase or load reduction, changes
within the pressure/temperature range, water teas;sétc.),

— Unit status does not require the implementatiodiiadctive PP54,

— Control-room monitoring is not being disrupted hysance alarms, and that all other
alarms have been acknowledged and responded to,

— No controls are in manual mode,

— The crew considers that things are under contrdl that problems are unlikely to
occur,
— He is only stationed at the common room entranca fonited period of time.

If an alarm comes in during the start-of-shift briemust be immediately responded to by the
control-room operator stationed at the control-rdmundary.

The reference standard was produced by control-roperators, under the supervision of
operations department management. It incorporhtesédt of EDF reference standards. Shift
crews have been briefed on implementation of tretaedards by their line management.
Progress has been observed.

Furthermore, the extensive joint effort made by stadf of control-room operators together
with the power-cycle project team, aimed at impngvihe scheduling and achieving a more
balanced work load of operations surveillance {d&ts been effective in reducing the amount
of activities taking place in the control-room dwgithe weekday morning and afternoon
shifts. These scheduling improvements have helpedtar reduce the number of
simultaneously performed activities and thus awidessive control-room operator burden.

In addition, we are currently making efforts to re&se the control-room operator staffing
level through the addition of a third control-roaperator, who is specifically assigned to
control-room monitoring, for instance where certaperating transients make it difficult to
effectively control operator burden.
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These measures have enabled us to better satisiyemance needs while maintaining an
adequate level of plant monitoring in the main cointoom.

Finally, the maintenance departments are awareeofh¢ed to minimize their demands during
shift turnovers and briefs. There is compliancthie area.

IAEA Comments:

The requirement for the presence of at least omeraloroom operator at all times ‘at the
controls’ area of the main control room (as partaofeference standard for control room
serenity and supervision) entered into force os8ptember 2009.

The plant explained that the “limited time” mentohin the new reference standard for
which the operator can be stationed at the entrahd¢ke common room next to the main
control room is understood as the duration of thefing after shift turnover which lasts no
longer than 20 minutes. Even during this periodaperator has to review 7-9 key parameters
depending on the operation mode of the reactartatvals of about 5 minutes. This periodic
review is performed by leaving the entrance of cbemmon room and performing a 'walk
down’ of measurement devices or viewing a compwereen summarising these key
parameters.

It was explained that the long preparation of tthange was needed as adherence to a new
requirement can be expected if the staff involgecbnvinced about the rationale of the new
requirement.

Conclusion: Issue resolved.
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3.5 WORK AUTHORIZATIONS

3.5(1) Issue:The number of temporary modifications is not mizied and the proper
control and the timely resolution of temporary nimditions is not always ensured.

It is recognized that the plant has initiated éffadirected towards minimizing the
number of temporary modifications, but the numlsestill high. Several cases were
found where the implementation of temporary modiimns at the plant shows
insufficient attention to the proper control angbieation time.

— The number of temporary modifications at the pliantelatively high — for
example for Units 3 and 4 — the number of DMP (gaf@gnificant)
temporary modifications is 57 and the number of Nfidn safety significant)
is 105.

— During walk down of the Unit 3 turbine building, ihe Rx protection system
(I&C) room, 6 temporary modification tags were fourb of them were
issued on 25/10/96 at the same time (N 8RI 1844 )asuother one was issued
on 15/07/2003(N 8RI 50375).

- In the U4 MCR a label for temporary modificationated with a deficiency
of the SG level measuring device with expiratiorted80.09.2009 was
observed. It was explained that this is relatedaigporate policy of changing
such devices and this activity has been plannetifbyears outage”.

— The plant does not apply a system for control teuem that operators are
familiarized with the temporary modifications amdnporary procedures.

Without taking appropriate measures for keepingniln@ber of temporary modifications and
their expiration time as low as possible, as welassuring that all operators are properly and
timely acquainted with the actual condition of thiant the opportunity to prevent event
precursors could be missed.

Suggestion: The plant should consider further efforts to mizienthe number of temporary
modifications and ensure their proper control idaotg their timely resolution.

IAEA Basis:
NS-R-2

7.6. Temporary modifications ...shall be clearly itfeed at the point of application and any
relevant control position. Operating personnel Ishalclearly informed of these temporary
modifications and of their consequences for theratpmn of the plant, under all operating
conditions.

NS-G-2.3

6.3 The number of temporary modifications shouldkieet to a minimum. A time limit
should be specified for their removal or conversigo permanent modifications.
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DS347

5.41 Control room operators should maintain angtof the temporary modifications that
have been made. The listing should identify eachlifieation by its number and should
include copies of the description of the modifioatmade and of its reviews and approvals.

Plant response /Action:

Further to the suggestion issued by the OSART tehenplant has embarked on an action
plan to work down the number of longstanding terappmodifications. This initiative has
also been incorporated into the plant’s operatisagtty action plan.

A staff member has been designated to take thenehe capacity of:

— Operational coordinator for temporary modificatigslaced within the scope of
Chinon’s operational safety action plan for yea@&0He periodically reports to
the plant’s safety technical committee on the pesgrof these actions.

— Chinon’s temporary modification representativetfoe corporate action plan.

In July 2008, the updated list showed a total & tetnporary modifications in place for more
than one year. 32 temporary modifications haveesineen removed, bringing the current
total to 111.

44 of these will be removed by the end of 2009 3@anore will be removed in 2010, 13 of
which will be removed during the unit-4 ten-yeatage.

22 temporary modifications still have no defineddirame or planned final resolution. This
aspect is still under review with the involvemehtorporate level in some instances.

The corporate reference standard (directive nois’dye to be updated (to revision no. 2). It
will include the MTI category of temporary modificans and will readopt the original
definition for the temporary modification proce€sce this directive is fully deployed, some
DMP-type modifications will then be able to be ssdified as MTI-type modifications. The
guestion of their removal will still need to be aelsked, either through the application of our
reference standards, or by performing a local apa@te permanent modification, or
alternatively, by returning to initial configuratio

The work-down plan is under control and is reviewadan annual basis by the plant’s safety
technical committee.

The list of currently-installed DMP and MTI-typentporary modifications is electronically
managed, enabling each and every staff membeeto ail current modifications or to select
all those installed on a specific plant system.

The risk assessment performed when installing a RMPRITI is used to identify the risks
and countermeasures associated with the temporadjfioation. Depending on how the
temporary modification affects the plant, the assent determines whether documents need
to be updated in order for operations to be claaftyrmed.
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IAEA Comments:

A comprehensive work plan has been set up by taet pihich also relies on a corporate
programme to reduce the number of safety signifitamporary modifications (DMP). All
DMPs are categorised into five groups:

1. to be transferred into permanent modifications pyagramme at corporate level;

2. to be eliminated by plant level (local) permanewtifications;

3. to be eliminated by maintenance action;

4. to be transformed into non safety significant terappmodifications (MTI);

5. no solution found yet, therefore there is no fixieadline for elimination.

The pace of planned elimination of DMPs is reastenabd proportional progress has been
reached by the time of the follow-up visit.

At the same time over 20 new DMPs have been gestesaiice December 2007, therefore it
could be useful to set a long term target value tfe acceptable number of DMPs in
existence.

Conclusion: Satisfactory progress to date.
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4. MAINTENANCE
4.1. ORGANIZATION AND FUNCTIONS

The plant has administrative controls in place og lequipment defects in the work
management system (Sygma). Important equipmentidefand deviations are referenced in
Sygma but not tagged on the equipment.

Interface with operations could be more effectivetigh the use of defect tags on equipment
and not by only referencing important defects igr8g. The tagging of all equipment defects
is not always performed.

Minor equipment and structure deficiencies are tified on the equipment and tagged, but
not referenced with a work management tool. Withiagging all deficiencies observed during
plant operations, managers’ walkdowns might ndubg effective.

The team considered that the defects are not yeagparent to operations personnel who
conduct plant rounds and observations and theréfiereeam issued a suggestion in this area.

The team recognized a good practice in the areaoofractor's management where a
distinction is made between the role of contraststipervisors and other persons whose role
is to process deficiencies observed in the fields Ensures that the maintenance department
staff is not placed under pressure for dealing vaibinrective actions at the contractor’s
management level. In addition, the plant is malkangig effort to support the contractor’s
gualification.

4.2. MAINTENANCE FACILITIES AND EQUIPMENT

The store for large mechanical maintenance toatsvery good condition. The tools are well
maintained and updated documentation for the eqemproan be found in the store. Before
being returned to the store, the equipment is dukdly the store manager on the worksite.
Maintaining this excellent condition is a good lsagr safe maintenance work and for
avoiding delays on the outage schedule. The teamratognizes it as a good performance.

Non-compliant spare parts are stored separatedy restricted access area to prevent them
from being used. The team also recognizes thisga®d performance.

4.6. MATERIAL CONDITIONS

During walkdowns the team observed that the mateoadition of some items of safety

related equipment, and of equipment which couldeham impact on safety, was not in
optimal condition. However, the plant is implemegta comprehensive long-term project to
obtain an exemplary material condition throughdw fplant. The team encourages the
enhancement of the material condition project hyeediting the current project related to the
improvement of material condition of safety relatmliipment and equipment which could
impact on safety.

The team recognized a concern with respect to #uennal condition area because the plant
has no action plan for the elimination of seepafyjgroundwater into the fuel building of
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Units 1 and 2. The plant has been aware of theageeproblem since 1990. In 2000, a five
year initial inspection programme was set up to ilooand assess the phenomena. The plant
repaired some places of leakage between 2001-2Bfe this problem is not only
experienced by Chinon NPP, the plant has senteblts of the analysis of the inspection
programme to the corporate engineering organizatibrEDF, asking for expertise and
elaboration of a long-term technical solution. Tteam suggests that the plant should
consider finalizing an action plan with appropriateadlines for the elimination of the
seepage of groundwater into the fuel buildingsrofsul and 2. In some plants such problems
are avoided by the permanent operation of a netwbdroundwater wells around the main
industrial building.

4.7. WORK CONTROL

Before preparing and installing a maintenance tearmgomodification, a risk analysis is
carried out. This determines if it is a safety tedatemporary modification or a modification
without safety impact. The installation is carrmat in accordance with Sygma work orders.
The installation is controlled with special softeand through labels placed on the assigned
storage area. This ensures a safe installatioraaredfective control. This was recognized as
a good performance by the team.

4.9.0UTAGE MANAGEMENT

The team recognized a good practice in the areautdge organization and control. An
effective risk management process is used for tepagpation of outages and in the scheduling
of outages. This document sets out the variousatipaal safety risks likely to be encountered
at various stages of the schedule; the specifiditions for carrying out activities, enhanced by
lessons learned in previous years, can thus belfoun

For the management of worksite logistics, the pleses a programme called EPSILON. This
programme assures awareness of the logistics equatpmnstalled, in particular the scaffolding

and allows a better identification of risk signéfit structures. A real time overview of logistical

activities progress results in more efficient suion and relieves the workload of EDF

supervisors. The link between the outage schedott tae EPSILON schedule is the

maintenance activity with the date and the timee Pphant has strong modular planning of
outages which incorporates long-term aspects.oltiges a detailed description of targets for
each of the main planning stages. The planningdst@édor the cycle is drawn up with the

crafts and takes the type of outage into accountage preliminary schedules are drawn up
10 years in advance. In addition, there is a dootimich specifies, craft by craft and outage
by outage, the main activities scheduled for the hé years.

CHINON NPP FOLLOW -UP SELF ASSESSMENT:

In 2008, Chinon NPP drew up its “Maintenance Pitdjedich sets out the guiding principles
aimed at:
— enhancing maintenance’s contributory role towargsrational safety, industrial
safety, environment, availability and plant lifaension questions,
— reinforcing the partnership between the playersgaining benefits from the size of
the EDF nuclear fleet,
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— reducing interfaces and improving collaboratiorttensite,
— enhancing the role of crafts as key players foioperance.

The suggestions and encouragements issued dugm@3SART mission fed Chinon NPP self-
assessment and led to improvements in the conditimhthe monitoring of equipment. The
identification of good performances increased ChidPP awareness with regards to
sustainability of strengths.

Following the discussions during the OSART aboet tikmber of work requests and rework
items, the site is implementing an action planddrass rework issues. Emphasis is placed on
the professionalism of work supervisors, suppobga network created in 2009. Partnership
agreements with our main suppliers, in the areagiality or industrial safety, are also aimed at
a common improvement of the quality of maintenaadevities.

