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PREAMBLE
This report presents the results of the IAEA Operational Safety Review Team (OSART)
review of Fessenheim Nuclear Power Plant, France. It includes recommendations for
improvements affecting operational safety for consideration by the responsible French
authorities and identifies good practices for consideration by other nuclear power plants. Each
recommendation, suggestion, and good practice is identified by a unique number to facilitate
communication and tracking.
This report also includes the results of the IAEA‘s OSART follow-up visit which took place 16
months later. The purpose of the follow-up visit was to determine the status of all proposals for
improvement, to comment on the appropriateness of the actions taken and to make judgements
on the degree of progress achieved.
Any use of or reference to this report that may be made by the competent French
organizations is solely their responsibility.

FOREWORD
bythe

Director General
The IAEA Operational Safety Review Team (OSART) programme assists Member States to
enhance safe operation of nuclear power plants. Although good design, manufacture and
construction are prerequisites, safety also depends on the ability of operating personnel and
their conscientiousness in discharging their responsibilities. Through the OSART programme,
the IAEA facilitates the exchange of knowledge and experience between team members who
are drawn from different Member States, and plant personnel. It is intended that such advice
and assistance should be used to enhance nuclear safety in all countries that operate nuclear
power plants.
An OSART mission, carried out only at the request of the relevant Member State, is directed
towards a review of items essential to operational safety. The mission can be tailored to the
particular needs of a plant. A full scope review would cover nine operational areas:
management, organization and administration; training and qualification; operations;
maintenance; technical support; operating experience feedback; radiation protection; chemistry;
and emergency planning and preparedness. Depending on individual needs, the OSART review
can be directed to a few areas of special interest or cover the full range of review topics.
Essential features of the work of the OSART team members and their plant counterparts are the
comparison of a plant's operational practices with best international practices and the joint search
for ways in which operational safety can be enhanced. The IAEA Safety Series documents,
including the Safety Standards and the Basic Safety Standards for Radiation Protection, and the
expertise of the OSART team members form the bases for the evaluation. The OSART methods
involve not only the examination of documents and the interviewing of staff but also reviewing
the quality of performance. It is recognized that different approaches are available to an
operating organization for achieving its safety objectives. Proposals for further enhancement of
operational safety may reflect good practices observed at other nuclear power plants.
An important aspect of the OSART review is the identification of areas that should be improved
and the formulation of corresponding proposals. In developing its view, the OSART team
discusses its findings with the operating organization and considers additional comments made
by plant counterparts. Implementation of any recommendations or suggestions, after
consideration by the operating organization and adaptation to particular conditions, is entirely
discretionary.
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An OSART mission is not a regulatory inspection to determine compliance with national safety
requirements nor is it a substitute for an exhaustive assessment of a plant's overall safety status, a
requirement normally placed on the respective power plant or utility by the regulatory body.
Each review starts with the expectation that the plant meets the safety requirements of the
country concerned. An OSART mission attempts neither to evaluate the overall safety of the
plant nor to rank its safety performance against that of other plants reviewed. The review
represents a `snapshot in time'; at any time after the completion of the mission care must be
exercised when considering the conclusions drawn since programmes at nuclear power plants
are constantly evolving and being enhanced. To infer judgements that were not intended would
be a misinterpretation of this report.
The report that follows presents the conclusions of the OSART review, including good
practices and proposals for enhanced operational safety, for consideration by the Member
State and its competent authorities.
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INTRODUCTION AND MAIN CONCLUSIONS

INTRODUCTION
At the request of the Government of the Republic of France, an IAEA Operational Safety
Review Team (OSART) of international experts visited Fessenheim Nuclear Power Plant from
23 March to 8 April 2009. The purpose of the mission was to review operating practices in the
areas of Management organization and administration; Training and qualification; Operations;
Maintenance; Technical support; Operating Experience; Radiation protection; Chemistry; and
Emergency planning and preparedness. In addition, an exchange of technical experience and
knowledge took place between the experts and their plant counterparts on how the common goal
of excellence in operational safety could be further pursued. The Follow up mission was
performed from 7 to 11 February 2011.
The Fessenheim nuclear power plant is located in the Alsace plain, in the Haut-Rhin department
26 km north-east of Mulhouse, on the left bank of the Grand Canal d‘Alsace. The main towns
located near the power plant are : Mulhouse 26 km away, Colmar 30 km, Strasbourg 100 km,
Basel in Switzerland 45 km away and Fribourg in Germany 30 km. The geographical position of
the plant is further underlined by the financial partnership with EnBW (Germany) holding a
17.5% stake and with three Swiss companies (association of NOK, EOS and EWB) holding
15%.
The plant operates two PWR units of CP0 type with 900 MW capacity each. They are the first
two units of EDF‘s 900 MW series. The first unit was connected to the grid in April 1977 and
the second in October 1977. The plant has about 640 employees and 150 permanent contractor
staff.
The Fessenheim OSART mission was the 152nd in the programme, which began in 1982. This
was the second OSART mission at Fessenheim NPP, the first took place in 1992. This time the
team was composed of experts from Armenia, Canada, Czech Republic, Germany, Slovak
Republic, Sweden, Switzerland and UK, together with the IAEA staff members and an observer
from Estonia. The collective nuclear power experience of the team was approximately 348
years.
Before visiting the plant, the team studied information provided by the IAEA and the
Fessenheim plant to familiarize themselves with the plant's main features and operating
performance, staff organization and responsibilities, and important programmes and procedures.
During the mission, the team reviewed many of the plant's programmes and procedures in
depth, examined indicators of the plant's performance, observed work in progress, and held indepth discussions with plant personnel.
Throughout the review, the exchange of information between the OSART experts and plant
personnel was very open, professional and productive. Emphasis was placed on assessing the
effectiveness of operational safety rather than simply the content of programmes. The
conclusions of the OSART team were based on the plant's performance compared with good
international practices.
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The following report is produced to summarise the findings in the review scope, according to
the OSART Guidelines document. The text reflects only those areas where the team considers
that either a Recommendation, a Suggestion, an Encouragement, a Good Practice or a Good
Performance is appropriate. In all other areas of the review scope, where the review did not
reveal further safety conclusions at the time of the review, no text is included. This is reflected
in the report by the omission of some paragraph numbers where no text is required.
MAIN CONCLUSIONS
The OSART team concluded that the managers of Fessenheim NPP are committed to improving
the operational safety and reliability of their plant. The team found good areas of performance,
including the following:
 Senior Plant Managers are improving Operational Safety by their daily visible support for
staff behaviours that enhance Nuclear Safety;
 Shift Managers use reference standards specific to each reactor mode for performing
safety assessment;
 The plant uses a high-precision radiation monitoring device which allows the detection of
radioactive particles inside the equipment to perform a final check of large objects leaving
the site.
A number of issues where improvements in operational safety could be achieved were identified
by the team. The most significant areas for improvement include the following:
 Corrective actions for safety-significant events are not prioritized and some of these
actions are rescheduled;
 Not all opportunities have been taken to eliminate industrial safety risks in the plant
related to unprotected hot pipes and equipment, inadequate installed guards on rotating
equipment and tripping hazards particularly due to uncontrolled extension cords;
 Leaks of water and oil on the equipment within the industrial buildings are not
systematically identified and corrective actions are not always initiated.
Fessenheim management expressed a determination to address the areas identified for
improvement and indicated a willingness to accept a follow up visit in about eighteen months.

FESSENHEIM NPP FOLLOW-UP MAIN CONCLUSIONS (Self Assessment)
After giving much thought to the recommendations and suggestions issued by the OSART
team, the plant has implemented a series of actions in order to address them. These actions
are in addition to our long-term action plan that we have been implementing since 2007.
Our self-assessment highlighted a number of improvements in all areas. We also asked our
corporate technical specialists for help with the resolution of identified issues.
We are currently in the process of addressing industrial safety risks associated with hot
components, rotating machinery and electrical extension cables. Protective devices have
already been fitted to certain components.
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We have thought long and hard about the reasons behind issues being reported from the field,
particularly in an attempt to identify emergent adverse trends. This effort forms part of a
corporate project focusing on more effective use of operating experience.
In the area of training and qualification, we have set up a process for the periodic review of
our training material, while also developing an appropriate training process for shadowtraining personnel. In addition, we have addressed the discrepancies between our plant
facilities and the simulator by factoring them into training scenarios, pending their permanent
removal.
We have updated our entire field-operator round process and improved leak monitoring on
plant equipment, in order to bring down the number of leaks. We have also put a great deal of
effort into rectifying issues with pipe hangers and support structures.
Since 2009, all corrective actions placed further to safety-significant events are assigned a
priority level, which is recorded in the action tracking system. These actions are closely
examined on the occasion of meetings held to monitor the progress of plant commitments
towards the regulatory authority.
We have also introduced a long-term decontaminable paintwork programme, to which we
have already committed substantial expenditure.
We have made changes to our emergency planning and preparedness arrangements, enabling
the shift manager to marshal the station‘s emergency personnel and enabling the plant to alert
the surrounding population under devolved powers granted by the public authorities. After
carrying out an unannounced drill, we were able to assess and confirm our ability to muster
all personnel present on the site within our muster areas.
FOLLOW-UP MAIN CONCLUSIONS (IAEA)
The plant analyzed the OSART recommendation and suggestions and developed appropriate
corrective action plans. The motivation of plant management to use international best practice,
consider new ideas and implement a comprehensive safety improvement programme was
evident from the corrective actions launched since the OSART mission.
The open attitude and willingness to submit the plant to critical, international review is a clear
indicator of a learning organization and consequently of the potential for further improvement of
the operational safety of the plant.
Of the 21 issues identified at the OSART mission, it was evaluated by the follow-up team that 6
of these issues had been resolved, 13 issues had made satisfactory progress to date and there
were 2 issues where insufficient progress had been made. The following provides an overview
of the issues where some degree of further work is necessary.
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In response to the suggestion to include lower level events into the corrective action
programme, the plant has revised its organizational procedure to include relevant portions of
corporate directive on processing of low level events. From end of January 2011, a system
has been put in place to perform a weekly review of fresh inputs in ―Terrain‖ database from
which top five issues are identified for augmented analysis and corrective actions. To capture
emerging trends at the plant level and take corrective actions based on these trends, monthly
and quarterly reviews at senior management level have been instituted. However as this is a
very recent initiative no results at this level of review are presently available.
The plant has applied a systematic approach to identifying industrial safety risk of contact
with hot surfaces and rotating parts of equipment. All identified risks have been marked with
appropriate warning signs. Workforce and budget has been assigned for eliminating risk
factors; assessment of the actual solution for each case is underway. However in the field as
of today this risk has been eliminated only for about 12% of hot surfaces and for about 10%
of rotating parts.
In response to the recommendation on timely updating of the full scope simulator to reflect
actual plant status at any time, the plant decided to adopt international standards (such as
EnBw and BE) for the upgrading program of the simulator. Combined with this decision EDF
created a ―road map‖ to achieve this goal. The integrated implementation of the project in
July 2012 should close the recommendation.
In order to improve the actual standards demonstrated by field operators in comparison with
the stated expectations a number of changes have been implemented in the plant field
monitoring process. These include electronic log keeping by field operators, streamlining
Operator‘s field rounds by spreading them across all shifts, replacing field data collection for
safety parameters from paper format to electronic data gathering and improved use of error
reduction tools. However ―HP Champion‖ training of members of two shift crews and
training of some field operators in use of error reduction tools has still to be completed.
At the plant a dedicated full time engineer has been made responsible for the leak
management programme. Investigation of root causes of various leakages and processing of
equipment upgrades for generic leak reduction are also carried out under this programme.
Leak management action plan for 2011 has been issued very recently. Under this plan a large
number of leaks are expected to be attended during the upcoming outages in both the units so
as to attain the set target of less than 50 active leaks per unit. Presently this value is around 75
active leaks per unit.
In line with the suggestion that all equipment important to safety should have an appropriate
scope and timing of preventive maintenance the plant is currently in a transition to the EDF
corporate-driven AP913 maintenance programme. The coverage of safety-related equipment
by preventive maintenance programs was analysed and ten systems involving 483 equipment
identifiers were found to be missed off. The plant will use these items of equipment to test the
new AP913 program in 2011 pending start of full implementation of the process in 2012.
The plant has established a procedure for prioritization of various corrective actions.
Integration of this procedure into the overall organization memorandum with additional
details is being planned. The plant has set up a target of a maximum of 40 overdue actions in
priority 0 (highest priority) and 100 actions in priority 1 with no such target for priority 2
actions. These targets have still not been met. The Follow up team observed instances where
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multiple postponements are still occurring for some of the corrective actions. Therefore the
issue on prioritization and rescheduling of corrective action was evaluated as reaching
insufficient progress in resolution.
Operating Experience (OE) is now one of the sub processes in the plant Integrated
Management System (IMS) and assessment of the process was carried out in mid 2010. Based
on this review actions were identified for improvement of the process. However this
assessment has been carried out under the general guidelines provided for monitoring of any
sub process in IMS. In order to enhance the OE effectiveness review process, the plant will be
developing a detailed specific guideline for effectiveness review of OE process.
The plant has made significant progress in repairing of decontaminable painted cover of RCA
rooms and equipment surfaces. Detailed work orders for cover repairs including photos of
particular places were issued and completed within the years 2009 and 2010. Repair of all
decontaminable covers at the plant to reach the EDF internal grade 2 (good) is scheduled to
be finished in the June 2012 after completion of 10-year outage and steam generator
replacement at Unit 2 and refuelling outage at Unit 1.
There is a prioritised programme for replacement of radiation protection instrumentation for
all EDF units at the corporate level. Replacement of C1 monitors is being scheduled for 20142018 in parallel with complex problem solution of RCA clothing and laundry. At present the
deficiencies of C1 monitors are compensated by the mandatory shoe frisking at the exit of
RCA and helmets are measured before being recycled. Contamination alarm from C1 monitor
requires contamination report to be filled. This report is then evaluated by the RP personnel
as appropriate.
In response to the suggestion on setting chemistry goals a Chemistry Committee composed
from relevant plant department representatives and headed by the plant technical director
meets regularly three times a year dealing with chemistry problems, establishing and
approving performance indicators and associated chemistry goals. An INPO developed
complex chemistry performance indicator CEI was tested at one French plant in 2010 and
modified on the basis of testing results. This modified CEI indicator is planned to be
implemented at all EDF units gradually in the period of years 2012-2013.
Concerning the suggestion on improving the chemical surveillance programme the plant has
developed procedure for systematic approach in managing all liquids (e.g. oils, fuels, cooling
fluids, etc.) associated with equipment to be maintained. During 2010, altogether 1053
existing particular chemistry specifications of EDF and 570 specifications from external
guides have been analysed and reassessed, 42% of them remained unchanged, 25% being
proposed to be modified and 33% to be analysed further.
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In the EDF policy for accident management it is declared that post accident sampling system
is not necessary for accident management. Sampling in a post accident situation will be
performed only when radiation situation allows the activity. The Chemistry Section of
Fessenheim NPP placed a request to Radiation Protection Section to provide appropriate
training for radiation protection technicians assisting in post accident sampling activities
through training course at Saint Laurent NPP. Such training is foreseen to be included into
personnel training plan for year 2012.
The shift manager at the plant has been delegated the power to initiate the on-site
emergency plan outside office hours under the condition that at first he makes an attempt to
contact the on-call senior manager but he is unable to reach him. This is the present
practice established at all EDF NPPs and it is agreed by ASN. However, this is not in line
with the IAEA safety standard requirement: there should be a person on the site at all times
who is authorized to initiate an appropriate on-site response promptly and without
consultation, therefore this issue was evaluated as reaching insufficient progress in
resolution.
Since the OSART mission the plant has reduced the number of assembly points from seven to
four. The plant has performed an analysis to determine whether the four assembly points can
shelter the required number of people during a nuclear or radiological emergency. However
the area of the assembly point at the mechanical maintenance changing room and gangway
was overestimated resulting in an overestimation of its capacity.
Although summary of those issues which had been fully resolved are not included in this
section, nevertheless the plant deserves full appreciation for the corrective efforts and successful
results in those areas. Detailed information concerning resolved issues can be found in the
relevant sections of the report.
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1.
1.1.

MANAGEMENT, ORGANIZATION AND ADMINISTRATION

ORGANIZATION AND ADMINISTRATION

The Plant Director performed an in-depth diagnosis of the reasons for lower levels of plant
performance in 2006. He instituted an improvement plan based on the principle that every
person at the plant has a key role in Nuclear Safety. He also found the plant needed increased
staffing and was granted this request. This included increases in Operations, Human
Resources, Independent Safety Group, Pressure Boundery Inspectors, Maintenance and
Radiation Protection Technicians.
In the subsequent years performance has improved. Front line workers from three different
groups including contractors stated that management responds to safety concerns very rapidly.
They stated that their supervisors talk about safety and procedures as well as progress in the
work. A Control Room Operator said people have reinforced carefulness and the control room
is more professional now. The team considers this approach to plant improvement to be good
performance.
The plant and the nuclear safety regulator (ASN) were asked seperatly about the most
significant issues in their relations. The ASN says the plant submits 2 to 3 times as many
exemption requests as other plants in France. The ASN believes this is mostly due to spare
parts and documentation concerns at Fessenheim, which is a specific power plant compared to
the other power plants in France. Plant management believes the increasing number of
requests requiered is due to the application of the new french nuclear law (loi TSN). The
OSART team encourages the plant to work together with the ASN to achieve a common
understanding of the origin of the exemption requests and of the legal expectations.
Public communication and involvement is taken very seriously and involves a number of
innovative forums. While some are legislated, others are unique to the plant and involve those
opposed to nuclear power, union leaders from the plant and local politicians. Similar forums
are in place to involve neighboring residents in Germany. There is a toll free number the
public can call to get a weekly status message about the plant. The system also allows a voice
message to be left for follow-up by the plant. The Local Information Commission identified
experts to have an independent opinion of the plant. The team considers cross border
communication to be good performance.
1.3.

MANAGEMENT OF SAFETY

The team considers the plant to have a good practice in Management Support for Operational
Safety. Senior Plant Managers are improving Operational Safety by their daily visible support
for staff behaviours that enhance Nuclear Safety.
Significant events are being investigated and resulting corrective actions are tracked to
completion and an Operating Experience program is in place. However opportunities to learn
from low level events are not being fully utilized. The team provided a suggestion in the area
of reporting lower level events for follow up.
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The plant is implementing a new system called SMI (integrated management system) which
will describe and optimize cross functional processes using staff involvement and strong
management oversight. Only a few processes have been completely implemented so far but
they expect the program to be complete by the end of 2010. The implementation plan appears
sound and actions are tracked closely. This system is anticipated to have many benefits
including efficiency and alignment of work groups, performance monitoring and effective
prioritization of management effort. The team encourages the plant to complete the
implementation of this new management system.
The plant utilizes a set of Performance Indicators to assess its compliance with safety
requirements. However the plant does not utilize the WANO Performance Indicators (e.g.
safety system performance, fuel reliability, chemistry performance, grid-related loss factor
and contractor industrial safety accident rate) to identify areas for improvement in an
international perspective and is encouraged to do so.
During the review the team noted several work practices, situations and conditions which can
be considered as an indication of safety culture at the plant.
The positive safety culture features include the following items:
– A number of situations in which the plant staff made conservative decision which
were fully supported by the senior management. Examples are detailed in Good
Practice 1.3 (b).
– At the Plant an open and thorough communication exists between staff members from
different levels in the organization.
– The Plant has several ‗Safety Engineers‘ who inspect equipment in the field and in the
control room and bring concerns to the attention of the Control Room Operators. The
Safety Engineers write a weekly newsletter to all staff discussing the safety issues that
are current. There is a monthly private meeting between a safety engineer, the Safety
Department Manager and the Plant Director that is frank and self critical.
– There is an open dialogue taking place among the staff while discussing plant
problems. Notable example is the discussions in the Safety Management Committee
(GTS) on various plant events especially one involving the human performance.
At the same time some other features indicate that additional efforts could result in the further
improvement of safety culture:
– The team observed instances in which management expectations were not met in the
field. Examples are: Three way communication, an expectation of management, is
infrequently used by operations staff. A Industrial Safety Department Inspector
coached workers in the field regarding work place industrial safety and area upkeep,
but on a check back later at the job site, no improvement was observed in area upkeep.
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– Targets of performance set at the plant do not always appear to be very challenging.
Examples include industrial safety accident rate and chemistry parameters. The team
observed that the argument ―This is agreed by French regulatory body‖ is often used to
defend the status quo.
– A management system is implemented to prevent injuries to workers in the plant.
However, the OSART team considers that not all opportunities have been considered
to eliminate industrial safety hazards in the plant related to inadequate guards on
rotating equipment, tripping hazards because of hanging wires and unmarked elevation
drops etc.
– The plant depends heavily on support from the EDF Corporate office. However in
certain situations this could result in ―group thinking‖ and decreased local initiatives
as was noted in the area of Technical Support, Chemistry and Operating Experience.
– Several facts relating to housekeeping and cleanliness problems were observed during
the review. Proactive actions taken to keep the working place clean and tidy were
found to be sometimes inadequate.
1.5.