The importance of plant condition, in terms of sand plant life extension, is also reinforced
by the implementation of the housekeeping improverpeogramme (OEEI). This year’s self-
assessment showed an improvement in plant and iahatendition, while revealing some

difficulties in maintaining an excellent standard.

Management presence in the field, encouraged b 8A&RT team, has enhanced the quality of
work activities and improved equipment condition.

The coordination role of the in-cycle and outaggeuts has been reinforced by the creation of
common teams to work on cross-functional techngsales, the appointment of rapid-response
teams, adherence to modular planning of outagethanginforcement of long-term scheduling
of work.

STATUS AT OSART FOLLOW UP VISIT:

The Chinon NPP has put much effort to respond ¢0QBART team’s suggestion and to set
up a consistent tagging practice. The plant imtlathe housekeeping improvement program
OEEI which, among several areas, also incorporded leakage management program
performed in the plant. The good practices gainathd further development and applying
leakage management practices helped the plantféotigkly tackle the deficiency tagging
issue. Keeping a standardized approach to theesmnbfi the work management tool and the
tags attached to equipment deficiencies assist9ldr@ operations and managers in their
walkdowns to overview the current state of the pougint. The team determined that the issue
has been resolved.

The OSART team suggestion regarding the plant'sativeesponse to ground water seepage
has been approached systematically by Chinon NR#®n l£ollection of experiences and
evaluation of actions done in the past to cope thi¢hissue, the plant has developed a detailed
action plan and started implementing it. The plag also made use of the experience of other
members of the EDF fleet facing the same probleegaRling each location an appropriate and
proven solution has been identified and scheduld@tie plan. Some part of the work has been
carried out, but the major part of the plan rem&inbe implemented in the next two years. A
post-work effectiveness review of the completedoast is foreseen by means of visual
inspections, however, until the time of the OSARIow-up, that effectiveness could not be
determined, since the ground water level has l@gnThe team determined that its suggestion
has been resolved.
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DETAILED MAINTENANCE FINDINGS

4.1 ORGANIZATION AND FUNCTIONS

4.1(1) IssueTagging of all defective equipment and structusasat consistently performed.

The plant has administrative controls in placeogpthe equipment defects in the work
management tool Sygma, however it is found that:

— Important equipment defects and deviations are reréed in the work
management tool Sygma, but not tagged on the eguipm

— Minor equipment and structure deficiencies areftified on place and tagged, but
not tracked with a work management tool.

Examples are:

— 2GRE 010VV, oil leak, not tagged, entered in Syd#aune 2007

— 2AGRO0O01PO, multiple oil leaks, not tagged, entared Sygma 23 February
2007

— 2GREO016VV, oil leak, not tagged, not in Sygma
— Coupling between main generator and HP turbine ait B, oil leak under
coupling, not tagged, not in Sygma

Without tagging all deficiencies observed, planémgions and managers walkdowns can not
be fully effective.

Suggestion: The plant should consider improving their equiptnéafect management by
installing defect tags on defective equipment atrdctures to make observations more
effective.

IAEA Basis:
DS347

5.50. Deficiencies in equipment should be cleaibniified to make them readily apparent to
operations personnel who conduct plant rounds drsgrgations. A system of tagging for
deficiencies and/or cautions should be implemetdadark problems with equipment.

Plant response/Action:

Chinon NPP is implementing a long-term plan in ortte obtain high standards of plant
condition throughout the site; this project is edllOEEI. This program is aimed at several
technical areas, including leak management. Leakagement is therefore covered by a
specific initiative, performed by the Mechanicaldaetment.

Following a cross-functional review throughout thepartments, the site chose to implement
a system which specifies the responsibilities ef staff who detect, monitor or repair leaks.
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This set-up was tested in 2008, and rolled out@892to cover every visible equipment
deviation. It is described in the implementatioogadure “Addressing defective plant and
material conditions”, referenced D.5170/NA.022. Amyrker who identifies a visible
equipment defect must make the area safe (leakeegocleaning, any necessary barriers)
and input his observation via a Sygma work requé&ske craft responsible for the equipment
performs an expert appraisal and, if the repamoisperformed within the following week, the
craft tags the equipment with the work request nermb

All communication related to this set-up takes pladthin the OEEI group that represents all
site departments, and is coordinated by the OEHjepr manager. Department
representatives are in charge of cascading OEkdig®lwithin their department, and have to
ensure that requirements are being complied with.

The use of tags to identify visible equipment defeémproves equipment monitoring and the
efficiency of field operator rounds, and ensurdeds are addressed by the appropriate craft.

IAEA Comments:

The Chinon NPP initiated the 2007-2011 housekeepmyovement program OEEI which,
among several areas, also incorporated the leakag@agement program performed in the
plant. By the extension of good practices gainetth \eakage management to other areas the
OEEI effectively tackled the deficiency tagginguss The team performed a random check
and concluded that tagging is systematically peréat. The tagged equipment deficiencies
are introduced to the Sygma work management tool.

Tags are placed on such visible deficiencies wheeexpected existence duration of which
exceeds one week. Tagging practice is periodicdigcked during the different walk downs.
In effect all plant condition-related deficienciesth an impact on nuclear and industrial
safety, availability, environment or radiation mctiion are documented in the Sygma system.
In addition, other condition-related deficiencieshwno impact on these areas are also tagged
and entered into a different (housekeeping) databas

Conclusion: Issue resolved.
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4.1(a) Good practice:Contractors management.

Distinction is drawn between contractor oversightl gorocessing of deficiencies.
Support is provided in terms of contractors quedifion.

Distinction drawn between contractor oversight primtessing of deficiencies:

The contractor supervisor applies the oversighgammme produced during the
work planning phase. He performs field observationsarious areas (nuclear
safety and quality assurance, work practices antk woality, worker skills,
industrial safety, environmental protection, codtrananagement, compliance
with labour regulations, etc.)

In the event of a serious deficiency, the contrasigpervisor is required to
suspend the job and alert management, who will thiem measures to rectify the
deficiency.

The contractor relations team and department mamageprocess the complaint:
— meeting with management of the company respon&ibléne deficiency,

— contractual penalties if applicable,

— reminder of EDF requirements pertaining to thedeaoit,

— statement of what is required to rectify the situat

— approval of action plan produced by the contractor,

— feedback to corporate level (UTO),

— definition of reinforced supervisory actions to applied by the contractor
supervisor,

— status of contractor’s action plan tracked thropghodic exchanges,

— Chinon safety/quality department or UTO asked witauork performance.

This system is an effective means of "protectirfyg tontractor supervisor by helping to
maintain the legitimacy of his position.

— Support provided in terms of contractor qualifioati

— Chinon NPP contributes actively to the qualificatiof new contractor
companies. Every year, 5 to 10 new contractor comegaare qualified by
Chinon for working on EDF plants. The contractotatiens team also
supports contractor companies by providing thenh witidance on how to
draw up skills assessment documents and helpimg tbencorporate OE into
their reference base, in close cooperation with Uih@ EDF entity in charge
of qualification. If the need arises, the plantalde to provide guidance and
support when it comes to professional enhancememinig of workers
(OMEXOM for containment penetration tests, PNS tbe cleaning of
conventional cooling/conventional sampling heathexgers).
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4.6 MATERIAL CONDITIONS

4.6(1) Issue:There is no action plan with appropriate deadlifoesliminating the seepage
of groundwater into the fuel building of unit 1 akd

The plant is aware of the seepage problem sinc®.1992000 a five year initial

inspection programme was set up to monitor andsasee phenomena. Periodic
inspection No. 1 was performed in 2004-2005. Tlantptepaired some places of
leakage during 2001-2005. Since this problem iseegpced not only by Chinon
NPP, the plant has sent the results of analysith@finspection programme to the
corporate engineering organization of EDF askingefpertise and elaboration of a
long-term technical solution.

- In 2001-2002 the seal between the containmentihgilaind the fuel building
was repaired by installing a flexible membrane ejection of water resistant
resin into the adjacent walls, however the resjaciion did not have a long
lasting effect and the water again entered thelanspace below —8,5 m level
between the containment building and the fuel lngdf unit 2. At present
there is about 60 cm of water in this space;

— On the wall and floor of BK building of unit 1 aritithere are several places
where ground water seepage takes place;

— Seepage can be observed around the wall of congainbuilding of unit 2 at
-8,5 m;

— In the room housing pump 1 EAS 002 PO there is agpegrom the floor,
therefore the repainting of a part of the floor hade suspended, pending a
solution to the seepage problem.

- At the moment there is no action plan and deadlimeeliminate the
groundwater seepage into the fuel building.

Without eliminating the groundwater seepage in®ftkel building, some surfaces cannot be
covered with paint suitable for decontamination amadase of contamination there will be
additional radiation dose that otherwise could haeen avoided. While the seepage is
present, the volume of liquid effluent will be ieased.

Suggestion:The plant should consider establishing an actlan with appropriate deadlines
for eliminating the seepage of groundwater intoftiet building of unit 1 and 2.

IAEA Basis:
NS-G-2.6.

2.1. The maintenance programme for a nuclear pgtast should cover all preventive and
remedial measures, that are necessary to ...mitdggeadation of a functioning SSC or to
restore to an acceptable level the performancesifyd functions of a failed SSC.
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INSAG-15

3.5. Minimizing existing latent shortcomings in g practices or plant conditions is ...
vital in avoiding more serious events.

Plant response/Action:

Following the findings made during the December2Q®ART, Chinon NPP asked the EDF
corporate engineering group (CIPN), to set up dlwmaplan aimed at reducing water seepage
into the fuel buildings.

Following an expert appraisal of defects observedhe site and a benchmarking exercise
with other nuclear plants displaying the same typesues (in particular Gravelines NPP),
the corporate engineering group set up a detadédraplan in a study report “Pre-project —
seepage into fuel buildings at Chinon”, referenE&sEGC080798.

The complete repair solution will have three phases
— block incoming water seepage and guarantee watditngss and fire
resistance of openings between the fuel building) essential service water
tunnel (SEC) of Unit 2:
»= block incoming water seepage of water-stop sealgct water-
reactive resin,
= weather-strip the seals,
= weather-strip the openings;
— expert appraisal of defects after works;
— repair seal between reactor building and fuel lgan all 4 units;
* inject resins into leak zones,
» install a new mechanical leak-tight waterstop.

The progress of repair activities for water seepagkescribed in the table below:

Action Status

Definition of action plan Closed out on2April 2009

Treatment of water-stop seals and openings inkfuiédling

t
and essential service water system (SEC) in unit 2 Closed out on 12March 2009

Expert appraisal of seal and opening deviatiorfaeh Planned for November /
building and essential service water system (SE@pit 2 December 2009

Proposal by corporate
engineering group

Contract notification Planned for th& half of 2010

Planned for the™ half of 2009

Repair seal between reactor
building & fuel building on
all 4 units; Start of work on units 2 & 4 Summer 2010

Start of work on units 1 & B Summer 2011

Follow-up of action plan established by corporatgireeering group (CIPN) enhances
understanding of deadlines and repair procedurgssioetration problems in the fuel
building.
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IAEA comments:

A detailed action plan has been prepared and igybeiplemented related to the groundwater
seepage problem in Chinon NPP. The plan addreksgsroblem in a systematic manner at
each location. The actions include:

block incoming water seepage and guarantee wafieingss and fire barriers
between the fuel building and essential servicematnnel of Unit 2;

expert appraisal of defects after works;
repair the seal between reactor building and fuétiimg on all 4 units;

install a new mechanical waterstop to protect da.s

The plant implemented the measure regarding seelpeiyeeen the fuel building and the
special service tunnel in March 2009. Its resutincd be assessed, because the groundwater
level has been low since that time. At the othealmn between the containment and the fuel
building the plan schedules the work for the sunamar2010 (unit 2 and 4) and of 2011
(units 1 and 3). Upon work completion (and at aetwhen the ground water table is high),
the plant will check for efficiency of the repaiawisual inspections.

Conclusion: Issue resolved.
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OUTAGE MANAGEMENT

4.9(a) Good practice:Integrated outage risk significant activities sle.