INDUSTRIAL SAFETY PROGRAMME

The team provided a recommendation to reduce industrial safety hazards due to unprotected
hot pipes and equipment, inadequate installed guards on rotating equipment and tripping
hazards particularly due to uncontrolled extension cords.
There are other individual industrial safety hazards in the plant including a broken lamp with
sharp glass at head level, some un-terminated cables, a broken emergency evacuation sign, an
unsecured turbine blade used as a display in the training building which could fall over, lack
of emergency lights in the Maintenance Building, a cable tray at eye level protruding into a
walkway and a bank of gas bottles with no securing bar.
The employee safety committee says it takes too long for management to resolve industrial
safety concerns. They say that Nuclear Safety standards have improved significantly but
Industrial Safety Standards have not. To conclude, the team encourages plant management to
continue to implement actions to reduce industrial safety hazards in the plant in a timely way.
The employee safety committee stated that contractors are not reporting accidents to avoid
losing their contract. The committee also stated that minor accidents are not reported in order
to reduce insurance premiums. To follow up on this issue the Plant Nurse was interviewed.
The Nursing office saw 82 contractors due to work related incidents in 2008. Once seen, the
worker is not involved in the decision to report an accident. If the Nurse recommends the
person to see a doctor, then an accident report is filed. There were 12 contractor accidents
reported in 2008. 7 Lost Time and 5 with No Lost Time. These facts do not confirm the
statement made by the employee safety committee regarding non-reporting of accidents.
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DETAILED MANAGEMENT, ORGANIZATION AND ADMINISTRATION
FINDINGS
1.3.

MANAGEMENT OF SAFETY

1.3 (1) Issue: Not all opportunities have been taken to learn from low level plant events.
Significant events are being investigated and resulting corrective actions are tracked to
completion and an Operating Experience program is in place however opportunities to
learn from low level events are not being fully utilized as per the following examples.
– A worker safety isolation tag-out for a filter change was found to be deficient such
that the workers would not be protected from the system fluid. This condition was
detected by the workers before starting work. However there was no recognition
by the Operations Department that this was an adverse condition that could be
investigated for improvement in worker safety.
– Only Managers and more senior plant staff can input conditions into the corrective
action program database.
– Some adverse conditions are not entered into a corrective action program for
example:
– A procedural step was missed during a Diesel Generator test. This was the
subject of an Operational Decision Making telephone conference and the test
was repeated. This adverse condition will be discussed at a senior Operations
Department meeting but there are no plans to investigate the specific event
further.
– During an Industrial Safety Inspection a contractor did not respond to the
request from the inspector to clean up the work site. The inspector discussed
this with the Work Group Manager but there was no entry into a corrective
action program. The next day gas bottles were found standing unsupported at
the same work site.
– The temperature in Records Vault was 21 degrees C versus recommended limit
of 18 degrees +/- 1 degree. Documentation showed recommended temperature
limit was exceeded on two occasions in the last 2 months with no action
recorded. The next day another limit was identified as 18 degrees +/- 2 degrees.
Assuming this second reference is correct there was no deviation. On the
second day, the temperature in the room was again found to be 21 degrees but
air conditioning maintenance had just been done and the temperature was
falling. There was no entry into the corrective action program to document
either high temperatures or multiple temperature limits.
– 45 of 82 Industrial Safety Events were not analyzed. 12 lost time accidents, 10 non
lost time accidents and 15 near miss events were reported and analyzed for follow
up action.
Without learning lessons from low level plant events, there is a risk of more serious events
occurring that could be avoided.
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Suggestion: The plant should consider including lower level events in the corrective action
program to more systematically learn lessons for improvement.
IAEA Basis:
GS-G-3.1,
6.1. Measurement, assessment and improvement should be part of the establishment of a
learning culture in the organization. Individuals at all levels should review their work
critically on a routine basis to identify areas needing improvement and the means of achieving
it.
6.2. To avoid any decline in safety performance, senior management should remain vigilant
and objectively self-critical. As a key to this, objective assessment activities should be
established. The nature and types of assessment activity should be adjusted to suit the size
and product of the organization, should reduce the dangers of complacency and should act as
a counter to any tendency towards denial. In addition to the early detection of any
deterioration, an assessment of weaknesses in the management system could also be used to
identify potential enhancements of performance and safety and to learn from both internal and
external experience.
NS-G-2.11
I–3. Evaluation and analysis in depth of operating experience is not restricted to lessons
learned from safety significant events. It is also extended to lessons learned from situations
and events of lesser importance that would have had the potential to develop into safety
significant events but were prevented from doing so by features of the plant design and/or by
corrective actions by the operator.
Plant Response/Action:
In 2008, the station initiated a programme aimed at getting managers out into the field on a
regular basis. The programme was designed and implemented as part of the human
performance project.
The arrangements associated with this programme are described in organizational procedure
ref. NA 00/18.
This procedure has since been updated in order to include the resolution of findings recorded
in the field, as well as the resolution of emerging trends (rev. 1 dated 11/09/2009).
Field observation training (action E 465) was delivered to all managerial staff in the course of
2008, in order to acquaint them with the standards and expectations described in the booklet
entitled ―management field observations‖.
To date, approximately 80 managers have received training in field observation techniques. In
2010, about 30 contractor supervisors received training in field observation techniques.
Managers enter findings recorded during these observations into a special database called
‗Terrain‘. The quality of submissions is considered to be of a high standard. Every year, plant
senior management sets a specific number of observations for each department and each
manager.
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Since the start of 2009, field observations are tracked at both department and station level:
 Department level: via the field safety groups (CST), which meet at least once a month.
 Station level: via the human performance oversight committee, which meets once a
month.
It should be noted that:
 Departments track the field observation programme (number of observations carried
out and their respective focus areas) as well as the content of findings (warning signs,
trends, identification and resolution of issues);
 The focus of plant senior management is confined to programme tracking and
oversight, but does not concern itself with the content of findings recorded in the field.
In 2010, plant senior management decided to:
 Enable members of plant personnel to enter findings into the Terrain database on a
trial basis (these findings are referred to as ―basic findings‖ and are abbreviated as
―CS‖ in French): The departments to which Terrain access has been granted are
Operations and Site Security.
 Introduce a system for identifying emergent adverse trends. An initial analysis was
conducted on the basis of statistical extractions supported by the Terrain database.
This analysis was included in the annual safety report for year 2010.
A WANO technical support mission was conducted in November 2010. Some of the
suggestions issued on this occasion will be implemented gradually in 2011. Specific
examples include the production of an emergent trend resolution guide and benchmarking
exercises with other stations having performed well in this area. The next human performance
oversight committee meeting (scheduled for January 2011) will decide on actions to be
implemented by the station further to the WANO mission. A schedule of actions will then be
drawn up.
WANO advised us to learn lessons from the best-performing CST groups, which we did
forthwith during the mission by engaging in lively, multi-disciplinary discussion. We will
continue to do on the occasion of cross-functional exchanges within the scope of the human
performance oversight committee.
As far as 2011 is concerned, plant senior management has decided to set up a system for
individually and systematically dealing with findings at department and station level (EVT =
field observation processing system).
Three time frames have been determined: weekly, monthly and three-monthly. Decisions as
to how findings will be addressed are made for each individual finding.
At Monday meetings held by the station senior management team, discussions are confined to
the ―top five‖ findings, which could be potential warning signs or trends. Medium-term trend
analyses focusing on recurrent issues including CST feedback, as well as emergent trend
analyses are conducted on a three-monthly basis by the TSF group.
This initiative is due to begin on 31 January 2011, with the first senior management EVT
meeting.
The network of EVT representatives was appointed by the crafts in January 2011.
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IAEA comments:
Subsequent to the OSART mission the plant has revised its organizational procedure NA
00/18 to include relevant portions of corporate directive 119 on processing of low level
events. Terrain database now contains both the managers‘ observation in the field and also the
simple observations/basic findings (CS) made by personnel of the operations and industrial
safety departments who have been granted access to the Terrain database. Access to this
database by other plant departments has yet to be provided.
Pending backlogs on analysis of industrial safety events, observed during OSART mission,
have been cleared and analysis of such event is now performed promptly.
From end of January 2011, a system has been put in place to perform a weekly review of fresh
inputs in Terrain database from which top five issues are identified for augmented analysis
and corrective actions. To capture emerging trends at the plant level and take corrective
actions based on these trends, monthly and quarterly reviews at senior management level have
been instituted. However as this is a very recent initiative no results at this level of review are
presently available.
Conclusion: Satisfactory progress to date.
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1.3 (a) Good Practice: Senior Management Support for Operational Safety
Senior Plant Managers are improving Operational Safety by their daily visible support for
staff behaviours that enhance Nuclear Safety.
The Plant Director stopped an outage in 2007 after 3 events occurred. He met with the Shift
Supervisors as a group and declared his personal support to stop any tasks that could
negatively impact safety.
In 2008 plant management made a decision to extend an outage by proactively plugging tubes
in two non leaking Steam Generators on Unit 2 after a leak occurred in a tube in the third
Steam Generator.
In 2008, the plant pressure boundary inspection department were asked to assess a leak on the
secondary side of the plant. They found a weld defect and raised a concern that the whole
weld could fail and cause a serious non radioactive steam release. The Inspection Manager
was supported in her concern by plant management. The line was isolated and the plant was
shutdown to repair.
In March 2009, the Shift Supervisor made a conservative decision to delay the restart of Unit
1 by 8 hours. The person felt confident that the decision would be supported by management
and in fact both the manager and the Plant Deputy Director for Production complimented the
action.
The Plant has several ‗Safety Engineers‘ who inspect equipment in the field and in the control
room and bring concerns to the attention of the Control Room Operators. The Safety
Engineers have trained over 400 staff to improve their understanding a compliance with
Technical Specifications. Safety Engineers write a weekly newsletter to all staff discussing
current Nuclear Safety issues and are very active in supporting safe execution of outages.
There is a monthly private meeting between a Safety Engineer, the Safety Department
Manager and Plant Director that is frank and self critical.
Automatic Reactor Scrams were reduced from 3.5 per unit per year in 2006 to zero in 2008
through a comprehensive program of human performance improvements and equipment
changes.
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1.5.

INDUSTRIAL SAFETY PROGRAMME

1.5 (1) Issue: Not all opportunities have been taken to eliminate industrial safety hazards in
the plant related to unprotected hot pipes and equipment, inadequate installed guards
on rotating equipment and tripping hazards particularly due to uncontrolled
extension cords.
A management system is in place to prevent injuries to workers in the plant
including policies and requirements, management observations, safety department
inspections, joint union management committees, performance indicators and root
cause determination and correction after events and near misses. Action plans are in
place to improve the safety of power tools, correct abrupt changes in elevation on
walkways and improve access to some equipment. However the following conditions
remain in the plant.
– In 6 locations, thermally hot piping or equipment is not insulated for thermal
protection
– 4 components with rotating shafts have installed guarding that is inadequate to
prevent staff from contacting the shaft.
– During a single Safety inspection 5 examples were found of extension cords
presenting a tripping hazard to employees.
– Several other conditions exist in the plant where hazards exist including a cable
strung across a walkway at head height and a gas bottle bank without a bar to
secure the bottles in place. An emergency exit in the main access building had a
chain and lock across its doors.
– 12 Lost Time Injuries occurred in 2008. This represents a rate is 5.8 injuries per
million hours worked. The Utility Target is 4 and the best performance in the fleet
is 0.5. One Lost time injury was due to tripping. Current performance does not
meet industry standards.
Without eliminating industrial safety hazards the potential for personal injuries will continue
to exist.
Recommendation: The plant should reduce and minimize industrial safety hazards in the
plant that are related to unprotected hot pipes and equipment, inadequate installed guards on
rotating equipment and tripping hazards particularly due to uncontrolled extension cords.
IAEA Basis:
ILO-OSH 2001,
3.10. Hazard prevention
3.10.1. Prevention and control measures
3.10.1.1. Hazards and risks to workers' safety and health should be identified and assessed on
an ongoing basis. Preventive and protective measures should be implemented in the following
order of priority:
(a) eliminate the hazard/risk;
(b) control the hazard/risk at source, through the use of engineering controls or organizational
measures;
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(c) minimize the hazard/risk by the design of safe work systems, which include administrative
control measures; and
(d) where residual hazards/risks cannot be controlled by collective measures, the employer
should provide for appropriate personal protective equipment, including clothing, at no cost,
and should implement measures to ensure its use and maintenance.
NS-G-2.14
7.36. The operations manager should also analyse industrial safety related events in the
operations department so as to be aware of the direct and root causes of such events. The
operations manager should analyse trends in the occurrence of industrial accidents relating to
poor industrial safety in the operations department and should take action to reduce the
number of events relating to industrial safety.
NS-G-2.4
6.56 An industrial safety programme should be established and implemented to ensure that all
risks to personnel involved in plant activities, in particular, those activities that are safety
related, are kept ALARA.
Plant Response/Action:
HOT PIPES AND COMPONENTS:
Further to the OSART recommendation issued in the first half of 2009, we hired a contractor
to assess the status of all circuits transporting hot fluids, both inside and outside the
radiologically controlled area (excluding containment). A list was drawn up of all
components exceeding a temperature of 60° C, to which personnel could be easily exposed
when moving about the plant.
230 points matching these criteria were identified, photographed and posted with a hazard
sign displaying a danger symbol.
We then prioritized each hot spot according to temperature and accessibility. 50 hot spots
were given a high-priority rating, accounting for 22% of those assessed.
Proposed solutions for eradicating hazards in situ include the installation of protective grilles,
extensions and heat insulation covers.
For each and every hot spot, an assessment needs to be carried out in order to determine the
most suitable type of protection, whose presence would not hinder operations or maintenance
work. In order to do this, members of the static machines/vessels department, operations
department and risk prevention department, as well as heat insulation fitters, need to meet and
jointly come up with the best solution for each hot spot.
Work on all high-priority hot spots coming under the responsibility of the pipe and vessel
maintenance department has been scheduled for 31.03.2011 (accounting for 34% of highpriority items).
60% of medium-priority items coming under this department‘s responsibility have been
scheduled for completion by the end of 2011.
A total of 60 hot spots have been scheduled to be worked on this year.
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ROTATING EQUIPMENT
The status of components in the turbine building has been assessed by an accredited company
(SOCOTEC, contract ref. M446C03150). Of the 800 components inspected, 70 deficiencies
were noted. Selected components have been identified by means of hazard signs displaying a
warning message and danger symbol (―dangerous machinery, hands can become trapped‖).
These components include secondary-circuit cooling pumps, auxiliary feedwater pumps and
control-rod power supply systems, etc.
Secondary-circuit cooling pumps have been scheduled to be fitted with protective covers by
31/01/2011.
Assessment of rotating equipment outside turbine building and containment during outages
(formerly an optional item) will be performed in 2011.
ELECTRICAL EXTENSIONS
Purple cables and hooks specifically reserved for testing have been purchased in order to
prevent cables from trailing across the floor, and to identify the departments to which they
belong.
Gantries and raceways are available for routing cables so as to prevent them from
falling and getting damaged.
Risk-prevention technicians have been briefed on this item in preparation for their worksite
inspections, during which they will be challenging and rectifying deviant conditions.
IAEA comments:
The plant has applied a systematic approach to identifying industrial safety risk of contact
with hot surfaces and rotating parts of equipment. This has resulted in a considerable number
of risk items identified and located. All identified risks have been marked with appropriate
warning signs. Workforce and budget has been assigned for eliminating risk factors;
assessment of the actual solution for each case is underway. Prefabrication of protection
screen for hot surfaces is in progress. Two deadlines have been set for elimination of risk
situations based on their priority: 1st quarter and end of 2011. However actual progress on
eliminated risk items in the field as of today is about 12% for hot surfaces and about 10% for
rotating parts.
The plant has embarked on applying extension cords and temporary cables that are easier to
visually identify and also ensuring that they are better routed in order to avoid that they pose
an industrial safety risk. However during plant walk down an example was found indicating
that this new initiative is not yet fully followed.
There is practically no progress in reducing the rate of injuries in 2009 and 2010 as compared
to 2008 (5,2 and 6,0 versus 5,8 per million hours worked). However injuries have occurred
due to hot surfaces, rotating machines and cables.
Conclusion: Satisfactory progress to date
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2.
2.1.

TRAINING AND QUALIFICATIONS

TRAINING POLICY AND ORGANIZATION

Although the effectiveness of training is sufficiently reviewed and individual qualification is
maintained, there is no process on periodic evaluation of the training process itself and the
team encourages the plant to implement such evaluations.
The trainee assessment process is well developed and implemented and is comprehensive.
The team considers this as a good practice.
A well established succession process exists for recruitment and training to timely replace the
staff in case of retirement and/or promotion. The team considers this as good performance.
2.2.

TRAINING FACILITIES, EQUIPMENT AND MATERIAL

The old classrooms are not in good condition. Some lights are unavailable, the floor has been
damaged in several areas and some reference materials are not up to date. Training on fire
safety, emergency preparedness etc. is provided in these classrooms and the team encourages
the plant to improve and maintain the condition in the classrooms. The new building is being
constructed and it is expected to replace the old one by the end of the year 2009.
During training sessions, instructor aids provide a realistic environment, such as turbine-hall
noise and the use of the real name of shift field operators. The team considers this as good
performance.
No process exists for implementation of plant modifications at the simulator and the time for
their implementation is long (1-2 years). Although there are compensatory measures in place
in the training programme to mitigate differences between actual plant status and simulator,
the team has provided a recommendation in this area.
Although the training materials for both initial and refresher training are of a good quality and
well organized, there is no process developed for periodic review of the training materials for
initial training and a team has provided a suggestion in this area.
2.3.

QUALITY OF THE TRAINING PROGRAMME

On-the-job (shadow) training is well organized and provided by skilled staff. However there
is no process at the plant to train supervisors/tutors involved in on-the-job training in
training/coaching methodology and tutorial skills. Although the plant has recognized this
problem and started cooperation with UFPI (corporate training authority) on developing a
special training course on tutorial skills, the team has made a suggestion in this area.
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2.5.

TRAINING PROGRAMMES FOR FIELD OPERATORS

A comprehensive initial training programme is provided in the Craft/Skills Academy and the
team considers this a good performance.
2.8.

TRAINING PROGRAMMES
PERSONNEL

FOR

MANAGEMENT

AND

SUPERVISORY

The team considers succession planning and provision of initial training in the Management
Skills Academy as a good performance.
2.9.

TRAINING PROGRAMMES FOR TRAINING GROUP PERSONNEL

The team considers the well established training programmes and strong assessment of
instructors as a good performance.
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DETAILED TRAINING AND QUALIFICATION FINDINGS
2.1.

TRAINING POLICY AND ORGANIZATION

2.1 (a) Good Practice: The process of trainee assessment is well developed and implemented
and is comprehensive.
Task observations performed by management are an essential means of confirming that staff
have acquired and maintained the requisite skills, as they enable management to assess staff
skills in their immediate working environment.
As they require management presence in the field, they are also an effective means of:
– implementing good practices across the board
– detecting deficiencies
– discussing work-related issues with the staff (cooperation).
These observations are performed during the initial work authorization phase for recently
hired staff, and during the authorization renewal phase for more experienced staff.
This practice is implemented by a number of crafts:
Initial authorization: The training academy arranges for management to perform task
observations in order to approve the acquisition of skills at the end of the basic training
module, for all specialities.
The training academy also arranges for management to perform task observations in order to
issue partial work authorization during the specific training module, for operations and I&C
staff.
Renewed authorization: The chemistry, fuel, risk prevention and safety/quality functions also
implement this practice. Operations has drawn up observation reference standards and has
already initiated the programme (underway for shift managers).
The practice is already implemented within the mechanical maintenance and I&C and is now
being extended across the plant under the supervision of the human resources function. A
formal agreement has been signed with the DPN (corporate level organization) and the plant
has committed itself to the regulator for implementing this practice throughout the plant. It
forms part of the human resources macro-process (Integrated Management System - action
A141). A deadline has been set for the end of 2009.
Plant results demonstrate that this good practice produces the expected results.
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2.2.