Effective risk management in the preparation anthénschedules of outages:

- In the area of operational safety, the outage itiesv schedule presents
operational limits and conditions (OLC) classifiegtype, in chronological order,
on the shutdown unit and the twin unit. The schedslthus an accurate and
“dynamic” snapshot of all current or imminent exerilso, the operational safety
schedule is enhanced by the operational safety askedule. This document sets
out the various operational safety risks likelyo® encountered at various stages
of the schedule; the specific conditions for cargybut activities, enhanced by
lessons learned in previous years, can thus bealfoun

— With a view to reducing errors related to the Coap® Alert Code (CNA),
activities which could trigger the CNA are given anspecific schedule. This
shows the status of CNA inhibition signals or att which will trigger a CNA,
over time.

* There is a reactor building gas or iodine risk sicihe. This schedule draws
the reactor building coordinator’s attention to sBwe risk-related
operations in this area. This document is usedhkyarea supervisor in
charge of the reactor building to draw up his cowtion plan.

* The outage activities schedule displays also adatbeof radiography
surveys. All gamma surveys are scheduled and thene overall schedule
for these surveys. This document is used by tha smpervisor and the
current reactor building coordinator to give infaton on and to monitor
ongoing or scheduled surveys. It is used by theuBeProject Manager in
charge of identifying interfaces between gammaog@iphy surveys and
other maintenance or operations activities. Theiogadphy survey
schedule is also a very effective means of progidinformation to
relevant NPP personnel.

- Finally there is a schedule for risks of interropti of the service
compressed air distribution system. This showsdilvities which could
interrupt the reactor building working air suppliyis used by the reactor
building coordinator and maintenance crafts whadeviies require non
autonomous breathing equipment.

These different schedules are discussed dailgknsignificant activity meetings.
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5. TECHNICAL SUPPORT
5.2. SURVEILLANCE PROGRAMME

A plant specific probabilistic Safety Analysis (PSAas been developed and PSA
applications have been developed and implementétD&t headquarters to optimize plant
operation including surveillance testing and thedifcation of the safety related SSCs. The
plant safety engineer is designated to handle P@Ais role is limited to the coordination

between the plant and the corporate. ThereforedifASA is not utilized in the safety analysis
for scheduling of activities such as surveillanesting modification, etc. at the plant level.
The team encourages the plant to consider theatioin of the living PSA, calculating on-

time plant risk quantitatively, to help in the dg@on making process.

A pocket-size information leaflet containing the shpenalising transients in view of plant
life is provided to operators. This booklet is useéhtegrate transient precautions into outage
activity planning and reduce the number of penadidransients, thereby providing for plant
life extension. The team considers this as a gestbpnance.

5.3. PLANT MODIFICATION SYSTEM

The plant modification procedures sufficiently cuatee that all controlled documents are
adequately revised. However, the team discovereahesanodifications not properly
implemented and controlled to achieve the origifuaiction. The plant does not have a
configuration management system identifying docueerdesign requirements and thereby
ensuring that design is properly implemented amadtpthanges are controlled throughout the
life of the plant. The team made a suggestionimdtea.

5.4. REACTOR CORE MANAGEMENT (REACTOR ENGINEERING)

The plant has developed and used a unique comghaiieinase software for fuel management.
This software is used for complete fuel managemexitensive core process parameters,
extended fuel cycle, fuel movements and criticatitgnitoring. The plant can carry out the
trend analyses efficiently to monitor that coreraien parameters are within the safety range
and the necessary data are archived correctiviltdam considers this as a good practice.

5.5. HANDLING OF FUEL AND CORE COMPONENTS

The plant is preparing its foreign material contpybogramme according to the newly
developed corporate guideline. The plant will ldurlsis programme in January 2008. This
programme includes many activities including bebawiprinciples in the fuel building such
as tidiness in some important areas, no hard Haweal in the spent fuel pool area, etc.
Nevertheless during the OSART mission, some coscsuth as dirty refuelling machine
basement, vinyl tape abuse, improper compartmegyiikg and an opened lamp cover, were
disclosed. The team encourages the plant to ablegtrogramme as early as possible and to
consider the modification of the lighting systenthe vicinity of the spent fuel pools.

The plant has set up a rigorous organization ferntanagement of all representative factors
related to fuel integrity. The plant monitors imgamt parameters relating to core
management by running an appropriate software dagryThe plant has achieved good
performance for an extensive period of time. Tlaeneonsiders this as a good performance.
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CHINON NPP FOLLOW -UP SELF ASSESSMENT:

Chinon NPP has continued to work on the Technicgdp8rt improvements implemented
during the preparation for OSART mission, aimedrdtancing nuclear safety.

The OSART mission enabled a reinforcement of thmas implemented in several fields of
Technical Support, and more specifically:

— strengthening the modification process throughctieation of a new organization
which has led to an improvement in the identificatand analysis of proposed
plant modifications (for local and corporate machfions).

— where necessary, formal requests are submittdeetodrporate engineering unit in
order to justify new modifications suggested by plant.

— Furthermore, the following encouragements were edsduring the OSART
mission:

— to develop the daily use of probabilistic safetalgses. The use of probabilistic
safety analyses on French reactors is regulatdesbgntial Safety Rule no. 2002-
01, approved by the French safety authority. Thetgaf French reactors is based
on deterministic rules. The probabilistic safetylgses are a way to compliment
standard deterministic analyses thanks to a spenifestigation method. Specific
probabilistic safety analyses can be requestechbyptant operator for specific
situations encountered during plant operation.

— to further enhance the foreign material exclusimgpm. The plant has continued
to roll actions set in place as part of its FMEgveonme.

STATUS AT OSART FOLLOW -VISIT:

The plant addressed the issue of modificationirgjdb plant configuration from two aspects
i.e. corporate and site specific modifications. was considered that the corporate
modification process was not sufficiently embedutesite procedures.

More ownership is now given to the departments tfe@ responsibility and control of
modifications.

Weekly information meetings to discuss current rficgiions, and any difficulties
encountered, are now held between the modificdgad department, operations and craft
maintenance. It is planned for 2010 that problemsountered will also be reviewed during
this meeting.

An onsite engineer is now responsible for the mevamd progress of modifications and to
provide feedback to corporate on these modification

The Technical Operating Review Committee, meetingaamonthly basis and made up of
deputy department managers, is now responsibliaéoapproval of modifications.
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The above has resulted in more in-depth reviewsrotller” modifications, responsibility at
department level, improvements in the local modifimn review process and a change in the
site culture with respect to the “smaller” moditicas.

This issue is considered as resolved.
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DETAILED TECHNICAL SUPPORT FINDINGS

5.3 PLANT MODIFICATION SYSTEM

5.3(1) Issue: Some modifications relating to plant configuraticare not properly
implemented and controlled to achieve the originattion.

The plant modification process guarantees suffityjethat all controlled documents
are adequately revised and the configuration Keptsame as related documents and
SSCs. However, some modifications were found ndaetgroperly implemented and
controlled as follows.

— Hermetic doors 1 JSK 103 QE and 1 JSK 104 QE hawenaiderable air flow
passing through their seal on the side of the himpese doors were subject to a
fire resistance upgrading modification in 2006 ad pf the modification package
EMEGC97044 /| PNXX1188 for the fire doors of thelfheilding of the 900 MW
French units. The modification related to the sgepind the latching mechanism.
The modification package does not have a requiretoeest the sealing function
after the completion of the modification. Such $eby checking the pressure
difference between the rooms isolated by thesesdar performed in a regular
schedule once every four years, on last occasiouily 2005. Since the
modification in 2006 there was no deficiency repided and no maintenance
performed on these doors. Therefore there is norasse since then that these
doors perform the sealing function as required.

— A protection plate on the valve rotating shaft (B4 in containment spray
system (EAS, unit 3) has been in place since ab®85 during the construction
period. This installation could affect the operatiaf this valve during a seismic
event.

- MIP 21 GAMMA detectors 1IMRPOO1ED and 1MRPOO5ED foontrol of
radiation level of the filters 1RCV0O3F1 and 1RCVO04¥e installed without
following proper modification procedure.

Without properly implemented and controlled modifions the plant safety may not be
maintained at all time, as designed, throughoutith®f the plant.

Suggestion The plant should consider enhancing its impleawgon and control of
modifications relating to plant configuration toseine that the original functions, as designed,
are not compromised.

IAEA Basis:
NS-G-2.3

4.18. Madifications relating to plant configuratishould conform to the provisions set forth
in the safety requirements for design NS-R-2, &edassociated Safety Guides. In particular,
the capability of performing all safety functiortsal not be degraded.
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NS-G-2.6

5.31. All safety related SSCs which were changenhftheir normal states should be returned
to normal operational states. Their configuratioowdd be verified by authorized personnel
in accordance with prescribed procedures beforeybiem is returned to operation.

Plant response/Action:

The suggestion made by the OSART team has corr@abthe actions implemented by the
plant with a view to improving the control of plambdifications and use of new equipment.

These improvements include the following changes:

— changes in the interface between the Nuclear Eagmg Division (DIN) and the
Nuclear Operations Division (DPN).

— changes in French legislation with the implementatf the main decree of the law
concerning “Transparency and safety in the nugtehrstry”: “Regulatory procedures
regarding nuclear installations”

The findings made during the OSART mission havenldaken into account and the phase to
ascertain whether they are justified is nearly cetegl:

— concerning the deficiency identified in the sealfogction of doors 1 JSK 103 QE
and 1 JSK 104 QE, a leak test has been perfornted.ldak test will be performed
on all similar doors of the four units.

— the temporary installation of MIP 21 gamma detecteef. IMRPOO1ED and
1MRPOO5SED for radioactivity control on filters 1ROSFI and 1RCVO4FI is
currently going through the justification process.

— the protection plate on the valve rotating shaft4{@B) in containment spray system
(EAS, unit 3), in place since about 1985 during ¢bastruction period, is currently
going through the justification process which waentioned during the OSART
mission.

Since the OSART mission, the plant has reinfor¢ediganisation in order to improve the
identification and analysis of modifications thrbwug

— designating a modification representative withishedepartment so as to control
equipment changes. Deputy department managerscipaté in the technical
operating review committee (CTE) responsible fa #ipproval of modifications.
These representatives are the best-suited to fger@iv modifications proposed
by the craft.

— formally requiring a modification package for eafuipment modification.

— implementing new requirements related to the pedpar of modification
packages, by revising the format used for the mtasen and analysis of the
suggested equipment modification.
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— presenting every corporate modification before theydeployed at plant level, in
order to clearly identify operational and maintec&rresponsibilities and to
perform impact analyses before their implementation

— having the technical operating review committeefgrar a systematic review of
plant modifications which are not coordinated atpooate level before their
approval.

— assessing the potential impact of every modificatom the plant before it is
approved. For local modifications, if the requisggproval items are not at hand, a
justification document must be requested from tbeparate engineering unit
before the technical operating review committeetete its decision.

IAEA comments:

The plant addressed this issue from two aspectsadrporate and site specific modifications
as two of the facts related to corporate modifarati and one fact related to a local or site
specific modification. It was considered that dwporate modification process was not
sufficiently embedded in site procedures.

More ownership is now given to the departments tfa@ responsibility and control of
modifications although the Maintenance departmargsnot yet fully and routinely involved
in post-modification testing.

Weekly information meetings to discuss current ricgiions, and any difficulties
encountered, are now held between the modificdgad department, operations and craft
maintenance. It is planned for 2010 that problemsountered will also be reviewed during
this meeting.

An onsite engineer is now responsible for the mevamd progress of modifications and to
provide feedback to corporate on these modificatioBxamples were given with respect to
corporate feedback by the plant.

The Technical Operating Review Committee, meetingaamonthly basis and made up of
deputy department managers, is now responsibliaéoapproval of modifications.

The above has resulted in more in-depth reviewsroller” modifications, responsibility at
department level, improvements in the local modifimn review process and a change in the
site culture with respect to the “smaller” moditicas.

Conclusion: Issue resolved.
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5.4 REACTOR CORE MANAGEMENT (REACTOR ENGINEERING)

5.4(a) Good Practice: The plant has developed and used a unique integcat@puter data
base used by many departments for fuel manageifigistdata base is used for:

— Complete fuel management

— Management of extensive core process parametets aspellet-clad mechanical
interface, fuel integrity, in-core measurements, et

— Management of extended fuel cycle

— Fuel movements and criticality monitoring with foast capability

— Update of ex-core detectors

— Control rod drop time trending for proactive dearsio replace guide tube
— Parameter setting for nuclear instrumentation

The plant can predict, in advance, potential demiatof the core parameters from the safety
range and archive the necessary data.

In view of its advantages and efficiency since 2@08RI this data base will be deployed on the
whole French fleet under the name SILLAGE.

a7
TECHNICAL SUPPORT



6. OPERATING EXPERIENCE FEEDBACK

6.6. CORRECTIVE ACTIONS

The implementation status of corrective actiongrased with a tracking system; however,
some corrective actions have not been fully corepldty the deadlines set by corporate and
new deadlines have not been systematically setofAE5 November 2007, 26 corrective
actions recommended by corporate had not beenifufjemented (i.e. carried out, checked,
and approved) although the deadlines of the acti@auk passed. The team encourages the
plant to improve the process of the implementasi@atus of corrective actions.

6.8. DATABASE AND TRENDING OF OPERATING EXPERIENCE

The plant developed a database that focuses onsiggkficant activities (called “REX-
ADR?”). This database enables plant personnel tilyescess important operating experience
data and the risk assessment results of risk gignif activities. It is used effectively by shift
crews, maintenance, and outage shift managersetatifigl the risks of their activities in
advance. The team considered this as a good penfmen

6.9. ASSESSMENT AND INDICATORS OF OPERATING EXPERIEE

The self-assessment of the operating experienceegsois conducted every two years to
identify any areas for improvement; however, itsloet address all the steps of the operating
experience programme. The self-assessment in Fgb2086 did not evaluate the overall
effectiveness of corrective actions. Performandéecators related to the operating experience
programme are reported monthly; however, they are used efficiently to track and
systematically trend the effectiveness of the dpeyaexperience programme. The team
suggested that the plant consider improving it$-asdessment and routine monitoring
regarding the effectiveness of the operating eepes programme.

CHINON NPP FOLLOW -UP SELF ASSESSMENT:

The suggestions and encouragements issued by tARDE&am in the area of operating
experience have proved useful in helping the flamprove its OE system.

The plant has started conducting annual effectsemeviews of its OE programme, which
are critiqued and approved by the technical opggatview committee. The purpose of these
reviews is to identify aspects of the OE process$ tbquire improvement, and to initiate the
corresponding improvement actions.

An external assessment of our OE programme by DE Huclear Operations Division
(DPN) has corroborated the plant’s improvemenissigontribution to corporate OE.

The plant has also introduced a programme desigoeithprove the process by which
deficiencies are identified and resolved, by stadidang and simplifying deficiency reporting
tools and corrective action tracking methods.

Furthermore, in response to the OSART encouragerttenplant has stepped up its process
for incorporating actions demanded by the corpoesigineering structure, by appointing a
dedicated engineer to oversee and coordinate timugaelevant specialist areas.

OPERATING EXPERIENCE FEEDBACK
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STATUS AT OSART FOLLOW UP VISIT:

The plant addressed both aspects of this issuseifeassessment and trending.

With respect to self-assessment, the plant novwoped an operating experience effectiveness
review in conjunction with the site Technical Revi€ommittee review and the corporate

review. Three main areas of investigation werediieome of the plant effectiveness review
undertaken during the period from January 2008utmeJ2009. These included the site’s

operating experience organizational structure,wap external Operating Experience(OE)

and the site’s contribution to the corporate OpegaExperience Programme (OEP). The
corporate review of Chinon’s OEP determined thatid made a positive contribution to the

corporate OE process as well as timeliness in ket’p response to corporate requests. It
also determined that improvements could be madk wEspect to the general quality of

significant event reports and also the timelinesgporting such events.

Considering the trending aspect, a database femihs created in July 2009, specifically for
performance indicators and there is trending takilage. This is updated on a monthly basis
and circulated to all members of the OE networkit@ feedback on their performance and,
if necessary, for improvement in their performance.

The plant has gone beyond the issue originallyedaend has ambitious plans for future OE
activities. This issue is considered as resolved.

OPERATING EXPERIENCE FEEDBACK
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DETAILED OPERATING EXPERIENCE FEEDBACK FINDINGS

6.9 ASSESSMENT AND INDICATORS OF OPERATING EXPERIER

6.9(1) Issue: The self-assessment and routine monitoring of tffecteveness of the
operating experience programme is not sufficientémtify areas for improvement of
the programme or any deterioration in the perforreasf the programme.

The self-assessment of the operating experiena@gsds conducted every two years.
However, the self-assessment conducted in FebA0®§ did not address all the steps
of the operating experience process. For example:

— The reporting status of low level events or neassmevents was not

mentioned in the self-assessment although trendinthese events is
conducted on a six monthly basis and reported ® plant safety
technical committee.

The overall effectiveness of corrective actions wast evaluated in the
self-assessment - it was independently performeadnh department
responsible for the corrective actions, without artggrated approach.

Performance indicators related to the operatingee&pce programme are reported
monthly. However, they are not used efficientlyttack the effectiveness of the
operating experience programme. Examples include:

— The performance indicators are compared with thaualn goals;

however, these indicators are not always trendedrebVer, these
indicators are not systematically trended by thpadenent responsible
for the indicators.

Some indicators that show the effectiveness ofoferating experience
programme, such as the number of low level everds@nor events, are
not considered in the plant performance report.

Without effective self-assessment and monitoringhaf operating experience programme,
opportunities for continuous improvement of the greanme could be missed and the
potential of recurrence of events would not be mined.

Suggestion Consideration should be given to improving seessment and routine
monitoring regarding the effectiveness of the ofiiegaexperience programme to ensure that
any weakness in the programme can be readily fk=hti

IAEA Basis:
NS-G-2.11

8.1. “A periodic review should be undertaken ofstiges of the process for the feedback of
operational experience to ensure that all of gsneints are performed effectively.”

OPERATING EXPERIENCE FEEDBACK
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Plant Response/Action:

Further to the suggestion issued by the OSART té&zmnmon NPP has introduced an annual
effectiveness review of its OE programme. This eewviis critiqued and approved by the

plant’s technical operating review committee. Tégew includes long-term trending of OE

performance indicators. This annual review is irditdn to the annual safety review

conducted by the plant, as well as the externasassent conducted by the EDF Nuclear
Operations Division.

The results of the OE process are tracked by mefansnthly indicators and are discussed
within the engineering network. They essentiallgu® on the plant’s contribution to the
corporate OE programme.

These new measures have helped the plant to igangés for improvement regarding its OE
process, such as the collating of events in théhiBalatabase. The plant has also set up a
common database for improving the effectivenesth@fOE programme and the pooling of
external events.

The plant has also embarked on an initiative todsiedize and simplify the reporting of
deficiencies and tracking of corrective actionsisThitiative will enable the plant to improve
its deficiency management process, firstly in temwhsletection capacity and secondly in
terms of its ability to process actions.

Starting in 2009, the NPP is introducing a new pssebased management system in which
operating experience has been granted the stamgudif/-fledged sub-process. OE will thus
undergo annual sub-process reviews that are swahiiie plant’s technical operating review
committee for appraisal.

This new initiative will be deployed in line witha@rporate OE improvement project due to
be rolled out across the EDF nuclear fleet as @D20

IAEA comments:
The plant addressed both aspects of this issuseifeassessment and trending.

With respect to self-assessment, the plant novwoped an operating experience effectiveness
review in conjunction with the site Technical Revi€ommittee review and the corporate
review. Three main areas of investigation werediieome of the plant effectiveness review
undertaken during the period from January 2008utmeJ2009. These included the site’s
operating experience organizational structure,wap external Operating Experience (OE)
and the site’s contribution to the corporate OpegaExperience Programme (OEP). The
corporate review of Chinon’s OEP determined thati made a positive contribution to the
corporate OE process as well as timeliness in ket’p response to corporate requests. It
also determined that improvements could be madk wEspect to the general quality of
significant event reports and also the timelingsseporting such events. The plant stated
that the overall effectiveness review has allowedaaified overview of the status of the
process to be undertaken.

Considering the trending aspect, a database femths created in July 2009, specifically for
performance indicators and there is trending takilage. This is updated on a monthly basis
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and circulated to all members of the OE networkit@ feedback on their performance and,
if necessary, for improvement in their performance.

It should also be mentioned that the plant hasfectieeporting system and this is well used
e.g. there are over 2500 low level event colleateB008 and this has been attributed to an
increased level of ‘Managers in the field'.

The plant has gone beyond the issue originallyedaend has ambitious plans for future OE
activities.

Conclusion: Issue resolved.
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7. RADIATION PROTECTION

7.2 RADIATION WORK CONTROL

During the most recent Unit 2 refueling outage, ket incorporated conservative radiation
protection techniques to minimize personnel contamnon, both internal and external
sources. As a result, there were only two suchantsts during the outage, neither of which
exceeded the threshold for assigning a dose coesegqu(500 microsieverts). During
refueling outages on the other units, such consigevéechniques had not been employed,
and, the plant experienced more internal and extgrersonnel contamination events. As for
Unit 2, none of those contamination events excedtledthreshold for assigning a dose
consequence. The team encourages the plant tqporede conservative radiation protection
techniques to minimize personnel contamination &vém all four units during refueling
outages, as well as for work performed during nbpeaods of operation.

7.3. CONTROL OF OCCUPATIONAL EXPOSURE

The team has, in the area of control of occupatierposure, found that the plant’s use of an
automatic display of the boron and water make ugtesy manual valve alignment has
reduced operator exposure by approximately 5 neillexts per year across all four units. The
team, therefore, identified the use of the autoendisplay of the boron and water make up
system manual valve alignment as a good practice.

The team considers that the plant’s developmentusedof the “Savoir Voir” (See How to
See) software programme is an example of good imeaiace. This teaching tool is used to
increase awareness of industrial safety and radigtiotection standards.

During plant tours, the team observed plant staterea room in which elevated radiation
levels were expected (greater than 100 microsieyt hour), in order to conduct surveys in
preparation for work activities later in the wedlke room was not an area of routine entry.
Although the initial entry into the room includduetuse of a telescoping radiation detector, a
hand held detector was used for the remainder efstirvey. Although the collective and
individual doses for persons on the radiation wmekmit for the survey were within the pre-
job estimates, there was an opportunity to furthmenimize their exposure by using the
telescoping radiation detector for accessible apé#ise room. As the plant continues to make
significant progress in its goal to reduce occupsti exposures, the team encourages the
plant to expand the use of available radiation qutidn equipment, when appropriate, to
support those goals.

7.5. RADIOACTIVE WASTE MANAGEMENT AND DISCHARGES

The team has, in the area of radioactive waste geamant and discharges, found that the
plant’'s oversight and control over the transpastatof radioactive materials and wastes,
including the use of the Final Control Building hasen an effective means of continuing
improvement in the transportation of radioactivetarials and waste. The team, therefore,
identified the oversight and control over the tprsation of radioactive materials and wastes,
including the use of the Final Control Building,aagood practice.

RADIATION PROTECTION
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7.3.

DETAILED RADIATION PROTECTION FINDINGS

CONTROL OF OCCUPATIONAL EXPOSURE

7.3(a) Good practice: Use of the boric acid valve lineup display hasucedl operator

7.5.

occupational exposure due to performing manualesiiheup operations on the boron
and water make up system.

Previously, the plant experienced numerous operaltiosafety significant events
concerning boron and water make up system valwifirerrors, which resulted in a
loss of functionality of the system. Each valveelip configuration of this system
required field operators to check and manipulater &0 separate manual valves
located in numerous areas of the plant, some Wetlaged ambient radiation levels. A
field operator proposed the idea of using a dynaiisplay to check valve lineups on
this system.

The online monitoring system does not actuate iddal valves, but displays the

position of each valve in the system relative tecHjc lineup configurations. In this

way, the field operator only needs to manipulagewalves required to be repositioned
for the lineup and does not need to check the iposdf the remaining valves in the
system. The display, in addition to valve positimlications, provides positive

indication of main voltage supply, voltage supmyetach channel, voltage supply to
valve position sensors, and sensor faults.

As a result of installing the valve lineup displayeach of the four units, the plant has
reduced the exposures of operators by a totalmillsieverts each year. The display
system is unique to the plant.

RADIOACTIVE WASTE MANAGEMENT AND DISCHARGES

7.5(a) Good Practice:The oversight and control over the transportatiénramlioactive

materials and wastes, including the constructiod ase of the BUC “Batiment
Ultime Contrdle” (Final Control Building), has sificantly reduced the number of
reported transportation-related events and provate@ffective means of continuing
improvement.