TRAINING FACILITIES, EQUIPMENT AND MATERIAL

2.2 (1) Issue: The plant does not have a process in place for the periodic review, timely
modification and updating of the full scope simulator which would reflect actual plant
status at every time.
– There is no procedure for the periodic review, timely modification and updating of
the full scope simulator.
– There are requirements only for the integration of the 3rd ten year outage (VD3)
modifications to the simulator within the prescribed time frame.
– According to the existing schedule, all modifications that will be implemented
during VD3 in 2009/2010, will only be implemented at the simulator in 2011. The
best industry practice is to implement major modifications in the simulator before
starting back the plant after a major outage.
– There are no general requirements for the integration of modifications to the
simulator:
– Modification ―APRP BI‖ (LOCA Intermediate Branch) made on Unit 1 in
December 2008has neither been implemented on the simulator nor on Unit 2.
This modification will be done on Unit 2 in May 2009.
– Modification of the instrument ASG001MN (Level of Auxiliary Feedwater
Tank) on the Panel 5 made on the plant May 1999 is not reflected on the
simulator.
– The raw water system alarm inhibition switch (SEB), which was installed on
Unit 1 in 2005 and on Unit 2 in 2004, is not installed on the simulator.
Measures are in place to compensate for these deficiencies.
Absence of timely implementation of modifications made on the plant onto the full scope
simulator can lead to inaccurate training.
Recommendation: The plant should establish a process for the periodic review and timely
modification and updating of the full scope simulator which would reflect actual plant status
at every time.
IAEA Basis: NS-G-2.8:
6.7. A procedure should be in place for the periodic review and timely modification and
updating of training facilities and materials, to ensure that they accurately reflect all
modifications and changes made to the plant.
Plant Response/Action:
The EDF organisation centralises all simulator modifications with one entity within the
Engineering Division, namely the CIPN.
The DPN has drawn up and approved a simulator policy document defining general principles
for upgrading simulators. The requirements stipulated are aligned on international standards
(EnBW, BE, etc), namely: simulator modifications incorporated by the end of the outage to
obtain a simulator in compliance with the status of the trainees‘ unit, operations personnel
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trained in the new modifications on the simulator prior to start-up, etc, which assumes that the
simulators can be personalised and reconfigured.
The delay in upgrading currently experienced by the Fessenheim CP0 simulator will be
caught up when the batch of third ten-year outage modifications are incorporated in July 2012
(decision taken by the simulator steering committee on 9th June 2010).
In order to cover the period up to the date for upgrades in July 2012, the UFPI has drawn up,
with support from the CIPN, a training management document for deviations defining
training countermeasures to be applied to cover the third ten-year outage differences between
the simulator and the units and thus guarantee quality of training of plant operators operating
upgraded units and being trained on a simulator reflecting upgrades from the second ten-year
outage. One example of this is further to design modification ref. PNXX 0608, instead of the
RCS pumps tripping automatically, the instructor trips them manually for the types of
scenario concerned (LOCA).
Furthermore, the DPN, the CIPN and the UFPI are currently working on implementation of
an intermediate project so that a part of the differences can be promptly resolved. The
findings of this meeting were presented to the corporate simulator coordination committee on
6 January 2011. An inspection by the CIPN and the contractor in charge of the Fessenheim
simulator in-service support contract is scheduled for 31/01/11 to validate current status and
decide on short-term actions to be initiated.
In more general terms, the UFPI is working, together with the CIPN and the DPN, on drafting
of a periodic review procedure for simulator compliance with plant status.
IAEA comments:
Further to the recommendation of the OSART team, the plant decided to adopt the
international standards (such as EnBw and BE) with the upgrading program of the simulator.
Combined with this decision EDF created a ―road map‖ to achieve this goal according to two
main steps: first deadline of week 35/2011 for intermediate equipment deviations documented
in the Minutes of Meeting (31.01.2011) and second deadline of July 2012 with full
incorporation of ten-yearly outage modifications. The deviation report (4. ECARTS ENTRE
LE SIMULATEUR ET LA SDC TR1) pointed out the step by step program. (Colours green,
yellow and red are used and show the implementation time). Deviations between the
simulator and the MCR are visualized in the validated EDF documents, programs and
schedules. The Training Management of the plant is informed about the modifications and the
implementation date.
The integrated implementation of the project in July 2012 is expected to close the
recommendation of the OSART team in 2009.
Conclusion: Satisfactory progress to date
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2.2 (2) Issue: The plant does not have a process for the periodic review of training materials
for initial training.
– UFPI (corporate training entity) undertakes a periodic reactive monitoring of
the quality of training courses, and it initiates required changes to the
specifications and/or contents of these training courses. UFPI also annually
updates the simulator training content for maintaining operator skills.
Documents on the nuclear safety reference standards training incorporate
operating experience feedback annually. However there is no compulsory
periodic review of the specifications and content of initial training.
– Several comprehensive training packages for initial training have not been
reviewed since 2004.
Without the periodic review of training material it is difficult to guarantee the proper training
of staff, which can lead to operator performance problems.
Suggestion: Consideration should be given by the plant to establish a process for the periodic
review of the training materials for initial training.
IAEA Basis: NS-G-2.8:
4.27. Theoretical concepts in such areas as reactor physics, principles of operation of plant
systems and equipment, thermohydraulics, plant chemistry, reactor safety, industrial safety
and radiation protection should be reviewed periodically.
6.7. A procedure should be in place for the periodic review and timely modification and
updating of training facilities and materials, to ensure that they accurately reflect all
modifications and changes made to the plant.
Plant Response/Action:
As part of the effort to renew its professional training process, the corporate training entity
(UFPI) adopted the SAT structure advocated by INPO reference standards on 16/11/2010.
Action no. OP5 ―assess system performance and plan for the future‖ calls for effectiveness
reviews to be conducted on training initiatives incorporating safety-related, technical and
pedagogical operating experience, as well as monitoring data. These reviews are used to draw
up three-yearly programmes for the updating and maintenance of initial and refresher training
courses.
IAEA comments:
On 16/11/2010, the INPO reference standards for Systematic Approach to Training (SAT)
were adopted on site. The process of systematic review of training courses and materials has
been incorporated with inputs coming from various feedback loops covered by the OP5
process. The main output is factored into a three-year training course revision program so that
the latest operating experience is used for illustration purposes.

Conclusion: Issue resolved
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2.3 (1) Issue: The plant does not have a process in place for training of supervisors/tutors
involved in on-the-job training in training/coaching methodology and tutorial skills.
– Although a project for the training of the supervisors/tutors for on-the-job
training has been planned for 2009 and is currently being developed with the
support of an UFPI (corporate training entity) consultant, no pedagogical
training of the supervisors/tutors for shadow training has taken place yet.
– There is no procedure in place for training and evaluation of the pedagogical
skills of on-the-job training supervisors/tutors.
Without sufficient supervisory/tutorial skills, instructions provided to the trainees could be
ineffective and could produce inadequate training results.
Suggestion: The plant should consider the establishing of a process for training of
supervisors/tutors involved in on-the-job training in training/coaching methodology and
tutorial skills.
IAEA Basis: NS-G-2.8:
5.31. … In addition, the instructors should be familiar with the basics of adult learning and a
systematic approach to training, and should have adequate instructional and assessment skills.
5.32. All staff of the training unit, as well as simulator and technical support engineers,
technicians and instructors, should be given training commensurate with their duties and
responsibilities.
Plant Response/Action:
Courses designed to impart mentoring and shadow-training skills started being delivered in
2009.
Run by the UFPI, these courses are split into two stages, each lasting a day.
The first day is devoted to theoretical knowledge and a few situational training exercises,
aimed at identifying good practices associated with the induction and shadow training of
newcomers.
The second day of the course follows six months later, after an initial period during which
knowledge acquired on the first day is put into practice. The second day is devoted to
exchanges of experience, where live situations are discussed in order to identify areas for
improvement.
By the end of 2010, 61 mentors/shadow trainers had been trained at the station.
Owing to the outage schedule for year 2011, these courses have been suspended until the
beginning of 2012, when they will be resumed for all newly appointed mentors.
In order to further improve the system, a mentor seminar has been scheduled to take place on
28 January 2011 with the support of the UFPI (Jean-Pierre Chambon). Its aim is to highlight
the importance of the mentor‘s role (the plant manager will attend), to continue exchanges
among mentors, and to carry on seeking common reference points with the support of an
academic consultant (René Jarry). Working groups will be set up during this seminar in order
to identify aids and obstacles, and to identify areas for improvement.
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IAEA comments:
The training courses started up in 2009 as planned and documented in the training
specifications compiled on 27/05/2009. The course consists of 1 day of theory and practical
training with a second day 6 months later for experience sharing of the first 6 months. 61
tutors have been trained so far – approximately 10% of the total number, maintaining a pool
of tutors across the departments. The course covers instructional and assessment skills and
Systematic Approach to Training. The plant has made a conscious decision not to carry out
this training in 2011 but to focus training resources on qualification due to the workload
incurred by the outages. However, these training courses will resume in 2012. A site seminar
was held on 28 January 2011 including participation from a sociologist and division into
subgroups for identification of areas for improvement and included attendance from the Plant
Manager.

Conclusion: Issue resolved
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3.
3.1.

OPERATIONS

ORGANIZATION AND FUNCTIONS

The new position of "Pilote de Tranche" has been added to the shift team. It is established
between the Deputy Shift Manager and the 4 control room operators. The intention is to
delegate some activities and allow the Shift Manager to manage the people and activities of
the shift. In the view of the team, it is a good practice.
Operations goals are developed from a bottom up business planning approach. This involves
all staff and is signed onto by senior management. Integration of ideas is a contract with staff.
The Shift Project approach allows full engagement in the development and delivery of the
business plan and is seen as a good performance.
The Management Field observation process has been embedded in the Operations Department
for two years. It is now being rolled out across the site. Insufficient effectiveness is evidenced
by the number of minor deficiencies identified on each tour by the team.
Outage has a strong Operations team and commitment. The outage schedule is reviewed for
Technical Specifications and other rule compliance via a manual process. Although a
schedule was seen with colour coded risk due to release from service of different equipment
and vertical slices are designed to indicate incompatible activities on any particular day, this
process is not automated so it depends on the expertise of the reviewer. Use of automatic
deterministic computer tools are commercially available to help diagnose conflicts before
they occur. The plant is encouraged to consider the nuclear safety benefits against the cost and
difficulty of implementation of such a tool.
Each Shift Manager holds an off site seminar with his or her shift team. They carry out a self
assessment and identify issues that they perform well and those processes or activities or
equipment that needs improving. This is then developed into a Shift Project for the year in
support of the business plan. Progress is tracked and accountability for delivery monitored.
The team considers this as a good performance.
At the Operations Focus Meeting communication between work groups and the scheduler did
not always confidently identify that someone was going to complete the work as planned.
This lack of positive confirmation makes accountability less secure and Shift Managers are
encouraged to assert the right standard.
3.2.

OPERATIONS FACILITIES AND OPERATOR AIDS

Field operators have low frequency mobile telephones that enable easy communication with
the Main Control Room (MCR) from most areas of the plant. This is a positive situation that
could be used at other plants.
The public address system is used for contacting individuals in non-urgent situations and is
heard in the MCR. Overuse of this facility is an operator distraction.
Two control room alarm facia windows were followed up, one was 2 months past the
expected repair deadline, the second was waiting 12 months for a replacement part. Both
were progressed during the period of the review.
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Positive – Unit 1 is painted green and unit 2 is painted blue. This can help reduce human
performance errors if it is referred to in Pre Job Briefs. Field operator stated that everyone
knows the colour so it is not stated prior to work. The plant is encouraged to use this error
prevention tool more visibly.
Storage of equipment on the plant does not require the approval of the Operations
Department. The plant is encouraged to take control of the process for approving equipment
stored on the operational plant.
3.3.

OPERATING RULES AND PROCEDURES

Technical Specifications issue associated with refrigeration compressor 0DCC-052CO,
0DCC-053CO and 0DCC-054CO assessed. Compressor 52 and 53 are identified in Technical
Specifications and have associated surveillance tests to assure availability. These machines
are obsolete and the temporary compressor 54 was installed. In 2007 the law was changed to
include pressure regulations that applied to compressors 52 and 53. Agreement was reached
with ASN that the temporary compressor 54 could be relied upon but the two existing
machines had to be maintained available by surveillance testing every other month. The
temperature of the cooled rooms could be maintained below 40 degrees C by the portable
compressor and Technical Specifications could be satisfied by carrying out surveillance
testing on the two original compressors.
Compressor 0DCC-053CO failed its surveillance test on 12 March 2009 at 16:50. A part was
changed but this did not fix it. Further diagnosis identified a pressure controller defect. This
spare part is no longer available and it is expected to be August before it is available. At this
point the plant declared that the event was reportable to the regulator because the 14 day LCO
action statement could not be complied with. Two letters were sent to the regulator on the
23rd and 26th March requesting continued operation based on a commitment to comply with
Technical Specifications requirements by October 2009. The ASN made an expertise of the
technical report provided by the plant and gave its authorization to this exemption request.
The plant is encouraged to complete the analysis of this event to enable learning to prevent
similar difficulties in the future.
With the exception of this example, the plant has developed an efficient way to follow
Limiting Conditions of Operations (LCO). The team considers this as a good performance.
3.4.

CONDUCT OF OPERATIONS

The human performance programme is being implemented in EDF and at the plant. There are
improvement leaders (champions) in Operations. A good idea is the training technique to
consider that the operator has a camera at the end of his finger and it looks at the
identification label as the operator points to the characters. In the future, technical staff will
get refresher training. It is the expectation that labels are read aloud. This was observed with
the Shift Manager and Reactor operator doing it. However, a Field Operator did not.
In the MCR the reactor operator was interrupted by the other operator but he did not (visibly)
take a minute to ensure he was in the right place after the interruption. No error was made at
this time.
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The question ‗what is the worst that could happen?‘ is part of the Human Performance
programme but was observed as being the failure of the surveillance test rather than the
unplanned automatic trip of the reactor.
MCR operators are not required to have total focus on the reactor during shift turnover. It is
acceptable for one operator to be listening into the brief and attending to alarms. A
modification, coordinated by a reactor operator, is being developed to display key parameters
to make this task more effective. Other plants have an overlap of operators so that the briefing
can be carried out whilst the previous shift is manning the reactor. The plant is encouraged to
look at this practice whilst the modification is being prepared.
Shift Manager prepares brief at the start of shift identifying what activities need peer
checking. This has not been observed in practice. The appointment of the "Pilote de Tranche"
position will regularize the human performance tool use on shift.
Check sheets for reactor operators to confirm that correct alarms are received during
surveillance test carried out by I & C have no space for tick/cross or initials. In the example
there is a list of alarms expected. The Control Room operator put crosses against them to
identify they were received. It would be useful to date the form and initial that each alarm was
received and again when each was cleared. This record could then be attached to the work
package.
A distinctive feature of the plant in comparison with other French PWRs is that the reactors
do not have "grey" control rods and therefore they do not normally perform load following.
Each reactor requires boron dilution of approximately 1 part per million of primary circuit
water per 8 hour shift. The timing is determined by reactor conditions. The Reactor Operator
carries out routine dilutions as required. Explicit permission and oversight by the supervisor
is not required.
A specific pre job brief is not given prior to adjustments of boron concentration of the reactor
to compensate for fuel burn-up.
The quantity of water added to the reactor for dilution or boric acid for boration relies on a
number of control actions including the automatic function of the equipment to stop the flow.
Observation of diverse reactor parameters is carried out to ensure safe completion of the
activity.
The expectations of senior management in the plant are that routine and frequent operations
to control burn-up do not require special oversight, however, two operators are required to be
in the control room during the evolution.
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The expectations of senior management in the plant are that unplanned load changes due, for
example to secondary side heater train trip, would not launch a specific investigation into the
effects of changes in reactivity. The plant is encouraged to consider the reactivity controls
stated and supervision provided.
Oil and water leaks on equipment are not systematically identified and corrective actions are
not always initiated. The team has provided a suggestion in this area.
Field operator handover was carried out in a men‘s change room. This was self identified and
an attempt has been made to ensure the quality of handover.
A computer logging facility is to be part of the planned operations facilities. Procedure
identifies that the Deputy Shift Manager will check all of the logs at the end of shift briefing.
This is not done for field operators who have poor evidence of logs for handover. There are
no signatures evident. Field Operator has keys hanging from his pocket when he leans over
operational equipment. This could interfere with safe operation.
Conditions in the plant show that standards and expectations of Operations Management are
not delivered consistently by field operators. The team has made a suggestion in this area.
3.5.

WORK AUTHORIZATIONS

Documents are being updated. They do not have independent verification or peer checking
included in the appropriate places at this time, as the policy is that the behavioural
requirement will be covered at the pre job brief. The plant is encouraged to monitor the
consistency of application and effectiveness of this policy over the next year.
3.6.

FIRE PREVENTION AND PROTECTION PROGRAMME

The skills development programme for fire-response team leaders and senior emergency
response officers was identified by the team as good performance.
Maintenance of fire barriers in general is adequate. However during the review , the team
observed some places with inadequate status of fire barriers:
– Fire barrier of the cable tray 819 C132 on +8,2 m level of Turbine hall has been
damaged;
– Fire hatch 0 JSN 212 QG in the Auxiliary Building was kept open with a
temporary cable passing through.
– Fire door of room W210 (containment spray system) was not closed on latch.
The plant is encouraged to focus on sealed fire zones.
The plant decided to implement a suggestion put forward by the seconded professional firefighter, which involved drawing up a training package an holding training sessions geared
towards improving the leadership skills of fire-response team leaders. After conducting two
trial sessions 2007 and 2008, all fire-response team leaders were trained.
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An identical programme was set up for senior emergency response officers (PCD2), the aim
being to better prepare them for managing fire-related events in coordination with the
commanders of the external fire brigade. The first part of the programme has provided senior
emergency response officers with the skills required to better manage fire related events and
gain a better understanding of their role in the organizational structure. This is considered as a
good performance.
During observations, the team saw the plant response to a spurious fire alarm, a planned fire
drill and a real fire in the laundry. In each case, the fire response team, control room staff and
the outside fire brigade performed their roles well.
The team note the fact that a real fire occurred and encourage the plant to investigate root
cause and trend information to eliminate future occurrences.
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DETAILED OPERATIONS FINDINGS
3.1

ORGANIZATION AND FUNCTIONS

3.1(a) Good Practice Application of human factors specialist knowledge and human
performance error prevention tools to shift operations.
The position of ―Pilote de Tranche‖ was created in 2008, with a view to centralising the dayto-day operational-decision making process in a single location: the main control room. The
―Pilote de Tranche‖ is responsible for coordinating the schedule, for setting priorities and for
distributing work within the shift crew.
As part of his duties providing direction in the performance of daily activities, he incorporates
nuclear safety considerations and manages the shift-manager and deputy shift manager call-up
system.
During power operations, he provides technical supervision for both units. When one unit is
in outage, he provides technical supervision for the operating unit and common plant, thus
freeing up the deputy shift manager to deal with matters on the unit in outage.
In 2008, the position of ―Pilote de Tranche‖ was introduced in one shift crew on a trial basis.
Since the end of 2008, 7 ―Pilotes de Tranche‖ have successfully gone through the
authorization process, making a total of 1 per shift crew.
In May 2009, a 4-week trial (2 weeks during power operations and 2 weeks during outage on
unit 2) will be conducted at department level, in order to make the necessary adjustments to
the creation of this new position.
The operations department has chosen to provide the ―Pilote de Tranche‖ with specific
training in human performance tools, thus enabling them to acquire specialist knowledge in
this area. They will provide the reference model for the use of error reduction techniques
within the crews. Their duties will include reinforcing the use of human performance
practices and promoting the use of these practices both within the crews as well as within
other departments. This facet is already being implemented within the shift operations crews.
Plant results demonstrating that this good practice produces the expected results:
The trial conducted in 2008 showed that the position of ―Pilote de Tranche‖ has given deputy
shift managers more time on shift for providing technical guidance, for going into the field
and for supporting crew projects. This will eventually enable shift managers to take a step
back from day-to-day, hands-on aspects, allowing them more time to focus on day-to-day
operational safety matters and focus their attention on the management of their crews.
The ―Pilote de Tranche‖ (Human Performance specialist) is an additional asset in terms of
promoting the use of error reduction techniques. He provides strong support to shift crew
management regarding the use of these techniques. The most obvious advantage is that crews
are becoming more and more accustomed to using these techniques as a matter of course.
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3.3.