As a result of numerous transportation-related &svesported to the French regulator,
EDF was banned from making certain shipments oibeative waste in 1998. The
plant appointed an advisor for transportation tsuee compliance with regulatory
requirements. Follow up actions included placing ttransport of radioactive
materials and waste under a Quality Assurance anogre, and organizing a
specialized transportation section that is respbd@gor all organisational, scheduling,
administrative, and regulatory aspects regardirg tifansportation of radioactive
materials, excluding spent nuclear fuel.

In calendar year 2007, the plant completed construcof the BUC, a building
specifically designed and used for activities peitg to the transportation of

radioactive materials and waste. The building isigoed with a truck reception plant
RADIATION PROTECTION
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protected from the elements, a crane for transigrgontainers to the container
monitoring station, which includes container dryieguipment (to facilitate surveys
for removable contamination) and enables full syrvaverage of all six sides of the
container, and new equipment to facilitate radimalsurveys. In the past, surveys of
vehicles transporting radioactive wastes and natervere performed outside,
without protection from the elements. Furthermotegnsport containers were
surveyed on the transport trailer, which limitedess to the top of the container and a
large majority of the bottom surface of the corgain

As a result, the plant’s focused oversight of tpamtation activities and the use of the
BUC has been an effective means of continuing imgmmeent in the transportation of
radioactive materials and waste. This is demoretray a significant reduction in the
number of reported transportation-related eventsddition, this has helped the plant
cope with the processing of approximately 1000 rsleipts of radioactive materials
and waste each year, including wastes from thdiated Materials Laboratory (AMI),
and the decommissioning of Chinon Units A2 and A3s oversight programme and
the BUC facility are unique to the plant.

RADIATION PROTECTION
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8. CHEMISTRY

8.1. ORGANIZATION AND FUNCTIONS

The team identified as good performance that ttegnial interface in the Chemistry group is
well organized. Good coordination is establishetiveen the chemists and other groups.
Established communication tools are used to keegrdipns informed of chemistry

specifications

8.2. CHEMISTRY CONTROL IN PLANT SYSTEMS

The team encourages the plant to follow the reconaiaigons of IAEA (DS 388 (Part 4) and
TECDOC 489) which stipulate that all chemical pagtarns should be divided into control
and diagnostic parameters. Technical specification€hemistry and Radiochemistry in the
plant do not include such a division.

The team identified, as a good practice, that thinotinree cross-functional committees (As
Low As Reasonably Achievable / Effluents and Wa&3tenmittee / Waste Reduction Group)
and through adherence to the radiochemical and ichéspecifications, the plant is capable
of controlling, reducing and maintaining as low raasonably achievable the source term
(dose), liquid and gaseous effluent releases (vejuactivity, quantity of chemicals) and

process-generated waste.

The team encourages the plant to modify the minaoep in the control room of the
Demineralised water plant which does not matchaitteal installed equipment (it does not
show the mixed bed filters).

The Lithium concentration for Lithium-Boron coordiion is measured manually with an
atomic absorption spectrometer. Boron concentratiomeasured on-line. If the lithium
concentration is lower than the optimal pH(T), dumee of added lithium solution is
calculated by a software programme. If the lithinomcentration is higher than the optimal
pH(T), the calculation (time of treatment on ther iexchange filters) is made with a
calculator. The team encourages the plant to us&ase for this calculation.

On some occasions, the lithium concentration isidatthe optimal range. Lithium is injected
by batch every time a laboratory analysis of thienary circuit sample shows a deviation
from the optimal area. Operations Dept and cheyniste not immediately aware that the
lithium concentration (pH value) is too low or tbhagh (although for rather short periods of
time). The team encourages the plant to enhancertefiin optimizing the lithium
management of the primary circuit.

The plant has currently a concern with SG clogdbigckage of water flow).

The deposits have common characteristics:
— construction from bottom part of water pass quattefrea.

— on the tube as well as in the quatrefoil area, atroentripetal progression.
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This phenomenon affects other units in the EDR fleenditioned with low pH morpholine.
In this context EDF/CEIDRE are investigating othgpes of conditioning such as
ethanolamine. The decision has been made to elieminahe long term the copper alloys in
order to enable the increase of pH (CEIDRE/EDF iopin Deposits consist mostly of iron
and copper compounds. However, according to them@ia¢ Specifications, the plant
determines the concentration of iron and coppe®@ blowdown water only twice a year.
The team encourages the plant to conduct the nexasuts of iron and copper concentration
more often than twice a year.

8.3. CHEMICAL SURVEILLANCE PROGRAMME

The team identified, as a good performance, anicgijgn of Laboratory Information and
Management System (MERLIN) for trend tracking, emihg, recording, documenting and
archiving the results of analyses and quality acimtreasurements.

8.5. LABORATORIES, EQUIPMENT AND INSTRUMENTS

The team found examples where laboratory equipnvastnot properly calibrated or was not
properly functioning. The team suggested to impriheequality control Programme applied
in the Chemistry department to ensure the corradibration and check of laboratory
measuring equipment.

The team encourages the plant to enhance effoiiteproving housekeeping because some
problems concerning equipment storage and lighviege found in some laboratories.

The team encourages the plant to enhance efforisnjmoving industrial safety in the
chemistry department because some problems of damgyehemical leakages and leaking
valves were found.

8.6. QUALITY CONTROL OF OPERATIONAL CHEMICALS AND OHER
SUBSTANCES

The team found examples when a procedure to cocierhicals and consumables was not
followed. The team suggested that the plant shioytolove thecontrol process to ensure that
proper labeling and shelf life control of chemicalgl consumables are adequate.

CHINON NPP FOLLOW -UP SELF ASSESSMENT:

The improvements brought about in the chemistrg &wether to the OSART review cover a
number of aspects.

To begin with, the close involvement of operativeshe OSART preparatory phase was
instrumental in helping to tighten up procedureeadhce and reinforce rules governing the
labelling of on-line analyzers, instruments andolalbory chemicals. During the preparatory
phase, a great deal of effort went into improvialgdratory housekeeping standards, which
have since been sustained.
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After the OSART mission, we addressed the corredipgn suggestions and more
specifically, those pertaining to the labelling lshzardous substances on the site. The
importance of proper labelling practices has fidtethrough to the maintenance crafts, and
this realization has brought about marked improves nuclear safety.

We have also made efforts to address encouragent@mesexample is the development of a
small-scale software application designed to catedl ion-exchange resin pass time (for
lithium removal), by monitoring — in accordance hvé corporate requirement — iron and
copper in the secondary circuit on a weekly basssead of twice a year as we were doing
previously, and by optimizing lithium hydroxide dog activities in conjunction with
operations personnel, in order to obtain optimalvpHies.

Plant chemistry fundamentals defined prior to tf®ABT mission have now been thoroughly
assimilated by plant personnel. In addition, a-asffessment has been conducted in order to
ensure their continued implementation.

STATUS AT OSART FOLLOW UP VISIT:

With respect to the suggestion on calibration adrolstry instruments, all instruments have
now been calibrated according to the corporatébilon programme requirements. The
calibration procedures are updated on a regulafragdent basis from operating experience
in this area. The plant programme, MERLIN, refteitte current calibration status of all the
necessary instruments. This issue is consideregsab/ed.

The plant evaluated the suggestion on labelling @eigrmined that the majority of facts
related to the issue of labelling related to chesicn use outside of the Chemistry
department. For those internal to the departméhgre is an effort to ensure that the
necessary labelling systems are embedded in thié Isya management walkabouts,
reinforcement of expectations and staffing changes.

With respect to labelling of chemicals in other aéments and the various maintenance
departments in particular, a task group was setoudetermine the labelling needs and
information required by the users. A new set bkla were produced for use outside of the
chemistry department. These were in trial openatos about six months and the feedback
received on their use was positive. The oil st@eper or the maintenance staff, who issue
chemicals, mark the chemicals according to itscidfes determined from manufacturers
supply information.

A self-assessment of the labelling was undertake®eiptember 2009 and the results indicate
that there was still room for improvement althoubkre was overall satisfaction with the
progress made so far. It was considered thatltire pad made satisfactory progress to date
on this issue.
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8.2

DETAILED CHEMISTRY FINDINGS

CHEMISTRY CONTROL IN PLANT SYSTEMS

8.2 (a) Good PracticeThrough three cross-functional committees - As LAsvReasonably

Achievable / Effluents and Waste Committee / Wateluction Group and through
adherence to the radiochemical and chemical spatidns, with strong management
commitment, the plant is capable of controllingjueing, and maintaining as low as
possible the source term (dose), liquid and gaseffluent releases (volume, activity,
guantity of chemicals) and process-generated waste.

Over the years since 1990, the plant has progedgsimnplemented a specific
organisation structure which, in 2001, gave risethe creation of three cross-
functional committees to which Operations, Chemjsiaste, Radiation Protection,
among others, make their contribution.

These three committees make it possible to coatrdiminimise the source term and
its effect on the dose rate and releases into th@osment, whilst controlling the
production of process solid waste. To do so, withencommittees:

the origin of the dose rate, effluents and wastéasely monitored
leakages are timely identified and eliminated

objectives are defined, followed and reprioritisegecessary

an action plan is implemented and its efficiencspneasured

regular reporting to Plant Management takes place

Plant results demonstrate:

Extremely low levels of activity in the primary cuit (oxygenation peaks, etc...)
Actions to improve the source term: replacemembdfclusters, pump bearings

In terms of liquid waste, released activity hastowmally diminished over the last
10 years to reach very low asymptotic conditions

The volume of process waste is controlled
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8.5 LABORATORY MEASURING EQUIPMENT STATUS AND CALIRATION

8.5(1) Issue:The chemistry quality programme does not alwayumensn a satisfactory
manner that calibrations are effective in maintagnthe accuracy of the analytical
results.

Although the plant has developed a good chemistnyesllance programme to
monitor the effectiveness of chemistry control larp systems, the team found the
following:

— BAN Laboratory Unit B3 and B4 (same for BAN Labamat Unit B1 and B2):
Calibration of devices for measuring chloride anbliofide: Reference
concentrations for calibration curve are 100 and Bb. Actual measured values
approximately 30- 40 ppb, expected value 50 ppist-0b calibration range (limit
value is 150 ppb).

— Portable conductivity meter (0 OLA 174 MG) was uskird measure H-
conductivity of SG blowdown water (Unit B2, SG A)rihg failure of main on-
line H- conductivity meter (from 23.11.07 to 04Q2). The only information
about maintenance of this portable conductivity eneih MERLIN system
indicates, that the device was put in operation 1dm07.2002. There is no
additional information about calibration/checksthbis device since 11.07.2002.
There is also no labelling about calibration/ clseck this device.

— PHM 240 devices are used for measuring chloridéhénprimary circuit. These
devices use sensitive electrodes type XS200 (memwé: RADIOMETER).
According to the manufacturer’s manual, the thrésminimal limit) of chloride
concentration is 35.5 ppb. It means that a conagaltr lower than 35.5 ppb could
not be measured with such a device. Input valueMERLIN system (for
example for Unit B1 since January 2007 till nowpwhthat the concentration of
chloride is always equal to 30 ppb. Measured camagon should be registered
as “< 35.5 ppb” or “below sensitivity threshold”.

— SIT Laboratory Unit B2: Manual pH-meter (N 237) (il feed water) — air is
present in the KCI-tube, connected to the referazleetrode (prevents correct
measurements to be made).

Without rigorous control of equipment calibrationdaverification, the accuracy and
validity of analytical results and, consequentlye tchemistry of the plant could be
adversely affected.

Suggestion:The plant should consider improving the qualitptcol programme applied
in chemistry’s department to ensure the corredbiion and control check of laboratory
measuring equipment.

Basis:50- C/SG-Q13..

“403. Chemistry and radiochemistry work normallynsist of: ... evaluating chemistry
data to identify control problems and analyticabes, and to correct them/ controlling of
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laboratory conditions, practices, equipment andenels to ensure the accuracy of the
analytical results...”

DS 388:

“6.33. Adequacy and accuracy of procedures shoaldhecked regularly by intra- and
inter-laboratory tests, to identify analytical irfeences, improper calibrations, analytical
techniques and instrument operation. These tesliseshould be evaluated to determine
the causes of unacceptable differences and dewsatiacking into account short-term and
long-term effects”

Plant response/Action:

Recommendations issued by the corporate chemiggihesring entity pertaining to
measuring instruments and more specifically to ioe-lanalyzers and laboratory
equipment have been deployed within the chemistpadment’s internal arrangements
as well as being incorporated into the MERLIN dat#h These documents were updated
further to the OSART mission, in order to addressiaw findings (labelling of
instruments, for example).

All measuring instruments, and more specificallpaactivity meter 0 OLA 174 MG, are
now covered by a monitoring programme that is tedckia the MERLIN database (three-
monthly check of this equipment).

As regards the weekly monitoring of chloride andofide parameters in the primary
circuit using a specific electrode instrument, #igee has introduced more accurate
monthly measurements. These measurements are rpedousing liquid-phase ion

chromatography in order to achieve very discrega®n limits. Weekly measurements
are still being taken in accordance with the curaaiibration rules, the latter helping to
ensure that these parameters remain below corpspatgfication thresholds (150 ppb
and 300 ppb).

Keeping equipment in sound working order and chregor the absence of air bubbles
are good professional chemistry practices and fpart of chemistry fundamentals.
Management has performed checks to ascertain fiese tfundamentals are properly
implemented.

IAEA Comments:

All instruments have now been calibrated accordingthe corporate calibration
programme requirements. The calibration procedaresupdated on a regular and
frequent basis from operating experience in theaar

The plant programme, MERLIN, reflects the curreattbration status of all the necessary
instruments. Plant tours revealed no calibratieficéencies.

Conclusion: Issue resolved.

61
CHEMISTRY



8.6 LABELLING CONTROL OF OPERATIONAL CHEMICALS AND OTHER
CHEMICAL SUBSTANCES

8.6(1) Issue:The plant’s procedures are insufficiently impleneehto ensure the adequacy
of labelling and shelf life of chemicals and otbensumables used by plant staff.

Although the plant has established a procedureotdral chemicals and chemical
substances, it is not always followed in the fi@damples include:

There is no correct labelling for coolant of diesedtors (four cans) in Main oil
storage (only a simple handwritten label “COOLELF")

There is no correct labelling for oil (two cang)Main oil storage.

In Auxiliary oil storage, the labelling for coolaat diesel motors (one red tank) is
not visible as it is placed on the side of the tank

In Auxiliary oil storage, the labelling for oil (@nblue tank) is not visible as it is
placed on the side of the tank.

BAN Laboratory Unit B3 and B4: Chemical reagent HQcrystal) in one bag is
opened and date of opening is not shown.

Can with decontaminant ALCATUM NEDF in Hot LaboratdJnit B1 and B2
has no expiry date.

Three containers of about 3 litres each in speeit fool of unit 3 fuel building
have no label to identify the content (probablyatégamination liquid).

Tub (possible with lubricant) has no correct labgllin Hot Laboratory B1 and
B2.

One container of about 3 litres in Hot Laboratory &1d B2 has no label to
identify the content (probably chemical cleaninfiueit).

Nine containers (approx.3 litres each) with sanfigen cooling circuit are placed
on the table in Hot Laboratory B1 / B2 and havealate of sampling

Without rigorous control of chemicals and consuraapthe accuracy of analytical results
of chemistry in the plant could be adversely afdct

Suggestion: The plant should consider fully implementing theqedures to ensure that
proper labelling and shelf life control of chemiahd other consumables are adequate.

Basis:50- C/SG-Q13:

“403. Chemistry and radiochemistry work normallysist of: ...controlling of laboratory
conditions, practices, equipment and materialsnsuee the accuracy of the analytical
results/ ensuring the proper handling, storage,amskdisposal of bulk chemicals, spent
resins, laboratory chemicals, corrosive agentscéahing agents.”
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DS 388:

“8.6. Chemicals and substances should be labeliedef responsibility of the plant)
according to the area where they can be used,atdh@y can be clearly identified. The
label should indicate the shelf life of materiatlapplication area of the material (system
contact/ no-system contact etc.).

8.7 If it is necessary to fill a certain amountnfr@ stock container to smaller flask, this
flask must be properly labelled with name of chahidate and pictograms to indicate
the risk and application area.”

Plant response/Action:

Subsequent to the OSART mission, a task force csimgrthe site’s main operationally-
focused departments and headed up by the chemdsgpgrtment, set to work on
producing common labels for site-wide use, so watk teams could be provided with
the adequate means for labelling chemicals and Isamp

User needs and their compliance with regulation®waken into account.

Label prototypes were submitted and approved bytdkk force. Whenever labels are
requested by the crafts, they are now printed guhb risk prevention department and
placed in strategic site locations such as thetore and the warehouses, as well as being
given to contract staff coordinators.

Department monitoring plans call for regular cheokrder to ensure that labels are
appropriately used.

IAEA comments:

The plant evaluated the issue and determined bmairiajority of facts related to the

labelling of chemicals in use outside of the Ché&rpidepartment. For those internal to

the department, there is an effort to ensure thatrecessary labelling systems are
embedded in the staff by management walkaboutsforeement of expectations and

staffing changes.

With respect to labelling of chemicals in other aéments and the various maintenance
departments in particular, a task group was sdbugetermine the labelling needs and
information required by the users. A new set bkla were produced for use outside of
the chemistry department. These were in trial ajp@n for about six months and the

feedback received on their use was positive. It Watermined that the crafts had

favourably accepted the system. The oil store &eepthe maintenance staff, who issue
chemicals, mark the chemicals according to itscedfas determined from manufacturers
supply information.

A self-assessment of the labelling was undertakeSaptember 2009 and the results
indicate that there was still room for improvemailthough there was overall satisfaction
with the progress made so far.

Conclusion: Satisfactory progress to date.
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9. EMERGENCY PLANNING AND PREPAREDNESS
9.1. EMERGENCY PROGRAMME

Emergency preparedness activities are coordinateah inter-departmental committee, called
the Emergency Planning and Preparedness (heregfiéered to as EPP) committee, which is
recognized by the OSART team as a good performaroe.EPP committee is led by the
associate director for safety and quality, who Is @&he strategic coordinator. Committee
composition and craft accountability ensure thaémgancy planning and preparedness at the
plant remains on a path of continuous improvem&he committee manages the effective
monitoring of actions and coordination between c@md centres, draws up the yearly
schedule of exercises, reviews feedback from esescidraws up organisational amendments
for approval by the plant management and tracks pitogress of actions by means of
performance indicators. An action plan is maintdiménere the status of the decided actions
is tracked on a continuous basis. All data relewanEPP management is published for
personnel on the computer network of the plant. ER® improvement is indicated by the
successful national exercise conducted in Nover2bé6 and by the 152 actions that were
completed by the EPP committee in one year.

9.2. RESPONSE FUNCTIONS

Efficient sharing of information between local andrporate EDF levels and responsive
information to the media and other external stalddrs, elected representatives and the
public and the authorities is recognized as a gmrtbrmance by the OSART team. During
emergency situations, a shared database is usi@ lspmmunicating parties of the different
response organizations. It is provided with predesase information, questions from the
media and is used to assess information passeal thie tmedia. Continuous contact between
EDF communication units and telephone conferenetsden different spokespersons from
EDF local and corporate levels enhance the comsigtef EDF communication. Public
information is delivered via the authorities, whclear indication of individual roles and
responsibilities-answers are provided to direct imegiestions and through the repetition of
official communiqués available to all EDF units rdState and Nuclear Safety Authority’s
services. Feedback from the national emergencyceesheld on 9 November 2006 has
demonstrated the effectiveness of the communicaiipimpment and procedures of the plant.

9.3. EMERGENCY PLANS AND ORGANIZATION

The plant is prepared for identifying if the criterthat necessitates the on and off-site
response are met. The plant is also prepared éopribvision of the necessary information to
the off-site authorities, as well as for the impésation of protective actions for its
personnel. However, it is not scheduled in the tpteacedures to have an authorized person
on the site at all times to declare the emergenasnptly and without consultation, and if the
appropriate conditions are met, to notify the afé-sauthorities. This might jeopardize the
timely implementation of the protective actionsttbwithin the plant site and for the public.
The OSART team recommends that a duly authorizesbpebe on the site at all times, who
may, promptly and without consultation, declare ¢émeergency situation and, if necessary,
initiate the off-site response.
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9.4. EMERGENCY PROCEDURES

In case of on-site emergency the personnel of faatpvho do not have roles in the
emergency response are to go to and remain atfdhe twelve designated muster points. At
each muster point there are staff on duty designaseresponsible for the protection of and
accounting for the people and to exchange infonatvith the emergency management
teams. The counting of persons at the muster p@rdene manually, which is not effective;
however, the plant has decided to implement a rafiestive, electronic counting system in
2009. The next step is to locate and recover tnosecounted for. The plant has no written
strategy or procedure for this process. The OSA&Mt encourages the plant to elaborate
possible methods for locating and recovering thvalse should but, for any reason, cannot go
to the muster points, as well as the circumstaaoelsconditions that should be considered
during the locating and recovering actions.

The emergency preparedness activities are covekedhé plant's quality assurance
programme as a whole. Within this programme, tlyauoization of several types and number
of exercises and drills appear. The exercises ailid a@re included into an annual plan and a
report is prepared every year on the implementadiothe exercises; these documents are
appropriately approved. A plan is prepared befomeheexercise, where the objectives,
framework and usually the observers are designd@tetumber of staff from different plant
departments are required to take part in the ptahprocess. Although the practice followed
during this process is appropriate, it is not cedeilby the plant’'s quality assurance
programme. This may allow for deviations from th@ldwed practice and differences
between the preparation, conduct and evaluati@xefcises and further it is not ensured that
the timely and adequate feedback of exercise expezs into the emergency preparedness
process is correct every time. The OSART team eagms the plant to create a formal
process for exercise preparation, conduct and atraiy which addresses the related
deadlines, responsibilities and involvement of pleesources, and to include this into a
separate procedure.

9.5. EMERGENCY RESPONSE FACILITIES

The plant’'s medical preparedness for handling aembdtamination emergency casualties is
acknowledged as a good practice by the OSART t8dra. Medical Service has set up a
robust organization for taking charge of contameda&nd/or exposed casualties. The strong
commitment of the medical staff and the strong rextierelationships, the regular training and
furthermore the use of locally developed innovati®ehniques contribute to the continual
readiness of this organization for an effective ima&desponse.

9.6. EMERGENCY EQUIPMENT AND RESOURCES

The plant has appropriate equipment directly dedeghfor emergency use. The variety, the
number and quality of these tools are appropriate the necessary life-saving and
decontaminating actions. An important portion of tiprotective clothes, respirators,
breathing-apparatus, stretchers, dose-meters, grdeeectors and other equipment are kept
prepared in a designated store. The store is ldaztse to the reactor buildings of Units
3&4, downward of the prevailing wind-direction whicn case of a radioactive release from
the units may hinder or prevent their effective.UBge OSART team suggests that the plant
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considers the relocation of the equipment to a nuiséant store, the access of which is
possible even if a release and potential contamimaiccurs.

Management of on and off-site environmental radjmal measurements is carried out by
mobile laboratories. The environmental vehiclesetakeasurements on the basis of the
meteorological conditions and following pre-estsiid routes determined in conjunction
with the authorities. The off-site routes are oiged into 12 triangular areas taking into
account the topography of the Loire, and the moimi¢paround plant units is formally set out.
On each route permanent measuring points are fgehtThe effective communication with
and use of the results of the vehicles is provideoh the emergency management building.
The practice has showed its effectiveness and ipeaiace in local and large-scale corporate
emergency exercises. The OSART team acknowledgesyisiem as good performance.

CHINON NPP FOLLOW -UP SELF ASSESSMENT:

As a result of the considerable efforts made by pglant in preparation for the OSART
mission, Chinon NPP has made progress in the apéasrganisation and emergency
management.

The reinforcement of coordination practices for aging the on-site emergency plan, the
commitment of the various crafts and the deploymehtthe appropriate equipment,
especially in the personnel muster rooms, has tead clear improvement in emergency
management at Chinon. This progress, resulting tfiee momentum created by the OSART,
was recognized during an EDF internal audit, penéd by the nuclear inspection department
in February 2008.

Furthermore, the OSART conclusions in this areaeHad to improvements in operational
aspects of emergency management in several areas:

— in the quality assurance program, by stipulatirgunements for performing
emergency drills within a procedure.

— in the area of first aid, with the transfer of @esualty treatment and sorting
equipment to an area sheltered from the prevailimgls.