OPERATING RULES AND PROCEDURES

3.3(a) Good Practice: Shift Managers use of a reference standard for performance of safety
assessment.
The Shift Manager‘s plant safety assessment is an essential safety fundamental. This
assessment essentially takes the form of a panel walkdown (including periodic checks
performed in the nuclear instrumentation room and in switchgear rooms for plant radiation
monitoring channels). At the plant this assessment is performed using a document specific to
each reactor mode. The document includes the items to be checked as a minimum
requirement by the Shift Manager. These documents list the key technical specification items
to be checked during each shift: current Limiting Conditions of Operation and requisite
courses of action, special instructions and technical specification exemptions, Surveillance
tests to be performed during the shift, important computer and window alarms, checking for
absence of technical specification violations, safety-related parameters, key points not
covered by alarms and, event-related checks.
The check lists also contain additional checks to be performed at specific intervals during the
week:
– Nightly checks: List of work requests, list of current work permits, review of
computerized log every 24 hours, rate of change of reactor power and load
variations are within the limit of technical specifications.
– Functional check of plant radiation monitoring channels three times a week.
– Weekly check of boron concentration levels in required tanks and primary circuit
iodine 131 equivalent every Monday night.
The document also states that the key deviations detected during each shift must be addressed
at the operational focus meeting or raised by the Shift Manager with the Safety Engineer
during their meeting.
These check lists have a number of advantages:
– Extensive, standardized checks performed by all Shift Managers.
– Technical Specification compliance checks performed at required frequency.
– Assured position of certain valves and components, correct configuration of
regulation channels and certain required systems that are not connected up to the
main control-room alarm system.
Plant results demonstrating that this practice produces the expected results:
Improvements in the detection of Technical Specifications breaches:
– Simultaneous presence of a group-1 LCO that is incompatible with actions to be taken
in response to a special instruction.
– Deviations from requisite course of action in the event of a limiting condition
involving the aux. feed system.
– Failures to follow requisite course of action stipulated by special instructions
pertaining to the full-length control-rod system.
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An example of effectiveness of this practice is that no safety-significant events were reported
relating to excursions from level or pressure ranges on safety injection accumulators over the
past 3 years. The document makes it easier for new shift managers to perform safety
assessments specific to the various outage conditions.
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3.4.

CONDUCT OF OPERATIONS

3.4(1) Issue : Conditions in the plant show that standards and expectations of Operations
Management are not followed consistently by field operators.
In September 2008, the plant started a programme to eliminate labelling deficiencies
and the plant has initiated the OEEI programme which among other issues addresses
improvement in housekeeping. However the following deficiencies were not identified
and reported by the field operators.
– Label of drain valve next to flow meter orifice flange 2 GRH 001 KD is missing
– Missing label of valve 0 SCA 416 / 426 VF outside turbine hall in front of fuel oil
tanks
– Missing Labels of 2 KIT room L570 + 11,0 m (Data-Processing System ControlRoom)
– Temporary storage of welding equipment exceeds expiry date (Filter deck + 12 m
room N509 in BAN)
– Temporary feed cable connected to cabinet 1 LEC 112 CR in room W228 (control
rod drive mechanism feed room), passes through room W229 (motor driven
auxiliary feedwater pumps) and ends in staircase L211. The cable is traced
appropriately through temporary cable penetrations, but it is not in use.
– Diesel 1 LHG Unit 1. Oil and dust accumulated on lower part of the engine
– Water is on floor (fuel building room K411 in RCA). Leak is from a ventilation
cooling system.
o The equipment 2 SAP 11 ZV has a layer of dust and grease on it.
The standards of log keeping are below expectations of management. This is to be resolved
when the new facility and computer logging system is available. A procedure identifies that
the deputy shift manager will check all of the logs at the end-of-shift briefing. This is not
done for field operators. There is no formal sign on to these logs.
It is the Corporate Human Performance policy not to embed the error prevention tools in any
procedures. Operation expectation is that they will be used and implemented via pre job
briefs. This limits the consistency of application across all shifts.
Insufficient operations standards of labelling, housekeeping, log keeping and use of Human
Performance tools within the field operating staff may not support the safe and reliable
operation of the plant in all operating conditions.
Suggestion: Operations Management should consider improving the actual standards
demonstrated by field operators in comparison with the stated expectations.
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IAEA Basis:
NS-G-2-14
5.1. A consistent labelling system for the plant should be established, implemented and
continuously maintained throughout the lifetime of the plant. ……
5.3. The plant management should ensure that all valves, switches, breakers and components
are labelled using the same labelling nomenclature as that prescribed in current design
documents.
5.4. Particular consideration should be given to the arrangement in the labelling system for
the identification by operators of missing or necessary labelling and the process to ensure that
the corresponding corrective action has been taken in a timely manner.
NS-G-2.14
6.20. Plant housekeeping should maintain good conditions for operation in all working areas.
6.21. Operations personnel should periodically monitor housekeeping and material conditions
in all areas of the plant and should initiate corrective action when problems are identified.
Plant Response/Action:
1) Overhaul of plant monitoring process
The field-operator patrol round system was overhauled in 2010. Three types of round have
now been determined:
 Data collection rounds: The purpose of these rounds is to check the operability
of tech spec-required equipment in situ by logging physical parameters that are
recorded in a database and analysed. Within the space of three daily shifts, all
requisite parameters are recorded.
 Observation rounds: These rounds entail a walk-down of plant facilities and
components, during which field operators assess operability status. The
purpose of these rounds is to predict or detect any equipment failures or
deteriorations in performance. They are conducted without procedures and
supplement data-collection rounds.
 Safety rounds: The purpose of these rounds is to check the operability of tech
spec-required equipment in situ. They supplement the safety assessments
conducted by control-room operators and by shift managers in the main control
room. They are a minimum requirement for each shift and may replace a datacollection round upon the shift manager‘s or deputy shift manager‘s initiative.
2) Use of error-reduction tools
 In 2010, the department appointed one human-performance champion per
crew. 5 out of 7 crew members have already received ―HP champion‖ training.
 Training in the use of error-reduction tools now forms an integral part of the
basic training module delivered to newcomers (4 to 5 days). The use of errorreduction tools is assessed at each stage of initial training provided to field
operators.
 26 out of the 41 enrolled field operators have already attended training in the
use of error-reduction tools at the plant mock-up training facility.

35

OPERATIONS



On the occasion of the EGS review in 2010, the EDF nuclear inspection
department found that the use of error-reduction tools had reached a
satisfactory level throughout the operations organization as a whole.

3) Field-operator record keeping
The field-operator task force is currently producing a set of guidelines for use of the
computerized field-operator shift log. The computerized log is due to be implemented on
23/01/2011.
This new system will help to improve the standard of shift turnovers. Data recorded in the
shift log will be reviewed and approved by control-room operators.
4) Equipment labelling
The integrated management system describes the process set in place in order to improve
equipment labelling.
In 2010, 196 labels were affixed in response to requests from operations.
IAEA Comments:
Number of changes have been implemented in the plant field monitor process which includes
electronic log keeping by field operators. By the end of the shift these logs are validated
electronically by control room operator. Operator‘s field rounds have been streamlined by
spreading them across all shifts and field data collection for safety parameters has been
replaced from paper format to electronic data gathering.
Surveillance test procedures have been modified to include use of pre job briefs before start
of the test. A mock-up training facility has been made operational to train staff on use of error
prevention tools. However ―HP Champion‖ training of members of two shift crews and
training of some field operators in use of error reduction tools has still to be completed.
During last two years 2205 defective labels have been replaced. Presently 90 label
deficiencies are pending rectification and the plant has planned their replacement during
upcoming outages.
Conclusion: Satisfactory progress to date
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Issue 3.4(2): Oil and water leaks on equipment are not systematically identified and
corrective actions are not always initiated.
The plant has developed a leak maintenance programme but there are identified and
unidentified oil and water leaks in the plant that could impact nuclear, industrial,
radiological and environmental safety.
The following list includes leaks that are either identified by the plant or previously
unrecorded and were identified by observation during the OSART evaluation.
– Oil leak from 1ASG003PO AFW Pump 3 non drive end bearing oil supply
reservoir. No leak label in place.
– K252 a leaking drain pipe next to the access card reader for the stairs to the fuel
pool shows degradation of material condition.
– Boric acid crystals on flow orifice near to valve 2RIS133VP low pressure injection
system, on containment spray system flange 2EAS003VB, on the safety injection
system flanges 1RIS59VP and 1RIS132VP show signs of previous leakage.
– Room N312 has boric acid crystals near to 1RPE 257 VP coming from inside
insulation. There is no defect tag.
– Turbine lubricating oil pumps 1GGR001PO and 1GGR002PO have unidentified
oil leaks.
– The plant target is to achieve less then 50 oil or water non radioactive leaks per
unit by 2011.
The safety concern associated with fluid oil or water leaks is that the function of the
equipment relying on the fluid could be degraded or it may present a personnel or
environmental safety hazard.
Suggestion: Operations management should consider ensuring that oil and water leaks are
systematically identified and corrective actions are initiated.
IAEA Basis:
NS-G-2.14
4.35. Personnel assigned the task of carrying out rounds … should take note of equipment
that is deteriorating and of factors affecting environmental conditions, such as water and oil
leaks. Any problems noted with equipment should be promptly communicated to the control
room personnel and corrective action should be initiated.
4.36. Factors that should typically be noted by shift personnel include:
—Deterioration in material conditions of any kind, corrosion, leakage from components,
accumulation of boric acid.
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Plant Response/Action:






A basic IMS process has been specifically set up to deal with leak-related work
requests (ref. 2TEM-14).
Within the power-cycle structure (TEM), the mechanical maintenance department
convenes a meeting every Tuesday. Attended by TEM group representatives and
the deputy shift manager, the purpose of this meeting is to track all leak-related
work requests. On the occasion of these meetings, work requests raised one week
beforehand are reviewed (work requests are re-prioritized or re-assigned if
necessary; additional diagnosis is provided with supporting photographs,
information is collated regarding repair conditions on the tracking sheet) and work
requests resolved during the previous week are reviewed. The minutes of this
weekly meeting are available on the power-cycle portal and include a
comprehensive leak-tracking file.
A clean-up and monitoring programme has been implemented to deal with leaks in
turbine-building lube-oil storage areas and to address boric acid/caustic soda and
phosphate leaks, pending repair.
Members of personnel involved in the leak management process are also
investigating root causes and overseeing modifications pertaining to equipment
upgrades. As part of this effort, an action plan aimed at resolving recurring leaks
has been drawn up for 2011.

Results achieved within the scope of this process show a marked improvement in the area of
leak management:
 Number of leak-related work requests raised in 2010: 1151
 Number of work requests resolved in 2010: 1054
 Number of current leaks (> 1 drop/5 minutes) on both units at the end of 2010: 142
(Target for end of 2012: 50/unit)
Unresolved leaks identified as being potentially detrimental to industrial safety,
environmental safety, radiation protection and plant & material condition are addressed as a
priority by the fix-it-now team.
While material condition assessments conducted by the EDF nuclear inspection department in
2010 (on the occasion of a specific audit in June 2010 and an EGS review in November 2010)
revealed that leaks are under control (they accounted for 9% of material condition findings
raised by the EGS in November 2010), a more robust leak-recovery system must be
implemented.
Remaining items :


Leak-management action plan for 2011.
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IAEA Comments:
At the plant a dedicated full time engineer has been made responsible for the leak
management programme. Investigation of root causes of various leakages and processing of
equipment upgrades for generic leak reduction are also carried out under this programme.
Regular monitoring and collection of identified leaks and periodic cleaning of leaked material
like boric acid crystals is also performed.
Leak management action plan for 2011 has been issued very recently. Under this plan a large
number of leaks are expected to be attended during the upcoming outages in both the units so
as to attain the set target of less than 50 active leaks per unit. Presently this value is around 75
active leaks per unit. The plant has 72 work permits related to boric acid leaks awaiting
rectification during outages planned in 2011.
Conclusion: Satisfactory progress to date.
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4.
4.1.

MAINTENANCE

ORGANIZATION AND FUNCTIONS

The organisational structure of the maintenance departments is developed as a matrix focused
on the online and outage projects. Engineers in specialized areas are also integrated into the
maintenance organization. Interface with other plant and corporate organizations is clearly
defined and works well. The team considers this as a good performance.
Safety is systematically considered as the first concern. Weekly department meetings always
start by a safety review and weekly reports presented to the plant management also focus on
safety first. The team considers this as a good performance.
GIM-EST, a non-profit organization was founded by EDF, to gather contractors to enhance
industrial safety, health and well-being of contractor staff. This has been identified by the
team as a good practice.
The proficiency of the contractor personnel is checked by the maintenance coordinator and
described in an assessment sheet. After outages, the contractors give written feedback to the
plant using a detailed survey (comprising around 100 questions). The team considers this as a
good performance.
4.2.

MAINTENANCE FACILITIES AND EQUIPMENT

The specific tools storage areas in both warehouses (cold and hot) are well-organized and
properly labeled and stored. The warehouse work coordinator manages the tool processes in
an efficient manner. The ―cable frame‖ developed at the plant for handling cables while
performing work was considered by the team as a good performance.
4.3.

MAINTENANCE PROGRAMMES

The maintenance programme is well structured, but the team observed some deviations from
industry standards in this area:
– Problems with pipe hangers and supports are not corrected in a timely manner;
– Several cable trays are not in proper condition;
– The scope and the timing of preventive maintenance for some equipment is not
sufficient.
The team has provided three suggestions in this area.
Technical threats are deficiencies which have not been resolved within a satisfactory time
frame or that have been only partly diagnosed, addressed or assigned for processing. These
issues are detected by the power-cycle and outage structures, or directly by the crafts. A
coordinator is designated to categorize the issue, and to propose corrective or preventive
actions. An engineering monitoring sub-committee (VAI) meets every month. The committee
is chaired by the Technical Director. The committee defines action items and monitors issue
resolution status. The team recognises this as a good performance.
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4.5

CONDUCT OF MAINTENANCE WORK

Two General Support Service Workers organized their work to minimize the time a system
would be open. When questioned they said they wanted to minimize the potential for release of
radioactivity and lower the Foreign Material Exclusion risk. These workers followed a number
of other management expectations including identifying a procedure step that could not be done
and getting the procedure marked up before proceeding and subsequently stopping the job when
the isolation for safe work was found to be inadequate during their confirmation check. The
team considers this to be good performance.
4.7.

WORK CONTROL

The rapid-response team at the plant enables a quick diagnosis before directing the request to
the different maintenance departments. The limits of the diagnosis are well-established. The
level of priority for the requests is a good way to schedule maintenance activities (on-line
maintenance or annual outages). The team considered it as a good performance.
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DETAILED MAINTENANCE FINDINGS
4.1.

ORGANIZATION AND FUNCTIONS

4.1(a) Good Practice: GIM-EST, a non-profit organization was founded by the EDF, to
gather contractors and to enhance industrial safety, health and well-being of
contractors.
The GIM-EST association was set up in 1991 with the support of the public authorities, EDF
and contractor companies working on the three Nuclear Power Stations in the north east of
France (Cattenom, Chooz and Fessenheim). GIM-EST is a non profit making association (law
of 1908).
Organizational structure: the association has more than 50 member companies and structures,
major industrial groups, training organizations, temping agencies, etc.. It has an oversight
committee consisting of 15 members and four full-time employees (1 industrial safety
engineer, 2 project managers, 1 secretary)
Roles and responsibilities: training/advice and industrial safety/contractor living
conditions/employment opportunities and promotion of nuclear career opportunities/customer
relations.
Agreement with EDF:
– Service agreement between GIM-EST and Cattenom- Chooz- Fessenheim: industrial
safety, radiation protection, enhancement of professional skills, skills renewal,
working and well-being conditions on nuclear power plants, communication,
operating experience, maintenance, etc.
– Charter on progress and sustainable development in the north eastern region:
transparent bidding process, development of contractor skills, reduction of individual
and collective dose, improved risk prevention, improved working conditions and
housing assistance, housekeeping and environmental protection.
Plant results demonstrating that this good practice produces the expected results:
– CIESCT (Comite Inter-Entreprise Securite et Conditions de Travail) committee
overseen by the GIM-EST Vice Chairman
– Hiring of a full-time project manager at Fessenheim, who attends contractor
instruction sessions, sits on outage industrial safety committees, participates in
accident and near-miss investigations (EDF and contract staff), coordinates contractor
satisfaction surveys, etc.
– Contractor training initiatives: human performance and error reduction techniques,
bolted assemblies, craft training academy for nuclear professionals
– Improving living conditions: list of available housing/accommodation options close
to the site.
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4.3.

MAINTENANCE PROGRAMMES

4.3(1) Issue: Problems with pipe hangers and supports are not corrected in a timely manner.
In 2007, an action plan was created to detect defects on snubbers / hangers / supports
in the plant. The action plan was divided in two parts: an inspection of the snubbers /
hangers / supports of the plant in order to detect defects and corrective action to repair
the defects. The implementation of this plan started in 2008, and the plant expects to
finish the plant inspection during the ten year outage and to perform all correctives
actions during the outages following the ten year outages.
However the following problems were observed at the plant:
– Unit 2 pipe hangers S 336 a and S 336 b: shaft bent. Deviations had already been
observed on the line supported by these hangers. Two defect sheets have been
raised to request a recalculation of the pipes and supports. The work will be
performed during the ten-year outage in 2010.
– Unit 1 pipe hanger at discharge side of 1RRI 01 PO: counter nut inappropriately
mounted. This defect has led to a work request and will be treated during the next
outage.
– Unit 2 Pipe hangers SR 12 4S 7m level: Counter-nut inadequately mounted. This
defect has led to a work request and will be treated during the next outage.
– Unit 2: a pipe support close to 2 RRI 284 VB is not in the right position. A defect
sheet was opened. The analysis is still in progress. A modification of the
configuration will be performed during the ten-year outage.
– Significant safety event related to the snubber shaft of steam generator line unit 2
was detected in 2007. The root causes have been analyzed and the conditioning
procedure of the line has been modified.
Delayed corrective actions on pipe hangers and supports might lead to damage and
unavailability of equipment.
Suggestion: The plant should consider improving timeliness of correcting problems with
pipe hangers and supports
IAEA Basis:
NS-G-2.6
9.18. Other items that should be subject to surveillance are those that, if they were to
fail, would be likely to give rise to or contribute to unsafe conditions or accident conditions.
Such items include:
…
—high energy piping and associated piping restraints;
—structural supports (stack stay wires, pipe supports);
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Plant Response/Action:
Further to the performance of first-level and second-level inspections stipulated by corporate
or station strategy documents, an assessment of each pipe and pipe hanger was requested in
order to draw conclusions regarding the condition of pipe/hanger assemblies. In the past,
repair strategy entailed restoring pipe-hanger functionality without assessing the entire
pipe/hanger assembly and without investigating the underlying issue (load and displacement).
This approach was not successful in maintaining components in a satisfactory condition.
Numerous issues were identified, particularly in conventional areas of the plant.
Pipe-hangers were identified as being a long-term threat to production at Fessenheim NPP in
May 2009 (document ref. MTP FES 027).
In 2007, unplanned corrective maintenance started being required as a result of poor pipehanger condition.
While performing this work, we found:
 Assembly defects dating back to the time of installation,
 Design errors,
 Deficiencies in the implementation of certain modifications,
 Deficiencies in inspection procedures.
These findings prompted us to rethink the way in which we were dealing with pipe-hanger
issues:
 We drew up a procedure to be used for assessing pipe-hanger behaviour and for
raising and resolving issues;
 We drew up a specific procedure that could be applied to all pipe-hanger
inspections, providing a summary of professional guidelines as well as station and
corporate OE data;
 We drew up a new Fessenheim-specific contract for the inspection and
maintenance of pipe-hangers, with a marked increase in the required standard;
 We commissioned a pipe-flexibility study in order to ensure that existing pipehanger components were aligned with reference standards,
 We standardized our components by choosing a single supplier (LISEGA) for the
replacement of components.
Pipe-flexibility studies conducted further to issues identified as of 2007 revealed that certain
pipes had not been adequately designed in terms of support. The mechanical maintenance
department drew up an action plan setting out work items for outages spanning the period of
2009 to 2014. This work was scheduled on the basis of the following criteria:
 Estimated volume of work per pipe section,
 Estimated degree of urgency,
 Estimated time required to restore a set of pipes.
In order to prioritize work and schedule jobs for forthcoming outages, we analyzed the
following criteria:
 Degree of urgency for carrying out repairs, based on the conclusions of the
flexibility study,
 Volume of repairs and/or adjustments,
 Operating experience from action plans implemented during previous outages
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This action plan, described in technical document ref. D5190-10.0612-NT 03/MC*/0532),
has been approved by the station‘s engineering department and the pressurized equipment
inspection department.
The action plan is described in the aforementioned document. However, the following table
summarizes all actions and projected expenditures for years 2011 and 2012.
Number of
replacement
packages

Number of
adjustment
packages

Number of
hanger
points

Number of
variable
hangers to be
replaced

Number of
variable
hangers to
be adjusted

Refuelling outage
2011

17

1

46

53

6

Unit 1

Maintenance
outage 2012

17

10

45

40

32

Unit 1

Refuelling outage
2014

61

27

214

194

101

Unit 2

Ten-year
outage/SG
replacement
2011

29

18

147

99

85

Unit 2

Maintenance
outage 2013

48

34

262

194

232

Unit 2

Refuelling outage

61

27

214

194

101

Unit

Outage

Unit 1

The projected expenditure budget for 2011 – 2012 is as follows (excluding scheduled
standard inspections amounting to 322 k€ and due to be performed during the unit-2 ten-year
outage in 2011):
Projected expenditure

Projected expenditure

Projected expenditure

Unit-2 ten-year outage/SG
replacement 2011

Unit-1 maintenance outage 2011

Unit-2 refuelling outage 2012

1 335 003.00 Euro

436 754.18 Euro

399 016.60 Euro
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Main steam line 1 VVP 003 TY needed seismic
requalification.
Problem:
Tie-rod stubbed by being welded,
No contact between shock pad and piping support,
Several pipe supports on the same attachment point,
No reference standards,
Obsolete springs,
Solution:
Calculate reference standards,
Remplace defective and obsolete parts,
Return to a compliant condition as a whole.