- in the area of triggering the emergency plan, byeashlining internal
arrangements and by obtaining delegated authanitthe on-call management
team from the local authority (Préfecture) to mti¢i the ‘reflex’ mode of the
off-site emergency plan.

A missing persons search procedure, similar tootiee suggested by the OSART team, will
also be implemented in parallel to the deploymdnthe counting system in muster areas,
which is planned for the second half of 2009.
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STATUS AT OSART FOLLOW UP VISIT:

Is response to the OSART recommendation, Chinon NBBRmplemented two major actions
to meet the respective IAEA requirements. In soases, these modifications have made the
process for declaring on-site emergency and nagfoff-site authorities quicker, however
these arrangements are not effective in each dafesto developing emergency scenarios.
Emergency arrangements of Chinon NPP still do notige for a duly authorized person on
the site at all times to declare the on-site enmargeand to notify the off-site authorities.
According to information provided by the plant atite EDF representatives, it is not
intended to modify the current situation, whichwisy the OSART team concluded that this
issue is in a state of insufficient progress.

The OSART team suggestion regarding the locatioenoérgency equipment store has been
considered by the plant staff. After assessmemgoténtial buildings within the site, a new
location has been identified which is further avaayl is not downward the prevailing wind
direction from the units. Since the suitability méw equipment store has been justified via
exercises, the OSART team determined the suggeatiaesolved. By this arrangement the
effective use of equipment can be attained forddging actions and prevention of radiation
health effects.

The OSART team has also acknowledged that the pénagnized the importance of the

encouragements concerning the EPP area and dreéwe vespective procedures, thereby further
enhancing the effectiveness of emergency exereisdsthe survey of missing persons from
muster points in an emergency assembly.
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DETAILED EMERGENCY PLANNING AND PREPAREDNESS FINDIN GS

9.3 EMERGENCY PLANS AND ORGANIZATION

9.3(1) Issue:lt is not required by the plant procedures to haneauthorized person on the
site at all times to declare an emergency and tidyrtbe off-site authorities promptly
and without consultation.

There are no written quantitative time objectives the plant procedures for
identifying the emergency conditions, to declar ¢émergency situation and to notify
the local authorities.

The shift manager, who is the first to identify thecurrence of the conditions that
necessitate the declaration of the on-site emeygendhe notification of off-site
authorities, is not allowed to promptly do theséheut consultation.

The potential emergency manager on duty (PCD1)oaizékd to declare the on-site
emergency and to notify the off-site authoritieads required to be on the site outside
working hours.

Outside working hours it may take more time to echthe PCD1.

After the shift manager has identified the criteioa declaring the emergency he is
required to consult the PCD1 and the PCD1 is requio recheck that the criteria are
met. The procedure is the same for the criteriaitiate off-site notification.

There has not been any exercise for the PCD1seckdie above-mentioned criteria
outside the site.

The delay in declaration of on-site emergency andatification of off-site authorities may
reduce the possibility to timely implement the reszgy protective actions for both the plant
personnel and the public.

Recommendation: There should be a person on the site at all times & authorized to
initiate an appropriate on-site response and tafyntlte appropriate off-site authorities
promptly and without consultation.

Basis:
GS-R-2

Sec 4.23. “Each facility or practice in threat gatey I, 11, 1ll or IV shall have a person on the
site at all times with the authority and resporigies: to classify a nuclear or radiological
emergency and upon classification promptly and outhconsultation to initiate an
appropriate on-site response; to notify the appatgioff-site notification point (see 8. 4.22);
and to provide sufficient information for an effieet off-site response...

NS-R-2 Sec. 2.32.
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“The operating organization shall establish theessary organizational structure and shall
assign responsibilities for managing emergencidss Ehall include arrangements for:
prompt recognition of emergencies; timely notifioatand alerting of response personnel;
and provision of the necessary information to théharities, including timely notification
and subsequent provision of information as required

GS-G-2.1 Appendix VI, Response time objectivesgahcategory |, Facility level

Identifying, notifying and activation (the objeativs timed from the time at which conditions
indicating that emergency conditions are detected)

Classify the emergency: < 15 min.
Notify local authorities (PAZ and UPZ) after cldgstion: < 30 min.

Plant response/Action:

The emergency management policy of Chinon NPP isvetke from the corporate
emergency management policy, approved by the Frenaibear regulatory authority
(ASN). Itis therefore a common policy that applie every EDF nuclear power plant.

The recommendation issued during the Chinon OSARduirently being investigated by
the corporate emergency management services, asfacomprehensive overhaul of its
emergency management reference base. This wilnpéemented on the nuclear sites in
2011.

In addition to these corporate actions, Chinon XMB® made changes to its arrangements
and procedures in order to address the OSART reemdation. We have gone about this
in the following way:

1- The procedure used by on-call senior managemanigde an alert has been improved
in order to save time, by directly incorporating ttelephone numbers of all entities
that need to be alerted for initiating the emergeplan, without having to refer to
telephone directories.

2- The prefecture has now granted the plant delegatlority to trigger the off-site
emergency plan in situations requiring immediatdioac (‘reflex’ mode), i.e.
triggering of response for those accidents invgviearly releases. In such
circumstances, the on-call management team trigderspublic alarm sirens, and
warns the population by the ‘Sappre’ phone systdedicated for this purpose.
Therefore, if there is a risk of early radioactisdease, it is the plant that initiates
measures for protecting the population, withoutuneag immediate authorisation
from the Préfecture. This phase can therefore h@emmented more quickly. This
delegated authority has been transposed into thee@ure applied by on-call senior
management.

These two actions were completed in 2008.

3- So as to shorten the time period between detecticm valid EPP criterion and its
activation, amendments to the shift manager calprgredure are underway. In the
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event of being unable to successfully call up P@DPCDO, the shift manager, who
is on duty at the plant around the clock, triggiues alerts himself so as to mobilise
plant on-call staff and to protect those peoples@né on the plant. The PCD1
succession list (5 people) is no longer used toilselplant on-call personnel.

A firm commitment has been taken concerning thimagcwhich will have been finalised
by the time of the OSART follow-up.

IAEA Comments:

According to the plant response, two relevant modaliions have been implemented:

1- The prefecture has granted Chinon NPP the delégauthority to trigger the off-site
emergency plan in situations requiring immediatgad‘reflex’ mode), i.e. triggering
of response for those accidents involving earleasés. In such cases, the on-call
management team (PCD1 or PCDO, the latter is adgtin plant manager) may trigger
the public alarm sirens, and warn the populationthy ‘Sappre’ phone system,
dedicated for this purposelhis delegated authority has been transposed hmto t
procedure applied by on-call senior management.

2- The PCD1 succession list (5 people) is no longsed to mobilize plant on-call
personnel. In the event of being unable to sucalgsfall up PCD1 or PCDO, the shift
manager (PCL1), who is on duty at the plant arothml clock, triggers the alerts
himself so as to mobilize plant on-call staff andptotect those people present on the
plant.

Evaluation of actions

According to the IAEA recommendation based on tieA requirement: there should be
a person on the site at all times who is authorimednitiate an appropriate on-site
response and to notify the appropriate off-sitehadties promptly and without
consultation.

According to the above arrangements.

- the shift manager (PCL1) is authorized to ingidhe on-site response after he has
consulted with (got support from) the PCD1 who fEsite outside working time. If
PCD1 cannot be reached, PCL1 is authorized taatgitihe on-site response (which is
then not a prompt action).

- PCL1 in neither case is authorized to notify dffesite authorities.

During the follow-up mission a letter from EDF confed that the above arrangements (1
and 2) are intended to be implemented at the catpdevel, i.e. in each plant of the fleet
with a minor modification: in arrangement 2 the FlOized not be called.

In the letter, EDF has also declared that it dadsntend to delegate the authority for the
shift manager to notify the off-site public bodies.

Conclusion: Insufficient progress to date.
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9.5. EMERGENCY RESPONSE FACILITIES

9.5(a) Good practice:Medical facilities, equipment and procedures fag theatment and
transportation of contaminated casualties in enmaigs.

The plant’'s Medical Service has set up a robusamggtion for taking charge of
contaminated casualties on site until their decomation in the decontamination
facility of the medical service or to transfer thearhospital.

The strong commitment of the medical and nursiraff sais well as the strong
relationships maintained with hospitals, the gangivement of medical service staff
in exercises and training courses, the involveroéribctors at national level, and the
well-organized duty roster for continuous medicaler contribute to the continual
strength of this organization.

Furthermore, care of casualties is enhanced byllyoaieveloped innovative
techniques, including:

— Facilities for decontamination of multiple casusdti regardless of their
ambulatory conditions.

— Equipment and procedures to survey potentiallyaimiated wounds.

The medical personnel as well as the plant voluatesceive regular practical training and
exercise, which ensures the effective deploymeth@medical arrangements.
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9.6. EMERGENCY EQUIPMENT AND RESOURCES

9.6(1) Issue: Equipment, specifically designated for emergensg, unay not be fit for
purpose following a release from the plant asiihia position which is close to Units
3&4 and is downstream of the prevailing wind-dirext

Protective clothes, respirators, breathing appayatretchers, dose-meters, probes,
detectors and other equipment are kept in a prdpstege on trailers for emergency
use to provide for first-aid, casualty transpodatand on-site decontamination. The
trailers are stored in the store of CTS (casuadigtinent and sorting) centres.

Prompt access to this would be important duringrgereies for life-saving actions
and the prevention of radiation health effects.

The prevailing wind direction (53%) at the locatioithe plant is to the north-east.

The CTS store is located close to the reactor img&lof Units 3&4, to the north-east
of these units. The building is not leaktight.

A radioactive release may easily contaminate tloeedt equipment and its access
routes and thus its effective use cannot be ensured

If the use of the equipment in an emergency sitnatannot appropriately be provided then
effectiveness of life-saving actions for plant pensel and of prevention of radiation health
effects may substantially decrease.

Suggestion:The plant should consider relocating the emergeqeypment stored in the CTS
store to another store located at a longer distémoe the reactor buildings of the plant and
in a direction that allows the effective use untherpostulated emergency conditions.

Basis:
GS-R-2

5.25. Adequate tools, instruments, supplies, egefmgmcommunication systems, facilities
and documentation (such as procedures, checki¢gphone numbers and manuals) shall be
provided for performing the functions specifiedSection 4.78....These support items shall
be located or provided in a manner that allows tbi#éective use under postulated emergency
conditions.

NS-R-1

5.30. Any equipment necessary in manual respondgeemovery processes shall be placed at
the most suitable location to ensure its readylaliity at the time of need and to allow
human access in the anticipated environmental tdondi

Plant response/Action:

Following the suggestion made by the OSART team, EPP committee transferred the
equipment of the casualty treatment and sortingreeand decontamination room to the EPP
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building, which is sheltered from the prevailingws.

This building also contains the mobile equipmenthafteam in charge of crisis management.
The risk-prevention department is responsible tardekeeping in the building, as well as for
the equipment in the casualty treatment and soremfre and decontamination room, if
necessary.

Since this relocation has taken place, one EPPhasl been performed with the equipment of
the casualty treatment and sorting centre, anestsits were satisfactory.

The following illustration shows the new locatiom thhe equipment with regards to the
prevailing winds:

ILLUSTRATION:
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IAEA comments:

Chinon NPP evaluated the recommendation providetheyOSART team and specified a
new location for the emergency equipment conceriibd. new location is on the site, at a
longer distance from the units being not in thevaileng wind direction. The deployment of
a new equipment location has been tested duringciees, and the feedback has been
favorable. The risk of contamination at the newatamn is much lower even in the event of a
major radioactive release, therefore effective afsthe equipment can be attained for life-
saving actions and prevention of radiation hedfices.

Conclusion: Issue resolved.
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SUMMARY OF STATUS OF RECOMMENDATIONS AND SUGGESTION S
OF THE OSART FOLLOW -UP MISSION TO CHINON NPP

INSUFFICIENT | WITH-
RESOLVED SATISFACTORY TOTAL
PROGRESS PROGRESS | DRAWN

Management, - - - - -
Organization &
Administration - - - - )
Training and - - - - -
Quialification

1R 1R - - 2R
Operations

1S 2S - - 3S
Maintenance 2S - - - 2S
Technical 1S - - - 1S
Support
Operating ) i i i i
Experience 1S i i i 1S
Radiation ) i i i i
Protection ) i i i -
Chemistry

1S 1S - - 2S
Emergency - - 1R - 1R
Planning and
Preparedness 1S - - - 1S
TOTAL R (%) 1 (33%) 1 (33%) 1 (33%) - 3

o) - -

TOTAL S (%) 7 (70%) 3 (30%) 10
TOTAL 8 (61%) 4 (31%) 1 (8%) - 13
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DEFINITIONS

DEFINITIONS — OSART MISSION
Recommendation

A recommendation is advice on what improvementsperational safety should be made in
that activity or programme that has been evaludted.based on IAEA Safety Standards or
proven, good international practices and addrebsesoot causes rather than the symptoms
of the identified concern. It very often illustrata proven method of striving for excellence,
which reaches beyond minimum requirements. Recordatems are specific, realistic and
designed to result in tangible improvements. Absesfaecommendations can be interpreted
as performance corresponding with proven internatipractices.

Suggestion

A suggestion is either an additional proposal injgonction with a recommendation or may
stand on its own following a discussion of the ipemt background. It may indirectly

contribute to improvements in operational safety isuprimarily intended to make a good
performance more effective, to indicate useful egans to existing programmes and to
point out possible superior alternatives to ongauagk. In general, it is designed to stimulate
the plant management and supporting staff to coatito consider ways and means for
enhancing performance.

Note: if an item is not well based enough to mieefcriteria of a ‘suggestion’, but the expert

or the team feels that mentioning it is still dable, the given topic may be described in the
text of the report using the phrase ‘encourageméaiy. The team encouraged the plant
to...).

Good practice

A good practice is an outstanding and proven peréoice, programme, activity or equipment
in use that contributes directly or indirectly tgesational safety and sustained good
performance. A good practice is markedly supemothiat observed elsewhere, not just the
fulfillment of current requirements or expectatioftsshould be superior enough and have
broad application to be brought to the attentiomtbier nuclear power plants and be worthy
of their consideration in the general drive for @lence. A good practice has the following
characteristics:

novel;

has a proven benefit;

replicable (it can be used at other plants);

does not contradict an issue.

DEFINITIONS
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The attributes of a given ‘good practice’ (e.g. Wiee it is well implemented, or cost
effective, or creative, or it has good results)utidoe explicitly stated in the description of
the ‘good practice’.

Note: An item may not meet all the criteria of @dd practice’, but still be worthy to take
note of. In this case it may be referred as a ‘gpedormance’, and may be documented in
the text of the report. A good performance is aesigp objective that has been achieved or a
good technique or programme that contributes diyeot indirectly to operational safety and
sustained good performance, that works well atplhat. However, it might not be necessary
to recommend its adoption by other nuclear poweantd, because of financial
considerations, differences in design or other cees

DEFINITIONS - FOLLOW-UP VISIT

Issue resolved - Recommendation

All necessary actions have been taken to dealtivitlmoot causes of the issue rather than to just
eliminate the examples identified by the team. M@naent review has been carried out to
ensure that actions taken have eliminated the.igsti®ns have also been taken to check that it
does not recur. Alternatively, the issue is no @ngalid due to, for example, changes in the
plant organization.

Satisfactory progress to date - Recommendation

Actions have been taken, including root cause ohtetion, which lead to a high level of
confidence that the issue will be resolved in asageable time frame. These actions might
include budget commitments, staffing, document gra&qon, increased or modified training,
equipment purchase etc. This category implies ttl@atrecommendation could not reasonably
have been resolved prior to the follow up visithei due to its complexity or the need for long
term actions to resolve it. This category alsoudeks recommendations which have been
resolved using temporary or informal methods, oemvtheir resolution has only recently taken
place and its effectiveness has not been fullysasse

Insufficient progress to date - Recommendation

Actions taken or planned do not lead to the commtughat the issue will be resolved in a
reasonable time frame. This category includes rewandations on which no action has been
taken, unless this recommendation has been witimdraw

Withdrawn - Recommendation

The recommendation is not appropriate due, for @kanto poor or incorrect definition of the
original finding or its having minimal impact onfety.
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Issue resolved - Suggestion

Consideration of the suggestion has been sufflgiéimbrough. Action plans for improvement
have been fully implemented or the plant has regetihe suggestion for reasons acceptable to
the follow-up team.

Satisfactory progress to date - Suggestion

Consideration of the suggestion has been sufflgiéimbrough. Action plans for improvement
have been developed but not yet fully implemented.

Insufficient progress to date - Suggestion

Consideration of the suggestion has not been griflg thorough. Additional consideration of
the suggestion or the strengthening of improvemlamts is necessary, as described in the IAEA
comment.

Withdrawn - Suggestion

The suggestion is not appropriate due, for exanpleoor or incorrect definition of the original
suggestion or its having minimal impact on safety.
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LIST OF IAEA REFERENCES (BASIS)

Safety Standards

SF-1, Fundamental Safety Principles (Safety Fundamgntal

Safety Series No.1l5International Basic Safety Standards for Prooecti
Against lonizing Radiation and for the Safety oflRéion Sources

Safety Series No.1LOperation of Spent Fuel Storage Facilities

NS-R-1, Safety of Nuclear Power Plants: Design Requirdmen

NS-R-2 Safety of Nuclear Power Plants: Operation (SaRsguirements)
NS-G-1.1, Software for Computer Based Systems ImportanSabety in
Nuclear Power Plants (Safety Guide)

NS-G-2.1, Fire Safety in the Operation of Nuclear PowenBléSafety Guide)
NS-G-2.2 Operational Limits and Conditions and Operatingdedures for
Nuclear Power Plants (Safety Guide)

NS-G-2.3 Modifications to Nuclear Power Plants (Safety d&)i

NS-G-2.4 The Operating Organization for Nuclear Power Bla(Safety
Guide)

NS-G-2.5 Core Management and Fuel Handling for Nuclear éoRlants
(Safety Guide)

NS-G-2.§ Maintenance, Surveillance and In-service Inspecin Nuclear
Power Plants (Safety Guide)

NS-G-2.7 Radiation Protection and Radioactive Waste Mamege in the
Operation of Nuclear Power Plants (Safety Guide)

NS-G-2.8 Recruitment, Qualification and Training of Pensehfor Nuclear
Power Plants (Safety Guide)

NS-G-2.9 Commissioning for Nuclear Power Plants (Safetydéu
NS-G-2-1Q Periodic Safety Review of Nuclear Power Plantfdg Guide)
NS-G-2.11 A System for the Feedback of Experience from Esv@nNuclear
Installations (Safety Guide

NS-G-2.12 Ageing Management for Nuclear Power Plants ($aetide)
NS-G-2.13 Evaluation of Seismic Safety for Existing Nucldastallations
(Safety Guide)

NS-G-2.14;Conduct of Operations at Nuclear Power Plants ($3&aide)
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NS-G-2.15 Severe Accident Management Programmes for Nudkeaver
Plants Safety Guide (Safety Guide)

GS-R-1 Legal and Governmental Infrastructure for NugcleRadiation,
Radioactive Waste and Transport Safety (Safety Rements)

GS-R-2 Preparedness and Response for a Nuclear or Rgatial Emergency
(Safety Requirements)

GS-R-3 The Management System for Facilities and Actgti(Safety
Requirements)

GS-G-2.1, Arrangement for Preparedness for a Nuclear oridRagical
EmergencySafety Guide)

GS-G-3.1, Application of the Management System for Fa@stand Activities
(Safety Guide)

GS-G-3.5 The Management System for Nuclear Installati¢8afety Guide)
RS-G-1.1 Occupational Radiation Protection (Safety Guide)

RS-G-1.2 Assessment of Occupational Exposure Due to Istaké
Radionuclides (Safety Guide)

RS-G-1.3 Assessment of Occupational Exposure Due to EateSources of
Radiation (Safety Guide)

RS-G-1.8 Environmental and Source Monitoring for Purpo$eRadiation
Protection (Safety Guide)

WS-G-6.1, Storage of Radioactive Waste (Safety Guide)
DS388;Chemistry Programme for Water Cooled Nuclear PdWants (Draft
Safety Guide)

= INSAG, Safety Report Series

INSAG-4; Safety Culture

INSAG-10; Defence in Depth in Nuclear Safety

INSAG-12; Basic Safety Principles for Nuclear Power Pla@f;INSAG-3
Rev.1

INSAG-13; Management of Operational Safety in Nuclear Pdwants
INSAG-14; Safe Management of the Operating Lifetimes of Isac Power
Plants

INSAG-15; Key Practical Issues In Strengthening Safety @alt

LIST OF REFERENCES
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« INSAG-16; Maintaining Knowledge, Training and Infrastruauor Research
and Development in Nuclear Safety

« INSAG-17; Independence in Regulatory Decision Making

« INSAG-18; Managing Change in the Nuclear Industry: The &f®n Safety

« INSAG-19; Maintaining the Design Integrity of Nuclear Inta#ions
Throughout Their Operating Life

« INSAG-20; Stakeholder Involvement in Nuclear Issues

« INSAG-23; Improving the International System for OperatiBgperience
Feedback

« Safety Report Series No.l1Developing Safety Culture in Nuclear Activities
Practical Suggestions to Assist Progress

- Safety Report Series No0.21Optimization of Radiation Protection in the
Control of Occupational Exposure

« Safety Report Series No.48Development and Review of Plant Specific

Emergency Operating Procedures

= Other |AEA Publications
+ |IAEA Safety Glossary Terminology used in nuclear safety and radiation

protection 2007 Edition

« Services series No.2DSART Guidelines

+  EPR-EXERCISE-2005 Preparation, Conduct and Evaluation of Exercises
Test Preparedness for a Nuclear or Radiologicalrgemey, (Updating IAEA-
TECDOC-953)

+  EPR-METHOD-2003; Method for developing arrangements for respoase t
nuclear or radiological emergency, (Updating IAEEQDOC-953)

+ EPR-ENATOM-2002; Emergency Notification and Assistance Technical
Operations Manual

= International Labour Office publications on industrial safety

+ ILO-OSH 2001; Guidelines on occupational safety and health manage
systems (ILO guideline)

« Safety and health in construction (ILO code of pcag

« Safety in the use of chemicals at work (ILO coderaictice)
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TEAM COMPOSITION OF OSART MISSION

EXPERTS:

BERRYMAN Brad - USA
Arkansas Nuclear One

Years of nuclear experience: 20
Review area: Operations

CAMERON Jamnes - USA

United States Nuclear Regulatory Commission
Years of nuclear experience: 21

Review area: Radiation Protection

COETZEE Ubert- SOUTH AFRICA
National Nuclear Regulator

Years of nuclear experience: 16
Review area: Training and Qualification

EDREV Emiliyan- BULGARIA
Kozloduy NPP Plc

Years of nuclear experience: 21
Review area: Operations

HASLER Hubert - CZECH REPUBLIC
Nuclear Power Plant Temelin

Years of nuclear experience: 27
Review area: Maintenance

HOLUBEC Jaroslav - SLOVAKIA

Mochovce NPP

Years of nuclear experience: 22

Review area: Management Organization and Admiristra

HENDERSON Neil

IAEA

Years of nuclear experience: 31
Review area: Deputy Team Leader

KANG Byoung Kook - KOREA

KHNP(Korea Hydro & Nuclear Power Co., Ltd)
Years of nuclear experience: 28

Review area: Technical Support

KHARITONOVA Nataliya - RUSSIA

Years of nuclear experience: 30
Review area: Chemistry
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NAKANISHI Nobuhiro — JAPAN

Japan Nuclear Technology Institute (JANTI)
Years of nuclear experience: 19

Review area: Operating Experience

PETOFI Gabor - HUNGARY

Hungarian Atomic Energy Authority

Years of nuclear experience: 10

Review area: Emergency Planning and Preparedness

VAMOS Gabor

IAEA

Years of nuclear experience: 30
Review area: Team Leader
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TEAM COMPOSITION OF OSART FOLLOW UP MISSION

HENDERSON Neil

IAEA

Years of nuclear experience: 33

Review area: Deputy Team Leader, Technical Sup@gmérating Experience, Chemistry

PETOFI Gabor - HUNGARY

Hungarian Atomic Energy Authority

Years of nuclear experience: 12

Review areas: Maintenance, Emergency Planning eemhRedness

VAMOS Gabor

IAEA

Years of nuclear experience: 32
Review area: Team Leader, Operations.

84 TEAM COMPOSITION OF THE MISSION