Before

After
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Before

Line 1 GPV 002 TY subject to inspection.
Problem:
Variable support unable to perform its function,
No reference standards,
Obsolete springs,
Solution:
Calculate reference standards,
Remplace defective and obsolete parts,
Return to a compliant condition as a whole.

After
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After
IAEA comments:
Conclusion:

AvantBefor

MFW line 1 ANG 022+031 TY not subject to
inspection.
Problem:
Defective attachment methods into civil
engineering structure
Design and assembly defects,
No reference standards,
Solution:
Calculate reference standards,
Strengthen the attachment points,
Return to a compliant condition as a whole.

After
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IAEA comments:
The plant has made a tremendous effort to improve timely adjustment of pipe hangers and
supports since the OSART mission in 2009. In order to do so, two main procedures have been
drawn up for analysis of pipework and deviations and field inspection. The Mechanical
Department has compiled a detailed schedule of work to be carried out up to 2014. The fact
that there is now a system for processing these types of deviations in a timely and structured
manner means that there is no backlog of issues and the system can be perpetuated. The
program started in 2009 with 3250 inspections performed with 130 variable hangers replaced
and 250 hangers adjusted on unit 1. 2650 inspections were performed, with 15 variable
hangers replaced and 70 adjustments or minor maintenance activities. This program includes
ranking activities in order of priority for nuclear and industrial safety purposes. The OSART
Follow up team carried out a walk-down on unit 1 Turbine Hall and inspected crucial areas
previously seen during the OSART mission and found the pipe hangers and supports well
adjusted due to the fact that they had been repaired.
Conclusion: Issue resolved
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4.3(2) Issue: The plant schedule for improving the condition of cable trays is not
comprehensive enough.
The plant has started a program in 2008 to improve the condition of cable trays and
corridors. However the following facts related to cables have been observed:
– Overloaded cable trays IN L 322. Cables are hanging over the edge of the tray. Dust
on trays.
– Cable trays C24, 25, 26 in room L 211 are overloaded. It is visible that the trays carry
too many cables. In addition the cables are hanging over the edge of the trays.
– Room L 322: the cables are resting on the edge of the penetration drilled into the wall.
There is no support and no penetration structure.
Inappropriate situation of cable trays increases the risk of cable damage and fire.
Suggestion: The plant should consider establishing a comprehensive schedule for the
completion of the activity to improve the condition of cable trays.
IAEA Basis :
50-SG-Q13
A.2. The (condition monitoring) program should refer to the standards that the items are
required to conform with. Typically, these standards require that:
…
—Energized electrical and electronic equipment is operable, supplied from normal
power sources, and protected from adverse environmental effects such as … overheating;
…
—Equipment is clean (for example, dirt, debris, tools, parts and miscellaneous
materials are not allowed to accumulate on equipment or inside electrical
panels);
Plant Response/Action:
The strategy for resolving cable-tray deficiencies is described in a procedure written by the
engineering department in conjunction with the I&C department.
A visual inspection of our cable trays served as a basis for the development of a strategy.
Deficiencies have been placed in three categories:
 Overload (Overloaded cable trays, dangling cables)
 Condition of structure (dusty)
 Defective design (no support structure).
In the event of an earthquake, cables that are most subject to stress are suspended cables. In
response to the findings of the compliance review, 124 cable trays were reinforced on unit 1
in 2009 and 2010. On unit 2, 106 cable trays were identified as requiring attention. Work has
begun on these cable trays and will be completed by the end of the ten-year outage in 2012.
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With regard to the risk of overheating, a thermography inspection will be carried out on the
most heavily loaded cable trays in January 2011.
Aside from housekeeping considerations, the presence of dust on cables can cause fire to
spread more easily. Despite the presence of fire protection systems, measures must be taken
to keep cables free of dust.
A number of maintenance jobs were carried out in very dusty conditions. Their completion
was postponed several times owing to a number of unforeseen problems. Dust has been
removed from the following 4 rooms located on the 4-metre elevation: L321, L322, L330 and
L332.
The main additional actions are listed in a document produced by the engineering department.
The document sets out their respective dates and stipulates a final deadline in 2012, at the end
of the unit-2 ten-year outage.
IAEA comments :
The plant presented their strategy which consisted of carrying out a full status review of the
cable trays numbering approximately 10,000 and identifying those which required alignment.
A distinction was made between cable trays that are suspended and those that are not. When
deciding what actions should be taken the plant used the various EPRI guidelines as
stipulated by the EDF design entity. The work carried out consisted of adding structural
support, dedusting or securing the cables with restraints. A comprehensive and detailed
schedule has been compiled by the Engineering Department in keeping with workload of the
outages and major civil engineering works. The addition of structural supports was completed
on unit 1 in 2009 and will be completed in unit 2 in 2011. All the work is scheduled to be
finished in 2012. The OSART Follow up team walked down and inspected some of the
electrical rooms at level 11 m on unit 1 and the cable chase at 4 m. The results were in line
with the strategy described in the presentation documents. The site had made a lot of progress
in housekeeping and material condition over the last two years.

Conclusion: Issue resolved.

51

MAINTENANCE

4.3(3) Issue: The scope and the timing of preventive maintenance for some equipment
important to safety is not sufficient.
The following facts reflect deficient behaviour in performing maintenance work.
– One bolt removing and tightening device of the RPV head is damaged and it is not
marked with a label. The problem arose during the last outage and this tool is used to
open and close the reactor pressure vessel head. This kind of work is not done by the
maintenance department but by contractors. Therefore the repair was scheduled in
April 2009 during the preventive maintenance prior to the next outage of unit 2 in
May 2009.
– One bolt and its nut are missing from the flange of the vessel 2 RPE 004 BA in the
nuclear island drain system (2 RPE 004 BA, Room N224). The maintenance archives
of the plant show that bolt and nuts have never been changed since the plant is in
operation. Since there are no marks on the flange it seems to be a problem dating back
to the origin. No preventive maintenance is performed on this component, therefore
the problem was not detected.
– Rusty parts on the sodium hydroxide injection pump 1 EAS 003 PO close to the
containment spray system pump. For this pump, the preventive maintenance actions is
limited to lubrication and oil changing. The last preventive maintenance was
performed in 2003.
Inadequate scope and timeliness of preventive maintenance may result in equipment
deterioration or unavailability.
Suggestion: The plant should consider ensuring that all equipement important to safety has
an appropriate scope and timing of preventive maintenance.
IAEA Basis:
NS-G-2.6
8.1. Structures, systems and components important to safety should be included in the
preventive maintenance program.
8.4. Preventive maintenance should be of such a frequency and extent as to ensure that the
levels of reliability and functionality of the plant‘s SSCs important to safety remain in
accordance with the design assumptions and intent.
8.48. The maintenance group should periodically review the maintenance records for
evidence of incipient or recurring failures. When a need for remedial maintenance is
identified, either in this review or during preventive maintenance of the plant, the
maintenance group should initiate remedial maintenance in accordance with the
administrative procedures mentioned above. If appropriate, the preventive maintenance
program should be revised accordingly.
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Plant Response/Action:
Corporate offices have issued an instruction requesting each nuclear power station to review
all safety-related components not currently subject to corporate requirements and to determine
any preventive maintenance work it deems necessary for these components, basing this
analysis on its quality system and review of operating experience.
In order for this requirement to be implemented, the degree of coverage of the station‘s
safety-related equipment by corporate and plant-specific preventive maintenance programmes
had to be assessed.
Since issuing this requirement, EDF has started implementing the AP 913 process, which
essentially entails prioritizing the maintenance and monitoring of each component according
to its degree if criticality (impact of the component‘s failure on plant safety and availability).
A technical document itemizing all safety-related components not covered by AP 913 has
been produced. These components are distributed among approximately ten plant systems.
Maintenance performed on these components will be reviewed once engineers have
completed their training.
Initially due to begin in 2010, implementation of the AP 913 method has been postponed until
2012 owing to the decision to carry out an early steam generator replacement in 2011 during
the ten-year outage.
IAEA comments:

The plant drew up a policy document (ref D5190-10.0649) defining preventive maintenance
to be implemented at Fessenheim NPP. The plant is currently between two systems pending
changeover to the corporate-driven AP913 maintenance programme. The current process
works in a loop with the site adapting and supplementing the corporate basic maintenance
programme. There is an integrated management system using work requests and work orders
generated in the SYGMA system. The Engineering Department draws up system, equipment
and function reports including an action plan. These reports are sent to corporate for
incorporation of operating experience which is then factored into the maintenance program
along with other inputs for example from the ASN. AP913 is based on an INPO system which
has been in use in American plants since 2001. This project identifies critical components in a
systematic structured manner and establishes preventive maintenance programs accordingly.
This system was adopted for the following advantages: decreased amount of corrective
maintenance, improved loss of capability and improved level of nuclear safety. The coverage
of safety-related equipment by preventive maintenance programs was analysed and ten
systems were found to be missed off involving 483 equipment identifiers. The Maintenance
Department will use these items of equipment to test the new AP913 program in 2011
pending start of full implementation of the process in 2012.

Conclusion: Satisfactory progress to date
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5.
5.2.

TECHNICAL SUPPORT

SURVEILLANCE PROGRAMME

The team observed that some surveillance tests are not performed within required periods.
Periodicity of the surveillance programme is controlled by Sygma software, but this control is
not sufficient, as evidenced by missed tests.
From 2007 onwards a ―Plan for surveillance test improvement‖ was created which included:
– Updating documentation, including ―exhaustive‖ analysis;
– Every department has committed itself on the conformity of its documentation
checking that every criterion for which it is responsible is included in a procedure
(―exhaustive‖ analysis). Equally, the departments have committed themselves on
conformity of the scheduling of their surveillance tests in Sygma.
– The Shift Manager checks the actual implementation of surveillance tests planned
during his shift based on a redundant chart of the Power Operation schedule. At the
end of the week a comprehensive check is carried out by the Shift Manager.
– The Safety Quality department carries out audits (independent verification) in the field
of Surveillance Tests. ―Flash‖ audits (lasting for 4 hours) are carried out during the year.
A more substantial audit (5 days) is carried out once a year.
This plan has a good potential to resolve the problem of not complying with the required
periodicity of tests.
On 10.7.2008, a surveillance test on Diesel Generator B was performed with result ―with
reservation‖. One of the 7 delayed loading steps of the diesel generator to the power supply
meant to take place at 5 s was measured as 5.28 s for an expected value including the
tolerance of 5.25 s. Investigations showed that the cause of this delay was random defects on
the type of relay used for this delay device (TEC 2321 or TEC 2322). Periodicity of this
surveillance test is 2 months. The response time of this type of relay on each surveillance test
in 2008 was very close to the expected value and sometimes exceeded it on one of the steps,
as happened in July and September 2006, and September 2007.
Actions have been undertaken by the plant to solve this problem but have not proved
effective. A more extensive action plan in 2006 would have enabled to solve this reliability
problem with this type of relay. If there had been a proactive approach in 2006 at site, the
problem with the relay could have been resolved earlier.
In 2007, the plant introduced a new system for finding solutions to recurrent technical
problems. Every unsolved recurrent problem is collected and investigated in a database
―Service Ingenierie‖, therefore it is possible to monitor the status of resolution for each
problem. There are now about 70 problems in the system. The team encourages the plant to
continue this initiative.
The team observed deficiencies in the in-service inspection of containment tendons.
The position of the plant:
– The experimental data are in accordance with US results. The deformations of the
concrete which were observed are two times higher than those which were taken into
account in the first design computations.
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– When the plant was designed, the monitoring system for the containment comprised
not only the 4 dynamometers, but also 202 extensometers, 4 pendulums and other
systems. Because Fessenheim was the first French plant, quite a lot of instrumentation
was introduced. At the beginning, EDF did not know precisely what instrumentation
was necessary and sufficient to monitor containment during its life span. This is why
EDF wrote a report in 2006 in order to define the necessary and sufficient
instrumentation, which can be considered as representative of the building‘s behaviour
for its whole remaining operating period. This instrumentation must be maintained in
operation. The initial instrumentation which is not necessary is not maintained if
extensive maintenance or replacement is needed. That‘s the case for the
dynamometers.
– The measure of tension in cables, with dynamometer, was stopped on site in 1998
because of their lack of reliability and this decision was covered by an EDF fleet
decision in 2006.
– However, the deformations of the concrete, associated with other measurements, are
regularly measured in normal operating as well as during the containment tests. They
allow to adjust the initial models of calculation of the reactor containment.
– EDF consider the results of the adjusted models, extrapolated in 40 years for the
design reference accident ( LOCA), confirm the integrity of the reactor containment.
– EDF would prefer not do the lift of test, except if necessary to eliminate a doubt, what
is not the case at present.
Nevertheless, the team made a suggestion in this area.
5.3.

PLANT MODIFICATION SYSTEM

Before finalizing modification in a system technical support department holds consultations
with the users like field and control room operators. In this consultation, human and social
impacts of implementation of this modification are discussed and feedback received is
incorporate in the modification. The team considers this as a good performance.
In order to trend results of electrical tests and status of devices, a system surveillance
modification and a preventive maintenance programme has been created which also includes
replacement of end-of-wire contacts and terminal points (to avoid degradation of insulation).
The team considers that this modification and this maintenance programme will significantly
decrease the number of technical problems and events after its implementation.
There is an extensive safety upgrading programme planned for the 3rd ten year (VD3) outage.
Amongst the about 60 modifications planned during VD3, the team emphasizes the following
enhancements:
– VD3 modification programme is focused on seismic reinforcement:
– Reinforcement of safety related buildings (BAN,BL, BW, BK, SdM) with metal and
concrete beams (as a complement to VD2);
– Maintaining intervals of about 3-5 cm between safety related buildings;
– Most of the work started in summer 2008, to be finished before VD3 on a given unit.
– Complete replacement of fire protection sensors, and associated I&C systems and piping;
– Replacement of containment hydrogen sensors and adding of explosion risk reduction
devices (following external OE from Toulouse chemical explosion accident in 2001);
– cold overpressure protection system SEBIM.
The team acknowledges this programme as a good performance.
55

TECHNICAL SUPPORT

The team reviewed on a random sample basis some elements of the safety analysis submitted
with the application for operating licence beyond VD3 outage. The team noted problems
associated with analysis of internal hazards like internal flooding, fires and missiles in some
rooms with safety-related pumps. Charging pumps are located in the same room and they are
segregated by a partition side wall. In the team's opinion, the common cause failure due to fire
is not sufficiently addressed, because the fire zones are not physically segregated.
Two motor-driven auxiliary SG feed water pumps are located in one room without any
segregation. The redundancy of these two motor-driven pumps, that produce each 50% of the
required flow is a steam-driven pump that produces 100% of the required flow and which is
located in a separated room. Each type of pumps (motor-driven and steam-driven) is equipped
with its own fire detection and protection equipment. Nevertheless, in the team's opinion, the
fire propagation risk from one motor-driven pump to the other one is not sufficiently
addressed, because the two pumps are in one fire zone.
Containment spray pumps rooms: each motor is in separate room, but those rooms are
connected with a fire proof door, not protecting sufficiently against potential common cause
events of internal flooding caused by the leak of suction lines. The assumed water flooding
with flow about 16m3/h is solved by using a draining pump, however the failure of this pump
is not addressed.
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DETAILED TECHNICAL SUPPORT FINDINGS
5.2.

SURVEILLANCE PROGRAMME

5.2(1) Issue: There are deficiencies in the in-service inspection of containment tendons.
– Generic report of NRC on ―DEGRADATION OF PRESTRESSING TENDON
SYSTEMS IN PRESTRESSED CONCRETE CONTAINMENTS‖ reported in the
Incident Reporting System of IAEA/NEA in 1994 indicates that a number of plants
have reported lower-than-predicted prestressing forces for vertical, hoop, and dome
tendons. Investigations and analyses have indicated that the relaxation losses in
prestressing tendon range from 15.5 to 20 % over 40 years. However, the tendon
relaxation loss values assumed in the original design of PCCs vary between 4 and
12%.
– The design principle of EDF fleet in respect of containment presstressing cables is that
four cables at the first unit at each site (in Fessenheim on both units) have the guide
tube filled with grease, the rest are filled with cement. These four tendons are
equipped with dynamometers in order to monitor forces (stress) in the cable.
– The signals from dynamometers at the plant were periodically evaluated from the
beginning of operation until 1998, when all dynamometers became inoperable.
– The maintenance instruction for the containment of the 900 MW Unit mentions the
presence of 4 tendons equipped with dynamometers in the containment of Unit 1 of
the plant, but doesn‘t contain a requirement concerning periodic in-service inspection
for these tendons.
Without clear knowledge about containment tendon status, the plant loses important
information about safety behaviour of the third barrier.
Suggestion: The plant should consider reevaluating the safety contribution of measuring the
stress in the tendons.
IAEA Basis:
NS-G-2.6
9.12 Surveillance measures necessary to verify the containment integrity include, but are not
necessary limited to inspections for structural integrity (such as those performed on liner and
prestressing tendons)
Plant Response/Action:
The plant called on the CIPN (from EDF Engineering Division) in Spring 2010. The CIPN
provided us with the necessary constituent parts of a response dated 26/07/10, and made the
following conclusion:
From the EDF viewpoint, the statement made by the OSART team namely ―without clear
knowledge about containment tendon status, the plant loses important information about
safety behaviour of the third barrier‖ is not justified. This viewpoint is based both on analyses
performed that showed no deterioration of pre-stressed cables and on assessment of the
dynamic behaviour of containment structures during pressure testing.
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In addition, several discussions have taken place with the French regulatory authority (ASN)
about the integrity of pre-constrained structures, as part of the 2005 containment working
group; the approach adopted by EDF being in line with international practices (see RG 1.90).
The engineering department has included this response in the containment health report, this
being approved by the technical operating committee (CTE) on 16th December 2010.
IAEA comments:
EDF applies an integrated approach to the assessment of the behaviour of the containment
structure in the frame of the in-service inspection programme. This includes periodic
inspections of the barrier system that protects the prestressing anchorages from the
environment and assessment of the mechanical behaviour of the containment structure during
pressure testing in comparison to previous tests (pre-operational and ten-year).
The scope of the ―Optimal monitoring system‖ has been defined. This includes
instrumentation that has to be repaired or substituted when it fails. Dynamometers installed
on the four cables in guide tube filled with grease are not part of the ―Optimal monitoring
system‖. Measurements from this optimal monitoring system during operation and testing are
utilized as input data for the modelling of the containment behaviour by finite element
methodology in order to verify that design criteria are met after 40 years of operation of
Fessenheim NPP unit 1.
ASN with the support of IRSN (TSO of ASN) has agreed with the EDF approach for the
assessment of the behaviour of the containment structure in the frame of the 2005
―containment standing committee of experts‖ .
The reference that the French practice is in line with the US regulatory guide NUREG 1.90
may be understood only regarding main principles, not the details. In NUREG 1.90 paragraph
C/1 3.a. and C/2 4. require force monitoring of ungrouted test tendons (by lift-off testing or
load cells) unconditionally, without an alternative. The acceptable alternative method in
NUREG 1.90 relates to instrumentation for determining prestress level imparted to the
containment structure by a grouted tendon system (using strain gauges or stress meters, see
paragraph C/1 3.b. and B/2 a.).
Conclusion: issue resolved
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6. OPERATING EXPERIENCE FEEDBACK
6.1.

MANAGEMENT, ORGANIZATION AND FUNCTIONS OF THE OE
PROGRAMME

Management is committed and involved in promoting and reinforcing the use of OE to
improve plant safety. In some departments, OE seminars and OE utilization open discussions
were organized. The team considers this as a good performance.
At the plant, roles and responsibilities of departments and individuals involved in the OE
process are not yet clearly established. Some people within the OE process still need to know
what is expected of them to perform their duty in the most effective way. The team
encourages the plant to complete this process of defining the roles and responsibilities of
individuals.
6.5.

ANALYSIS

In-house safety significant events are analyzed in a timely manner. Event analysis group
members have adequate experience and knowledge.
In a number of plant departments, it was observed that analysis of external events has taken
from one month to two years while the plant expectation is 2 months. The team encourages
the plant to improve the timeliness of analysis of external events at departmental level so as to
meet the set targets.
6.6.

CORRECTIVE ACTIONS

Corrective actions arising from analysis of safety-significant events are not prioritized and
some corrective actions are frequently rescheduled. The team recommends that the plant
should prioritize the corrective actions and set realistic targets for their completion so as to
avoid their rescheduling.
6.9.

ASSESSMENT AND INDICATORS OF OPERATING EXPERIENCE

The plant is involved in the corporate OE programme. The OE group has a good
understanding of all OE processes and actively contributes to their continuing improvement.
In the plant, the effectiveness of the operating experience programme is not sufficiently
assessed. The team has a suggestion in this area.
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DETAILED OPERATING EXPERIENCE FINDINGS
6.6.

CORRECTIVE ACTIONS

6.6(1) Issue: Corrective actions for safety-significant events are not prioritized and some of
these actions are frequently rescheduled.
– Corrective actions arising from analysis of safety significant events are not
prioritised. There is a procedure describing only the requirement of informing
ASN about rescheduling corrective actions taken as a result of safety significant
event analysis. However, no detailed guideline exists on rescheduling of the
corrective actions for safety significant events as well as those events which are
not reportable to the ASN.
– As per the plant practice, deadlines for the corrective actions are approved by the
Plant Safety Committee, while all subsequent rescheduling of these deadlines is
approved by one single person namely the Nuclear Safety Advisor. Industry best
practice is to raise the level of approving authority for each subsequent
rescheduling of a corrective action.
– The team observed a number of instances when corrective actions were
rescheduled frequently. Some examples are:
– Safety significant event ―Failure to check reactor protection test rule
criterion within required periodicity‘‘ was reported on 30/07/06 and
corrective action 07/158-Action 2 ESS n 349TR 2 was developed for it.
The implementation deadline was set at 31/01/08, which was postponed
twice to 31/10/08 and 28/02/09. The corrective action was finally
completed on 27/03/09.
– Safety significant event ―Unit taken into fall back condition to perform
maintenance on distribution valve 2SAR 657 VA‘‘ was reported on
18/05/07 and corrective action 07/289-Action 3 ESS n 375TR 2 was
developed for it. The implementation deadline of the corrective action
was set at 30/11/07, postponed to 30/06/08 and then implemented
10/07/08.
– Safety significant event ―Failure to comply with work condition in a
worksite with contamination risk‘‘ was reported on 04/09/08 and
corrective action 09/018-Action 4 ESR n 51TR 1 was developed for it.
The implementation deadline of the corrective action was set at 15/03/09.
The corrective action is not implemented yet and is therefore overdue. It
had not been rescheduled at the time of writing this report.
Rescheduling of corrective actions involving significant events could result in recurrence
which could have an adverse impact on the safety on the plant.
Recommendation: The plant should prioritize corrective actions and set realistic targets for
their completion so as to avoid their rescheduling.
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IAEA Basis:
GS-G-3.1
6.71 Senior management should ensure that corrective actions are subjected to approval,
prioritized and completed in a timely manner on the basis of their significance. Managers
should be held accountable for meeting due dates for corrective actions. Extensions or
exceptions to due dates for completing corrective action should be controlled and should be
made only in response to new issues of higher priority.
Plant Response/Action:
A process for prioritizing actions has been established (record of plant management decision
dated 9/06/2009 – amended by the plant management team meeting of 12/01/10). Actions are
now classified into three categories:
 Priority 0: significant impact, especially concerning relations with the Nuclear
Safety Authority;
 Priority 1: strategic impact on continuous improvement;
 Priority 2: low or operational impact.
A management principle has been defined for each of these categories, along with a target for
the maximum number of overdue actions.
Priority 0 actions are tracked on a monthly basis forming one of the indicators of the
management macro-process subject to performance reviews, as well as by the plant
management committee and the departments in a more detailed manner on a weekly basis The
total target for priority 0 actions is a maximum of 40 overdue actions. There has been a
downward trend of overdue actions over the past year, with the target of 40 priority 0 actions
reached at the end of December 2010. Enhanced management controls are to be pursued in
2011.
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In more specific terms, actions derived from significant safety event reports are classified as
priority 0 (very limited number of overdue actions, exceptional rescheduling before being
overdue with formalized impact analysis approved by the person in charge and notified to the
Nuclear Safety Authority when formal commitments are involved). Specific tracking of these
actions is carried out on a weekly basis by the team in charge of relations with the Nuclear
Safety Authority, under the terms of commitments with the Nuclear Safety Authority.
Tracking sheets are sent to the departments every week, specifying due dates within a
fortnight/month/two months. The process is supplemented with a fortnightly meeting chaired
by the engineers in charge of relations with the Nuclear Safety Authority attended by
departmental representatives.
Remaining items :
Incorporate the record of management team decisions into an organisation memorandum.
IAEA Comments:
The plant has established a procedure for prioritization of various corrective actions. This
procedure contains details of various prioritization categories and actions to be taken for each
of them. Integration of this procedure into the overall organization memorandum with
additional details is being planned.
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The plant has set up a target of a maximum of 40 overdue actions in priority 0 (highest
priority) and 100 actions in priority 1 with no such target for priority 2 actions. These targets
have still not been met. At this stage it is not possible to make a judgment on achieving these
targets on a consistent basis, as after indicating a reduction, the number of overdue items in
priority 0 are again showing a rising trend.
During the OSART mission the team had observed instances when corrective actions for
safety significant events were rescheduled frequently. The plant is monitoring various actions
resulting from analysis of safety significant events which are exceeding the due date.
However the OSART Follow Up team observed instances where multiple postponements are
still occurring for some of these actions. Also corrective actions are managed in the same
way regardless of number of times they are rescheduled.
Conclusion: Insufficient progress
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6.9.

ASSESSMENT AND INDICATORS OF OPERATING EXPERIENCE

6.9(1) Issue: The effectiveness of the Operating Experience (OE) programme is not
sufficiently assessed.
– The plant OE process is decentralized and in each department this process is led by an
OE coordinator. However, there are no requirements for self-assessment of OE
process at departmental level.
– An annual plant quality audit is carried out in which the OE programme is included in
a very limited way and some key elements of OE programme, like effectiveness
review of implemented corrective actions are not part of this audit.
– At Corporate level, the Operating Experience Screening Committee (CID) evaluates
the performance of each French plant OE process on an annual basis. This evaluation
is done on the basis of a plant OE index which includes indicators such as: quality of
investigation of significant events and fast-track operating experience reports, events
reported to SAPHIR database and timeliness of response to corporate requests. For
the last two evaluations, this index for the plant has been below fleet average.
Without sufficient assessment of the effectiveness of the Operational Experience programme,
opportunities for improvement could be missed.
Suggestion: The plant should consider establishing a detailed self-assessment programme for
effectiveness review of its OE process.
IAEA Basis:
NS-G-2.11
8.2. The operating organization or licensee should periodically review the effectiveness of the
process for the feedback of experience. The purpose of such a review is to evaluate the
effectiveness of the overall process and to recommend remedial measures to resolve any
weakness identified.
NS-G-2.4
6.62. The effectiveness of the operating experience programme should be assessed
periodically to identify areas of weakness that require improvement.
Plant Response/Action:
1 / In mid-2010, a summary report describing the effectiveness of the station‘s OE system
was produced for year 2009. This report reviews the various OE actions carried out over the
period spanning 2009 to mid-2010.
The report was used as input for the latest annual review of the OE sub-process. On the
occasion of this review, an assessment of the process‘ effectiveness was carried out on the
basis of the following items:
 Saphir submissions: The number of these submissions is tracked, as well as the
time taken to circulate them to corporate EDF entities.
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Submissions specifically coming under directive no. DI 103 (equipment failures)
and directive no. DT 208 (production-related events causing a unit to lose more
than 0.5 EFPD), with a quantitative and qualitative analysis being performed in
conjunction with the corporate nuclear engineering support entity (UNIE).
Actions placed further to weekly reports produced by the corporate OE screening
committee (CID). This committee, which reviews events having occurred on
French NPPs (significant events, fast-track alerts, etc.) and significant events
reported by WANO, sends out analysis reports on a weekly basis.

Every week, the station OE coordinator reviews these corporate OE reports and lists those
actions needing to be taken in order to prevent the recurrence of events at Fessenheim. These
actions are reviewed and approved by the Fessenheim OE review committee on a monthly
basis.
The Fessenheim OE review committee regularly assesses the overall effectiveness of the
station‘s OE system, using performance indicators as a reference (number of SAPHIR
submissions issued and circulated, implementation rate of actions from the corporate analysis
report).
2 / Since the end of 2009, following a series of self-assessments and corporate assessments
regarding the quality of our safety-significant event reports, efforts have been undertaken to
improve their quality. A network of representatives from the various departments meets once
a year to assess the quality of our safety-significant event reports and address the findings of
corporate specialists (UNIE GPSN) regarding the quality of these reports.
The purpose of these efforts is to improve the quality of our safety-significant event reports,
thereby helping us to make a more apposite choice in terms of the corrective actions being
placed.
The station held its first meeting in January 2010. The second took place in January 2011.
Specific focus areas are placed on the seminar agendas.
3 / Procedure ref. NA 09/01 (dealing with the capture of OE) was amended in September
2010 so as to ensure that OE would be fully captured on the occasion of the various process
reviews to be held in 2011.
IAEA Comments:
The Corporate evaluation results of the plant OE process have indicated an improvement
from below fleet average, as observed during OSART mission, to one among the top three for
2009.
OE is now one of the sub processes in the plant Integrated Management System (IMS) and
assessment of the process was carried out in mid 2010. Based on this review actions were
identified for improvement of the process. However this assessment has been carried out
under the general guidelines provided for monitoring of any sub process in IMS. In order to
enhance the OE effectiveness review process, the plant will be developing a detailed specific
guideline for effectiveness review of OE process.
Conclusion: Satisfactory progress to date
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7.
7.2.

RADIATION PROTECTION

RADIATION WORK CONTROL

Radiation work authorization (radiation work permit RTR) is a part of the process for
planning of work within the radiation controlled area (RCA). To optimize dose planning the
computer program PREVAIR was introduced in 2006. As a result of this improvement,
positive experiences have been observed during the power cycle and during outage. In
addition, operating experience can be included during the planning of similar operational
work. The team considers this as a good performance.
7.3.

CONTROL OF OCCUPATIONAL EXPOSURE

For the optimization of radiation protection, the plant has introduced a system (computer
program developed on site) to manage the accumulated individual dose over a period of 12
months for each person who reaches 16 mSv. This prevents staff from exceeding the
regulatory limit for each person having access to the RCA. Trending of doses over the last
years shows that this effort has been effective. The team considers this as an area of good
performance.
In recent years extensive radiation protection (RP) protective measures have been planned
and executed during outages:
– purification of primary loop for a duration 10 times longer than the standard
recommendation;
– installation of ALARA areas within the RCA;
– several locations shielded by lead;
– cleaning to reduce contamination.
The result of these measures can be seen in the collective dose, which has decreased over the
past years and has now reached the same value as French NPP‘s operating 1300 MW units.
The team considers this as a good performance concerning implementation of the ALARA
principle.
The programme in place ensuring decontaminable coverage of materials within RCA for easy
removal of contamination does not always correct isolated defects in a timely manner. The
team has made a suggestion in this area.
The plant has a whole body counter on site to monitor internal contamination. Accreditation
of the whole body counter is required by law in France. Due to the organization of the
corporate project for the accreditation of all sites in France (selecting a lead site, and
organizing the accreditation schedule for the other sites) this audit will take place in
Fessenheim at the end of 2009, only after the 10 year outage of unit 1.
In the field of external radiation monitoring, passive dosimeters used in French NPPs are
capable of measuring gamma Hp(10) and beta radiation Hp(0,07). Plant staff in general were
not aware of the fact that passive dosimeters were also capable of measuring beta radiation.
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7.4.

RADIATION PROTECTION INSTRUMENTATION, PROTECTIVE CLOTHING,
AND FACILITIES

The plant has a special monitoring device (CORAMAT) in use to perform a final check of
large objects leaving the site. This high-precision monitoring device also allows the detection
of radioactive particles inside the equipment, which might have entered during use inside the
radiation controlled area. The team considers this as an area of good practice.
C1 monitors are not sufficiently capable of achieving their intended function to detect
contamination on the protective clothes of personnel entering the changing room. In addition
plant practice does not ensure the control of spread of radioactive substances within the RCA
following a C1 alarm (C1 monitors are used to control surface contamination on the
protective clothes of staff before entering the changing room, this area is called the ‗clean‘
area of the RCA). The team has made a recommendation in this area.
Monitors used for the detection of contamination of personnel at the exit of the RCA (C2
monitors) are not state of the art, but a replacement by new monitors will take place in
September 2009 before the 10 year outage of the plant.
The individual dose monitoring equipment in use in France has been improved within the
past few years to measure neutron dose more accurately. The team considers this as an area of
good performance.
The existing personnel decontamination and medical treatment area is in good condition and
is adequately equipped. The facility is spacious. The team considers this as an area of good
performance.
7.5.

RADIOACTIVE WASTE MANAGEMENT AND DISCHARGES

The team has identified areas for improvement in the field of minimizing solid waste. A
reduced filter replacement frequency could contribute to keeping the generation of radioactive
waste to the achievable minimum, practicable. The following example were observed:
– Air in-leakage to the RCA (under negative pressure) at the bottom at the RCA access
corridor from changing rooms to the containment spray area;
– Air in-leakage to the RCA due to a wide step at the door and no attached edging to
that door where the spent fuel tools are taken out (K252/250).
The team observed that no formalized instructions were available for the use of gloves in the
hot laboratory. As a result of IAEA walk-downs, an instruction for the use of gloves within
the hot laboratory has been drawn up.
7.6.

RADIATION PROTECTION SUPPORT DURING EMERGENCIES

At the personnel decontamination and medical treatment area in the medical center, adequate
equipment was available. Further possibilities for support exist e.g. fall back facility and
contracts with civilian hospitals as well as a military hospital in the surrounding area. The
team considers this as an area of good performance.
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DETAILED RADIATION PROTECTION FINDINGS
7.3.

CONTROL OF OCCUPATIONAL EXPOSURE

7.3(1) Issue: The programme in place ensuring decontaminable coverage of materials within
the radiation controlled area (RCA) does not always correct isolated defects in a
timely manner.

–
–
–
–

Plans are in place to renew floor painting in significantly large areas inside RCA and
such work is already in progress. However, opportunities in individual cases when
damage is observed are not taken to repair painting:
Many defects of protective painting exist in a large number of rooms in both units 1
and 2 within the RCA;
After the replacement of two different types of equipment by new equipment, the
remaining space of the former larger floor surface is not protected by paint;
Following replacement of an expansion joint in W 130 the protective cover is
missing;
Partly damaged wooden equipment is used in the hot laboratory.

Insufficient surface protection of materials within the RCA will lead to dispersion of
radioactive substances into these materials and could result in inappropriate dose to plant
personnel.
Suggestion: The plant should consider enhancing the programme on adequate covering of
materials within the RCA with decontaminable covering, including correction of isolated
defects in a timely manner.
IAEA Basis:
NS-G-2.7
3.2 The radiation protection programme should cover …
(i) removal of sources of radiation
3.67 For the control of radiation exposure of personal, consideration of the optimization of
radiation protection is required in the design and operation …
(e) effective procedures for the control of contamination
Plant Response/Action:
The auxiliary building paintwork refurbishment programme has been divided up into 4
batches.
 Batch 1: Refurbishment of paintwork on floors, walls and safety-related equipment
has been initiated by the housekeeping team and will continue until it reaches
―satisfactory‖ status, as defined by the EDF nuclear inspection department. This status
should be achieved by the end of 2012.
 Batch 2: Refurbishment of plant component paintwork, initiated by maintenance crafts
carrying out equipment maintenance or repairs, with priority being given to safetyrelated equipment.
 Batch 3: Floor and wall maintenance programme, which is based on a review of the
room‘s history.
 Batch 4: Repairs to chipped paintwork on floors and walls.
Programme status:
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Batch no. 1 is already underway. Since the OSART, we have completed 80% of the
programme. We have completed work in 25 rooms of the auxiliary building (e.g.
charging pump room) and have repainted 50 plant components (e.g. boron and water
makeup pumps). In 2011, we will be working on 17 rooms in the auxiliary building
(e.g. CCW room) and will be repainting 5 plant components (e.g. CCW heat
exchanger).
 Batch no. 2: Pipe and vessel maintenance technicians routinely ask for components
undergoing maintenance to be repainted. We are reviving this practice among other
work groups and in particular, among mechanical maintenance teams.
 Batch no. 3: A strategy has been determined. It is based on the records of previous
paint jobs, on the condition of the room and of the nature of previous repairs. The
database will become operational in March.
Batch no. 4: The new strategy being implemented is based on the degree of radiological
cleanliness inside the rooms. Priority is first being given to ―clean‖ rooms with an ―NP‖
rating of < 0.4bq/m3 (e.g. equipment delivery bays of the auxiliary building, fuel building and
electrical safeguard building), followed by contaminated areas with an ―N2‖rating of >
4bq/m3. In 2011, we will be working on one active equipment delivery bay in the auxiliary
building.


Completed items :
Batches 1 and 2:
Floor and walls
 Auxiliary building, 0-meter level: 12 rooms (e.g. N223, N225 and N228 housing unit2 charging pumps)
 Auxiliary building, 8-meter level: 6 rooms
 Auxiliary building, 11-meter level: 3 rooms
 Fuel building and operations building: 4 rooms (e.g. room K311, unit-1 fuel building,
5-meter level)
Components:
 Unit-2 containment spray motor no. 2EAS004MO
 Unit-1 CCW pumps no. 1RRI001 and 002PO
 Unit-2 CCW pump no. RRI002PO
 Unit-1 refuelling water pump no. 1PTR004PO
 Liquid effluent treatment valves no. 0TEU025 and 029VE, liquid effluent treatment
pump no. 0TEU003PO
 Unit-1 safety-injection tank no. 1RIS002BA
 Fuel-building ventilation duct, 14-meter level
 Unit-1 steam-generator blow-down heat exchanger no. 1APG001RF
 Unit-2 auxiliary-building ventilation heat exchanger no. 2DVN001RF
 Unit-1 containment leak monitoring valve no. 1ECF005VA
 Unit-1 boron and water makeup pumps no. 1REA001, 002, 003 and 004PO
 Unit-2 boron and water makeup pumps no. 1REA001, 002, 003 and 004PO
 Liquid effluent treatment pumps no. 0TEU001, 002, 003, 005, 006, 007, 008, 010,
011, 013, 014, 015, 017, 018, 019 and 020PO
Boron recycle pumps no. 0TEP001, 002, 003, 005, 006, 007, 008, 009, 011, 013, 014, 015,
016 and 010
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Remaining items :
Batch 1:
Floors and walls (approved)
 Auxiliary building, 0-meter level: 12 rooms (e.g. N223 and 225A, CCW room)
 Auxiliary building, 11-meter level: filter deck
 Fuel building and operations building: 4 rooms (safety-injection and containment
spray sump)
Components:
 Unit-2 steam-generator blow-down heat exchangers
 Unit-1 and 2 nuclear sampling/steam-generator blow-down heat exchangers
 Auxiliary building ventilation ducts on units 0, 1 and 2
 Unit-2 CCW heat exchanger
IAEA comments:
Plant has made significant progress in repairing of the decontaminable painted cover of RCA
rooms and equipment surfaces. Detailed work orders for cover repairs including photos of
particular places were issued and completed within the years 2009 and 2010. Qualified,
appropriate painting materials are used for particular jobs. Systematic approach is
implemented through comprehensive database of all painted surfaces which is going to be
filled this year with data retrieved from past maintenance records in order to optimise future
plant painting strategies and to support painting ageing management. Contamination control
aspects are considered in the paint work prioritization. Repair of all decontaminable covers at
the plant to reach the EDF internal grade 2 (good) is scheduled to be finished in the June 2012
after completion of 10-year outage and steam generator replacement at Unit 2 and refuelling
outage at Unit 1.
Conclusion: Satisfactory progress to date
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7.4.

RADIATION PROTECTION INSTRUMENTATION, PROTECTIVE CLOTHING,
AND FACILITIES

7.4(1) Issue: The C1 monitors are not sufficiently capable of achieving their intended
function to detect contamination on the protective clothes of personnel entering the
changing room. In addition plant practice does not ensure the control of spread of
radioactive substances within the RCA following a C1 alarm.
C1 monitors are used to control surface contamination on the protective clothes of
staff before entering the changing room, this area is called the ‗clean‘ area of the
RCA.
– C1 monitors are not providing full coverage of the person;
– A warning on lack of supply of spare parts was issued by EDF corporate;
– The plant staff is aware of this deficiency but no temporary compensatory
measures are in place except the frisker to control the contamination of hands
and feet;
– No decision on replacement within the next years is foreseen;
– No investigation of contamination at the worksite or in the area around C1 is
triggered by an alarm of the C1 monitor.
– Events when C1 alarm is triggered are not reported, and therefore statistical
data about frequency of such situations are not available.
An inadequate programme to investigate contamination alarms (C1) reduces the effectiveness
of controls to limit radioactive particles to the worksite. Inadequate control of contamination
increases the risk of spreading contamination into the hot changing room.
Recommendation: The plant should ensure that C1 monitors are fully capable of detecting
contamination on the protective clothes of personnel entering the changing room and also
ensure the control of spread of radioactive substances within the RCA following a C1 alarm
by reporting and treating such cases.
IAEA Basis:
Safety series 115, International Basic Safety Standards for protection against ionizing
radiation and for the safety of radiation sources.
I.23. Registrants and licensees shall:
(g) provide, as appropriate, at exits from controlled areas:
(i) equipment for monitoring for contamination of skin and clothing;
(ii) equipment for monitoring for contamination of any object or substance being removed
from the area.
NS-G-2.7
3.3 The operating organization ―shall designate as a controlled area any area in which specific
protective measures or safety provisions are or could be required for:
(a) Controlling normal exposures or preventing the spread of contamination during normal
working conditions.
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Plant Response/Action:
C1 portal monitors are designed to measure contamination on protective clothing at the exit
from the RCA.
These instruments are subject to periodic tests to check good working order, and are subject
to a 6-monthly preventive maintenance regime or undergo unplanned maintenance.
C1 portal monitors are also calibrated every three years.
In the event of the alarm being triggered, the worker fills in a C1 contamination report form,
which is then addressed by SPS-PR.
Ergonomics of the men‘s main changing room has been improved. A new men‘s changing
room for RCA entry was commissioned in 2009 and is in line with RP reference standards.
The women‘s main changing rooms will be brought up to standard in 2012.
Contamination control is also monitored via the C2 and C3 portal monitors. A point to note is
that in 2010, the percentage of positive checks decreased, and is currently around 3 alarms per
1000 entry/exits for the C2 portal monitor at the RCA exit. The number of C3 alarms is
consistently low, between 3 and 5 alarms per year.
The plant has contacted corporate level (the C1 portal monitors being common equipment to
all plants) to study a modification enabling alarm events to be recorded and the instigators to
be identified, along with improved detection capability (sum total channel and foot counters).
This study, coordinated by the Corporate Engineering Support-Risk Prevention and
Environment Group (UNIE-GPRE) and entrusted to the CIPN, is currently ongoing.
Our corporate engineering entities are currently doing a wider-ranging study into RCA-exit
control devices as well as protective clothing and associated washing techniques. These
studies will not produce results for several years.
IAEA comments:
There is a prioritised programme for replacement of radiation protection instrumentation for
all EDF units (58 in total) at the corporate level. Replacement of C1 monitors is being
scheduled to years 2014-2018 in parallel with complex problem solution of RCA clothing and
laundry.
For the improvement of performance, complex and thorough analysis of C1 function and
detection capabilities has been performed at the corporate level showing reduced capability of
contamination detection at right leg and left side of head/hard hat. According to the analysis
of equipment manufacturer improvement of the overall sensitivity except extremities
described above can be also reached by complex processing of all detector signals. These
deficiencies are compensated by the mandatory shoe frisking at the exit of RCA and helmets
are measured before being recycled.
Since May 2010, new requirement has been introduced through procedure I/13/SPR*/025
modification. By this modification, contamination alarm from C1 monitor requires
contamination report to be filled by the contaminated person mandatorily. This report is then
evaluated by the RP personnel as appropriate. C1 monitors are subject to semi-annual user
checks and 3 year calibration performed by authorised organisation.
Conclusion: Satisfactory progress to date
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7.4(a) Good Practice: Use of a special monitoring device (CORAMAT) to perform a final
check of large objects leaving the site.
Fixed measurement instrumentation is used to detect radioactive contamination on long and
cumbersome items like scaffolding tubes, equipment with a ventilation system, tools, neon
tubes, etc. Large detectors on both sides and the top of a conveyor belt allow high precision
monitoring. These gamma detectors allow the detection of radioactive particles inside the
equipment, which might have entered during use inside the radiation controlled area. This
device facilitates the work of staff responsible for performing final checks in the sense of
guaranteeing the quality of the checks, thus improving performance. In addition, the time to
perform these control checks is reduced which results in less exposure for workers. This
effort in improving contamination checks is achieving the expected results. Site detectors
have not been triggered since this monitoring device has been put into use.
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8.
8.1.

CHEMISTRY

ORGANIZATION AND FUNCTIONS

The team has identified that chemistry goals are not established to promote further
enhancement of chemistry performance and has made a suggestion in this area.
The team has also identified as good performance the training process of chemistry staff to
assure its high competence and availability for fulfillment of tasks assigned. After receiving
basic training, on-the-job training is gradually provided for various tasks of chemistry
technicians. In this manner, after completion of the training, technicians are able to perform
any task from a full range of chemistry department duties. Regular supervisory observation
and evaluation in the field is performed. Skills development is performed through regular
participation of technicians at various training courses selected according to chemistry
department needs. Despite excellent fuel integrity results over the past ten years, readiness to
perform in-core sipping test is maintained by regular staff refresher training one month before
outage.
8.2.

CHEMISTRY CONTROL IN PLANT SYSTEMS

The team identified as a good performance plant practices during the shutdown process. A
conservatively low primary coolant activity value is set as the end point of primary coolant
purification causing certain extension of shutdown process. This practice has resulted in
favorable equipment radiation and also outage collective exposure trends over past years.
Modification of shutdown purification practices also contributes to reduction of radwaste
generation and reduction of used ion exchange resin degradation risk.
The team has also identified as a good practice the use of a mobile demineraliser facility
during unit restart periods.
With regard to primary chemistry, some out of optimal range fluctuations of primary water
lithium concentration were observed by the team, being caused mainly by load changes. The
team encourages plant to consider some proactive approach for prompt fine adjustment of
lithium injection after boration and to look for suitable software for optimization of Chemical
and Volume Control System purification after deboration in order to achieve better adherence
to optimal pH value of the primary coolant.
Plant outage lay-up practices were identified by the team as a good performance. These cover
thorough preparatory outage planning and subsequent conduct of assigned activities during
outage with involvement of chemistry, operations, maintenance and radiation protection staff.
This approach effectively addresses corrosion risk of equipment during outage periods and
contributes to dose rate reduction for steam generator associated repairs and inspections.
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8.3.

CHEMICAL SURVEILLANCE PROGRAMME

The team found some areas for improvement in the plant chemistry surveillance programme
and has made a suggestion in this field.
As regards plant chemistry monitoring practices, almost all chemistry on-line monitor signals
are wired to control room recorders. Evaluation of trends requires appropriately frequent
visits by chemistry staff to the control room. One daily reading of on line monitor data is
performed with a hand-held electronic field data logger following subsequent transfer of data
to the chemistry database Merlin. In the event of any parameter fluctuation, the chemistry
database Merlin must be updated by additional manual inputs, in some cases by converting
chart recorder data to numerical values. This practice results in an increased number of
control room visits, represents unnecessary burden of chemistry staff and also introduces
certain inaccuracies. The team therefore encourages the plant to analyse possibilities for
facilitating of chemistry on-line monitors surveillance.
The team has recognized as a good practice that the plant has introduced a policy for
reducing errors in low periodicity and occasional sampling – mandatory pre job briefing and
simple, user-friendly single-page sampling instruction sheets for facilitating safety related
sampling activities.
8.4.

CHEMISTRY OPERATIONAL HISTORY

The team has identified as a good performance regular meetings of chemistry and technical
support staff. At these meetings, operating experience topics are discussed, analyzed with
tasks assignment and tracking.
8.5.

LABORATORIES, EQUIPMENT AND INSTRUMENTS

For Chemistry laboratory and on-line instrumentation, well managed quality system is
implemented with support of Merlin software. However, laboratory balances were found to be
located in the several hot and cold laboratories at workbenches next to other instrumentation.
No separate room or place is provided for balances to ensure that they remain functionally
sound. The team encourages the plant to consider relocation of balances not linked to
particular analytical instruments to a separate space with reduced environmental disturbance
(corrosion, humidity, vibrations, etc.)
The team has also identified some deficiencies in post-accident sampling and analysis and has
made a suggestion on this topic.
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8.6.

QUALITY CONTROL OF OPERATIONAL CHEMICALS AND OTHER
SUBSTANCES

The team has found that except for simple checks of diesel generator fuel, no other input or
periodic checks of any chemicals and reagents delivered to the plant are performed. Reliance
is placed on the supplier‘s declaration of compliance with specified quality criteria and
randomly performed quality checks at corporate level. The team encourages the plant to
consider implementation of internal checks with regard to possible safety implications.

76

CHEMISTRY

DETAILED CHEMISTRY FINDINGS
8.1.

ORGANIZATION AND FUNCTIONS

8.1(1) Issue: Chemistry goals are not set in a challenging way to promote further
enhancement of overall plant chemistry performance.
– Objectives of the Chemistry Section were established within the Technical
Support Department objectives, but these were not approved by the plant
management until the second half of March 2009. These objectives did not
contain chemistry goals.
– Chemistry programme goals do not cover the full scope of plant systems –
goals are set for concentration of oxygen in condensate, action conductivity
and sodium concentration in steam generator blow down, corrected activity of
I-131 and total activity of fission gases in the primary coolant and activity of
radioactive effluents. These goals are not set in a sufficiently challenging way,
only compliance with plant water chemistry specifications expected values is
being anticipated.
– No goals are set for primary chemistry and Flow Accelerated Corrosion
related secondary chemistry aspects and trending of steam generator tube sheet
sludge lancing results is not evaluated.
– Although planned within coming Process Management implementation in the
second half of the year 2009, regular monitoring and trending of above goals
is not formalized yet at the plant management level.
The setting of chemistry goals in a non-challenging and non-comprehensive way does not
promote improvements in plant chemistry as an integral part of safe operation.
Suggestion: The plant should consider revising its policy in setting chemistry goals to assure
appropriate staff motivation and to demonstrate adequate management support in promoting
overall enhancement of chemistry performance.
IAEA Basis:
DS 388
2.3 The operating organization should set challenging goals and objectives for the chemistry
programme. The expectations of the management concerning the implementation of this
programme at the plant should be clearly stated. Chemistry staff should understand, support
and implement this programme. Feedback from programme performance results should be
used to enhance the quality of the chemistry programme and regimes.
2.5 Chemistry performance indicators should be established to monitor the accomplishment
of goals and objectives, and should be promoted and communicated to the staff. The
management should periodically reinforce their expectations, monitor and assess
performance, and correct deviations.

77

CHEMISTRY

50-SG-Q13
401. Management should ensure that chemistry and radiochemistry work provides optimum
protection for plant systems and materials. The requirements for chemistry and
radiochemistry work should include:
…
—Goals for improvement in chemistry and radiochemistry.
Plant Response/Action:
Chemistry objectives fit into the plant chemistry process forming part of the integrated
management system. The chemistry sub-committee is chaired by a member of plant senior
management and is led by the plant‘s chemistry engineering function, which was set up in
mid-2010.
Objectives for monitoring primary and secondary chemistry parameters have been determined
(boron/lithium correlation in the RCS, sodium and conductivity in the steam generator blowdown system, etc.).
The control of secondary-circuit corrosion has been improved through the introduction of
high-pH conditions on unit 1 in November 2010. This improvement will also be implemented
on unit 2 when it is restarted after completing its ten-year outage in 2011, following the
replacement of copper-alloy components in the secondary circuit.
As of 2011, new objectives will be set for keeping within limit values, based on operating
experience from 2010 (steam-generator blow-down system: operating times within zones 2-3
of the sodium/cationic conductivity chart; RCS: boron/lithium correlation; dissolved
hydrogen content).
Chemistry objectives are still based on expected values determined by chemistry
specifications. A corporate task force, including a Fessenheim chemistry engineer, is currently
comparing EDF chemistry specifications with international ones (VGB and EPRI). This task
force has also been instructed to consider ways of incorporating recommendations and
suggestions issued by Peer Review and OSART teams.
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IAEA comments:
In the frame of the implementation of integrated management system based on process model,
chemistry sub-process has been established within main process No.8 ―Life time
management‖ in the year 2010. Within new management system, special Chemistry
Committee composed from relevant plant department representatives and headed by the plant
technical director meets regularly 3 times a year dealing with chemistry problems,
establishing and approving performance indicators and associated chemistry goals. Since
2010 senior management of EDF officially adopted WANO Chemistry index as internal
corporate chemistry performance indicator. In addition to this, Fessenheim NPP introduced
several additional indicators mostly based on length of time during which values of chemical
parameters (like primary hydrogen concentration, primary boron/lithium ratio, steam
generator blowdown chemistry zones 2 and 3 are outside of their expected range).
Comprehensive annual chemistry evaluation report has been prepared at the end of 2010, with
transient to all relevant performance indicators to be monitored on monthly basis from
beginning of year 2011. Goals for these indicators are being set with the aim of improvement
in comparison with previous year. An INPO developed complex chemistry performance
indicator CEI was tested at one French plant in 2010 and modified on the basis of testing
results. This modified CEI indicator is planned to be implemented at all EDF units gradually
in the period of 2012-2013.
Conclusion: Satisfactory progress to date
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8.2.

CHEMISTRY CONTROL IN PLANT SYSTEMS

8.2(a) Good Practice: Use of mobile demineraliser facility during unit restarts after outages.
Plant has implemented use of mobile demineraliser during restarts instead of feed and bleed
practice for achieving of satisfactory quality of the condensate:
– This mobile facility consists of 2 m3 of mixed bed resin and mechanical filters
and it is used for both units.
– The facility is used when vacuum in the condenser is created and uses
condensate pump to recirculate condensate. When satisfactory water quality is
reached, water is supplied to the feed train. The facility remains in operation
until 20% of reactor power is reached.
– This technology assures good quality of condensate, saves about 1000 m3 of
demineralised water per restart and reduces associated releases of morpholine
and make-up water plant regenerant solutions to the environment.
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8.3.

CHEMICAL SURVEILLANCE PROGRAMME

8.3(1) Issue: The plant chemistry surveillance program is not comprehensive enough to deal
with all chemistry aspects of safety related systems.
– Diesel generator cooling circuit chemistry specification is not included in the
corporate chemistry specification applied at the plant. Chemistry parameters
are defined only in the diesel generator preventive maintenance programme. In
this programme, requirements for pH, concentration of phosphate and density
are defined. Annual analysis is required and it is performed by the external
laboratory. Protocols of analysis demonstrate that for one diesel generator,
requirement for phosphate concentration has not been met since 2007 and for
the other two diesel generators the same criteria have not been met since the
last analyses performed in August and September 2008. No deterioration of
diesel generator availability due to cooling system has been observed so far.
Except for requesting repeated sampling from February 2009, no corrective
actions were taken towards meeting of above criteria due to environmental
constraints of cooling media replacement. Various construction materials are
used in the above circuit but no parameter to monitor corrosion processes is
formally established.
– Well water serves as supply for makeup water plant. This water has very low
total organic carbon (TOC) content, but demineraliser technology operates
with many interruptions (integrated equivalent operational time only 80 full
days during a year). Some ion exchange resins in the above system have been
in operation since plant start-up. Status of the resins was checked recently and
declared as satisfactory. Risk of potential microbial growth inside the filters
during standby periods, especially in high temperature summer seasons cannot
be fully excluded. Monitoring of such a risk is neither formally requested nor
performed through TOC or any other adequate parameter.
– There is neither a formal requirement nor actual checking of the organic
matter content in the purchased boric acid and any of primary system boric
acid solutions, although the plant has a certain capability to detect presence of
organic substances through ion chromatography analyses.
– Chemical concentration of corrosion product in the primary coolant during
operation is neither specified nor monitored, only activities of activated
corrosion products are measured. Activity measurement itself serves only as a
delayed indicator of foreign material intrusion or elevated corrosion rate
because of relative long activation period. The acoustic emission measurement
method implemented for monitoring of loose parts in the primary circuit is
capable of detecting only limited scope of foreign material ingress.
Without a comprehensive chemistry surveillance program the plant may fail to implement
effective countermeasures for impurity control and for assuring reliable operation of all
important systems.
Suggestion: The plant should consider updating its chemistry surveillance programme in
order to enhance both monitoring capabilities and timely responses towards impurity control.
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IAEA Basis:
DS 388
4.1 The chemistry control includes the correct application of the appropriate chemistry
regimes of safety and safety related systems depending on the design and materials.
4.2 To achieve adequate chemistry control, the chemistry organization should take into
account a graded approach in the different areas of chemistry control mainly for the primary,
secondary and other significant safety and cooling water circuits.
4.13 The concentration of the chemical inhibitors that are added to cooling systems should
adequately be controlled and monitored. The chemistry parameters to keep the proper
treatment and the impurities should be controlled to minimize corrosion of the system and
loss of integrity
6.1 The operating organization should establish and implement a chemistry surveillance
programme to verify the effectiveness of chemistry control in plant systems. It is also
essential to verify that SSCs important to safety are operated within the specified limit values.
Such a surveillance programme should help to detect trends in parameters, to discover and
eliminate undesirable effects and consequences of out-of-range chemistry parameters.
50-SG-Q13
403. Chemistry and radiochemistry work normally consists of:
—Monitoring, sampling and trending chemistry and radiochemistry parameters at specified
frequencies to ensure the timely detection and correction of abnormal or unacceptable trends
and conditions;
Plant Response/Action:
a) Chemistry specifications applying to diesel cooling fluids are included in basic preventive
maintenance programme ref. PB900-LHG/LHH-02, rev. 1, dated 25 August 2008. These
specifications also describe what actions must be taken in the event of a deviation. The
document is produced by the corporate nuclear engineering support entity, and is
implemented by the Fessenheim mechanical maintenance department.
In order to avoid exceeding specified values without taking corrective action, the mechanical
maintenance department has implemented a process comprising the following phases:
sampling, submission of samples, analysis of results, implementation of results, archiving of
results. The process is described in a procedure entitled ―Sampling and analysis of fluids
within the mechanical maintenance department‖ ref. I/00/MC*/036, dated 12 January 2010.
Furthermore, department personnel have been shown a PowerPoint presentation to acquaint
them more closely with the process.
Note: Fessenheim now uses Coolelf to cool the diesels on both its units, as a replacement for
Diamigel.
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b) In response to an instruction issued by the corporate maintenance director in a letter dated
21 January 2010, the Fessenheim chemistry engineer joined a corporate task force working on
the revision of DPN chemistry specifications. The role of this task force is to identify
discrepancies between our chemistry specifications and those based on EPRI or VGB
standards, as well as to review all recommendations issued by Peer Review and OSART
teams and come up with respective proposals. This should ultimately result in proposed
revisions to our chemistry specifications each time this is deemed necessary.
Recommendations put forward by the task force include the following: total organic carbon
monitoring in various circuits such as the demineralised water production circuit; monitoring
the chemical concentration of corrosion products in the primary circuit.
Initial conclusions were discussed at the DPN senior management meeting in November
2010.
Remaining items :



Cross-comparison of chemistry specifications to be completed by task force.
Task force recommendations to be incorporated into the chemistry specifications
being applied by EDF nuclear power stations.

IAEA comments:
The plant has developed procedure D5190-10 0080 I/00/MC*/036 for systematic approach in
managing all liquids (e.g. oils, fuels, cooling fluids, etc.) associated with equipment to be
maintained. In this procedure, responsibilities and communication channels are clearly
defined with regard to sampling, labelling, analysis requirements and evaluation of results and
corrective actions. All relevant plant maintenance personnel has been acquainted with the
document and procedure is in use since January 2010. Since that time 11 work requests has
been initiated based on evaluation of analysis results some of them being completed already,
some scheduled for outage period.
For updating of corporate chemistry surveillance programme, special task force has been
established at the corporate level to consider recurrent OSART and WANO Peer Review
issues and to compare EDF chemistry specifications with EPRI and VGB documents.
Fessenheim NPP has nominated its representative to this team. During year 2010, altogether
1053 existing EDF particular chemistry specifications and 570 specifications from external
guides have been analysed and reassessed, 42% of them remained unchanged, 25% being
proposed to be modified and 33% to be analysed further. In the February 2011 first set of
―easy to implement‖ modifications will be presented to the senior corporate management, rest
of modifications associated with budgetary, training and other implications being scheduled
appropriately for future.
Conclusion: Satisfactory progress to date
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8.3(a) Good Practice: Effective human performance error reduction policy reduces multiple
safety risks and facilitates performance in non standard sampling operations.
The plant has implemented a policy for the reduction of human performance errors in lowperiodicity or occasional sampling in non standard sampling circumstances:
– A sampling procedure has been drawn up where sampling activities are
evaluated and categorized with regard to overall safety risks;
– Simple highly illustrative single page instruction sheets were developed
containing information on safety risks, defining sequence of all associated
activities involving communication, checks and manipulations and picture of
particular field conditions for easy orientation;
– These sheets are plastic-coated in order to assure damage proof and easy
decontaminability if required;
– For safety-related sampling activities, a single set of these instruction sheets is
available in the supervisory room. In the event of a sampling request, a pre-job
briefing with chemistry section supervisory staff is inherently initiated as
technicians are expected to collect the relevant sampling sheet from the
supervisor before going to the field.
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8.5.

LABORATORIES, EQUIPMENT AND INSTRUMENTS

8.5(1) Issue: Post accident sampling and analysis capabilities are not verified for severe
accident conditions.
– A post accident sampling system is installed at each unit of the plant allowing
sampling from the low-pressure safety injection system. Sampling capability is
periodically tested in accordance with elaborated plant procedure. Specification exists
for chemical and radiochemical parameters to be analyzed after sample is taken.
However there is no postulated activity of the sampled media in the beyond design
basis accident conditions, so no radiological calculations exist to estimate individual
doses for whole process of sampling activities and to verify that sampling can be
performed.
– The sampling procedure requires some manual operations to be performed in the
sampling glove box. Corporate support with robotics-based technology is expected,
but testing of robotics technology for this purpose in the particular plant field
conditions has not been done yet and fully robotized sampling ability has not been
demonstrated.
– Sample is planned to be transferred into effluent laboratory for analysis but ability of
this laboratory to perform required analyses was not analyzed from radiological point
of view. In such a case, adequacy of laboratory preparedness cannot be guaranteed.
Without fully implemented post accident sampling and analysis capability, preparedness of
the plant for its activities after a severe accident may be compromised.
Suggestion: The plant should consider verifying full capability of sampling and
corresponding analyses in post accident conditions.
In international practice, this verification involves definition of source term, evaluation of
associated radiological implications, implementation of necessary technical measures and
updating of regular testing programme.
IAEA Basis:
DS 388
6.44 A post accident sampling system (PASS) or another adequate sampling facility should be
ready to operate when required by emergency procedures and also considered for use in
taking regular samples from plant systems.
6.45 For proper PASS operation the following should be provided:
a) PASS operation procedures;
b) radiation protection measures evaluated in advance and applied when PASS is used;
c) programme for preventive maintenance;
d) regular checks of PASS operability;
e) regular training for personnel designated for PASS operation (taking grab samples and
performing subsequent activities).
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NS-R-2
2.35. Site personnel shall be trained in the performance of their duties in an emergency.
NS-G-2.2
8.6. Operating procedures should be verified and validated to ensure that they are
administratively and technically correct, are easy for the operator to use and will function as
intended.
NS-G-2.7
5.5. Training measures should cover the following topics to a level of detail commensurate
with the assigned tasks and responsibilities of the respective worker or supervisor:
(l) where appropriate, actions that should be taken in the event of a nuclear or radiological
emergency or an accident in the transport of radioactive material.
Plant Response/Action:
The corporate policy document ―Post-accident sampling‖ D4550.06-04/3365 of 04 April
2005 indicates that sampling is not used for emergency management but contributes to
restoration of the unit. It is at that time and depending on the radiological parameters that risk
assessment is specified to be carried out including dosimetric assessment for the entire
operation (sampling, transport of the sample and analyses).
The policy stipulates that sampling shall only be carried out if the dose forecast is admissible.
In addition, the site has a sampling procedure for the liquid phase in post-accident conditions
04/FES/923 addressed to the chemists who have to perform this operation. Operability tests
of these post-accident facilities are carried out by the Chemistry-Environment Section.
A mobile lead cask is also available to ensure transport of the liquid sample SG 15 as
indicated in the same procedure.
The Chemistry-Environment Section has been trained in this procedure.
Gaseous samples are taken by the corporate emergency teams which have the requisite
equipment. Suitability testing between the corporate teams‘ equipment and the facilities used
in post-accident conditions at Fessenheim NPP is performed (EDLCHM090139) as part of
the sampling procedure 04/ACL/703.
So as to train the site RP technicians who have to take actions in accident conditions, training
course ―Radiation protection in post accident conditions‖ (Code MOE 9174 –Action Code
M117) will be part of the standard training plan for these employees as from 2012.
This training covers risk assessment in emergency situations, dose forecast depending on the
actions taken, support of the participants and identification of sampling points in postaccident conditions.
IAEA comments:
In the EDF policy for accident management it is declared that post accident sampling system
is not necessary for accident management. It is also stipulated that sampling in post accident
situation will be performed after radiation situation allows this activity. In the course of
accident evolution, only environmental sampling and monitoring would be performed. Risk
analysis and dose rate evaluation activities will start after stabilisation of reactor unit after an
accident.
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Plant is equipped with system for post accident liquid sampling. Dose rate measurement
installed at normal sampling line and at safety injection piping is foreseen to be used for
evaluation of radiation situation. These instruments are qualified for post accident conditions.
Shielding container is available for transport of 15 ml of liquid sample. Procedure
04/FES/923 is in place for post accident sampling and all chemistry staff has been trained for
this activity. By the plant policy, this system is regularly tested every 5 years. For gas
sampling, corporate support including equipment and workforce is foreseen. Compatibility of
plant facilities and corporate instrumentation has been verified and results are included in
sampling procedure 04/ACL/703.
In 2011 Chemistry Section placed a request to Radiation Protection to provide appropriate
training for radiation protection technicians assisting in post accident sampling activities
through training course at Saint Laurent NPP in accordance with Code MOE 9174-Action
Code M117. Such training is foreseen to be included into personnel training plan for year
2012.
Conclusion: Satisfactory progress to date
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9.
9.2.

EMERGENCY PLANNING AND PREPAREDNESS

RESPONSE FUNCTIONS

At the plant, no person with the authority to initiate the on-site emergency plan is present on a
24-hour basis. Unforeseen communication and transportation problems could cause
unnecessary delays in the immediate actions. The team recommend the plant to have a person
on site, at all times, with the authority to initiate the plant emergency organisation
The plant is not authorized to initiate off-site alert. The team suggest that the plant should
continue to discuss this with the authorities.
The NPP has developed tools to assist communication staff to prepare the first
communication messages and press meetings. The tools consist of:
– Analysis Sheet
– Key Emergency Messages
– Template for First Press Release
– Media response pack
These communication aids assists the communication staff in order to give timely and reliable
information to the press and the public. The team consider this aid as a good practice.
9.3.

EMERGENCY PLANS AND ORGANIZATION

In the event of an activity release, it is important that all resources can work together in an
organized and effective manner. Measuring points in the environment have been standardized
with the French and German authorities so that a common set of points are used.
The use of the plant vans equipped for activity measurement is now synchronized with
external resources to ensure efficiency. This organization is considered to be a good practice.
9.5.

EMERGENCY RESPONSE FACILITIES

In order to obviate having to successively call each muster point by telephone, staff members
gathered at muster points are informed by means of regular messages put out by the local
command centre. The command centre can send messages to a single muster point or to all
muster points together. These messages are sent via an internal communication system that is
hooked up to a secure telecom system. Each muster point officer can activate the
loudspeakers of his own muster point from his telephone. Counting of staff at muster points
has been facilitated by the installation of badge readers at the entrance and exit. The local
command post uses an interface to monitor staff numbers at each muster point in real time.
This equipment is simple to use and has many possibilities for the organization to
communicate in order to reduce radiation exposure and avoid overreaction among the staff.
The team consider this as a good performance.
At the plant adequacy of muster points to accommodate all persons has not been sufficiently
analysed. The team made a suggestion in this area.
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9.7.

TRAINING, DRILLS AND EXERCISES

The plant draws up a 3-year emergency exercise schedule. This schedule is reviewed at the
beginning of each year with the members of the EPP Committee. According to this schedule,
the EPP engineer assigns on-call staff to the various planned exercises. He uses a spreadsheet
to anticipate potential deviations by simulating the absence of staff members (exceptional
circumstances, management decision, etc.). This long-term overview facilitates the
coordination of EPP on-call staff training and ensures compliance with prescribed objectives.
There were no deviations in 2008 related to exercise completion and staff participation. The
team considers this as a good performance.
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DETAILED EMERGENCY PLANNING AND PREPAREDNESS FINDINGS
9.2.

RESPONSE FUNCTIONS

9.2 (1) Issue: There is no permanent presence at the plant of a person with the authority to
initiate the on-site emergency plan.
– Site emergency director, PCD1, who is authorized to initiate the plan, is present at
the plant during office hours only.
– The authority is not delegated to the shift manager, PCL1.
– Communication to PCD1 is available through several diversified methods such as
digital message pager, mobile phone and standard telephone.
Without the permanent presence of a person having the authority to implement the on-site
emergency plan, unforeseen communication and transportation problems could cause
unnecessary delays in the immediate notification to the off-site authorities and timely
implementation of protective actions for both plant personnel and the public.
Recommendation: The plant should have a person on site, at all times, with the authority to
initiate the plant emergency organisation.
IAEA Basis:
GS-R-2 Sec. 4.23
Each facility ……. Shall have a person on the site at all times with the authority and
responsibilities: to classify a nuclear or radiological emergency and upon classification
promptly and without consultation to initiate an appropriate on-site response; to notify an
appropriate off-site notification point ….
NS-R-2 Sec. 2.32
The operating organization shall establish the necessary organizational structure and shall
assign responsibilities for managing emergencies. This shall include arrangements for;
prompt recognition of emergencies; timely notification and alerting of response
personnel; and provision of necessary information to the authorities, including timely
notification and subsequent provision of information as required.
Plant Response/Action:
When the OSART mission took place at Fessenheim plant, our EPP reference standards only
made provision for the on-call senior manager (PCD1) to initiate the on-site emergency plan.
This restriction has been lifted through the correspondence ref. D4550.34-09/4384.
As such, a person with the authority to initiate the on-site emergency plan is always present
on site. This involves the on-call senior manager (PCD1) or shift manager (CE) if it is
impossible to contact PCD1 rapidly.
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The shift manager works shifts and is, in every case, the duty holder for safety in real time.
He is the site representative for senior management as such has delegation from the Plant
Manager to take any immediate measures to protect personnel and operate the plant. In
particular, he can initiate the on-site emergency plan outside office hours.
As soon as any significant off-normal operating conditions arise, protection systems
automatically start up (especially reactor shutdown) and the shift crew then apply the
procedures on which they have been specially trained. The shift manager, on-call safety
engineer and on-call senior manager (PCD1) are immediately called.
The on-call senior manager (PCD1) is consequently informed of an incident before a criterion
for initiating the on-site emergency plan is formally reached.
In order to improve the reliability of calling up the on-call senior manager, if the PCD1 is not
on site, he is compelled to stay at home and is connected to the site via 3 redundant means of
communication (fixed telephone, mobile telephone and digital message pager).
If precise pre-determined criteria have been fulfilled, the shift manager calls the on-call senior
manager and asks him to initiate the on-site emergency plan.
EDF organisation makes provision for the on-call senior manager to initiate the on-site
emergency plan and perform notifications for several reasons:


The shift manager must ensure plant monitoring with a safety function monitoring
procedure and therefore his involvement in other tasks should be limited.

The on-call senior manager has an overview of the site and plant and as such is in
a much better position to make the most appropriate choice according to the
situation and to decide on the appropriate emergency plan.
When the on-call senior manager is present on site, he decides to initiate the on-site
emergency plan and implements the following actions:




initiating the site alert and setting up of the plant emergency organisation



notification of public authorities (Prefect and Nuclear Safety Authority)

notification of EDF corporate teams and setting up of the EDF emergency
organisation
If the on-call senior manager is not on site, the shift manager decides whether to trigger the
on-site emergency plan and calls the on-call senior manager to initiate the notifications. From
home, the on-call senior manager carries out the following actions:




initiating the site alert and setting up of the plant emergency organisation



notification of public authorities (Prefect and Nuclear Safety Authority)



notification of EDF corporate teams and setting up of the EDF emergency
organisation
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In the unlikely event of the on-call senior manager not being contactable, the shift manager
initiates the on-site emergency plan (deployment of plant on-call teams and protection of
persons on site). He then contacts another person able to ensure the on-call senior
management function to initiate the other notifications (Prefecture, Nuclear Safety Authority
and EDF corporate level).
At EDF nuclear power plants, the emergency plan was deployed 96 times between the year
2000 and 2009. Operating experience shows that we have never experienced any problems
initiating the appropriate emergency organisation regardless of whether the on-call senior
manager is on site or at home. This was also the case at Fessenheim plant when the
emergency plan was initiated on 27th December 2009 and 7th July 2010.
Further to the OSART mission findings, Fessenheim nuclear power plant has integrated in its
operating documents the possibility for the shift manager to initiate setting up of the plant
emergency organisation in the event of not being able to contact the on-call senior manager.
Support staff would also be mobilised without delay.
IAEA comments:
The shift manager (CE) is now delegated the power to initiate the on-site emergency plan
outside office hours under the condition that at first he makes an attempt to contact the oncall senior manager (PCD1) but he is unable to reach him. It is noted that the practice at
Fessenheim NPP is the same as the practice applied at other EDF plants and it is agreed by
ASN.
However, this is not in line with the IAEA safety standard requirement : there should be a
person on the site at all times who is authorized to initiate an appropriate on-site response
promptly and without consultation.
The initiation of the on-site response is done either not promptly and without consultation
(if CE is able to contact PCD1) or not promptly (if CE is not able to contact PCD1).
Conclusion: Insufficient progress
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9.2 (2) Issue: The plant is not authorized to initiate the offsite alert.
– The authorization to initiate the external alarm lies with the Préfet (State
representative).
– Unforeseen communication problems could cause unnecessary delays in the
immediate notification to the public.
– The plant is aware of the issue and the subject was discussed in a meeting with
participants from the plant, Préfet du Haut-Rhin and ASN.
Without the plant being authorized to initiate the offsite alert, necessary and immediate
notification and timely protective actions for the public could be delayed.
Suggestion: The plant should consider obtaining the authorization to initiate the offsite alert.
IAEA Basis:
GS-R-2 Sec. 4.53 Upon declaration of an emergency class the public shall be promptly
warned of the emergency and informed of the actions that they should take. There shall be no
undue delay that could jeopardize the effectiveness of the protective actions.
Plant Response/Action:
A new convention agreement with the Haut-Rhin prefecture, in force since 27th January 2010
grants delegated powers to the nuclear operator to initiate the off-site alert and the SAPRE
system in the event of an off-site emergency requiring immediate initiation. See appended
copy.
2. Immediate initiation phase, rapidly developing events :
In the event of a criteria being reached to initiate the off-site alert in the immediate initiation
phase, either in a real situation (serious event) or in a fictious situation (exercise), it is the
plant operator (director of emergency response) using delegated authority from the prefect
who shall:
 Trigger the off-site siren horns warning surrounding population to take shelter and to
listen to the local media,
 Initiate home telephone alerts sending a message to take shelter and to listen to the
local media,
The plant operator (director of emergency response) shall immediately inform the prefecture.
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IAEA comments:

The plant has been authorized to initiate the offsite alert via both siren horns and telephone
messages. This authorization is given to the director of emergency response.
Conclusion: Issue resolved

94

EMERGENCY PLANNING AND PREPAREDNESS

9.2 (a) Good Practice: Aids to Local Communication Command Post
The plant has developed tools to help staff from the communication command post to prepare
the first communication messages and press meetings, as well as to respond serenely to
telephone or face to face media communication.

This consists of the following elements:
A) Analysis Sheet:
The communication command post uses an analysis sheet which rapidly decodes the event
and describes it in a reliable manner.
This provides the head of the communication command post with data and documents on the
nature of the event and with key emergency messages.
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B) Key Emergency Messages:
An emergency message is planned for each type of emergency event.
The emergency message is used by the head of the communication command post and the
site spokesperson in preparing for their meetings with the press.
Each one contains:
- 1 introductory sheet (key aspects: human, environmental, technical),
- 4 sheets : « what has happened»; «protective measures»; «consequences » and
«actions taken »,
- Prompts for the most likely questions.
Each message identifies the slides that can be used for media purposes. Those slides are
provided by corporate communication services (used by all EDF communications functions).
C) Template for First Press Release:
Approved templates provide speed (within one hour after the command station has been set
up) and guarantee the factual accuracy of the first press release.
A template for the first press release is planned for each key emergency message.
Once the event has been diagnosed using the analysis sheet, the head of the communication
command post selects the appropriate template, fills it in, has it checked and then issues the
release.
D) Media response pack (based on OEF):
These documents help the person in charge of telephone communication and the person in
charge of face to face contact with media to better handle media attention.
The document provides clear and polite responses to be used for any impatient questioning by
journalists.
These sheets have been drafted in response to needs identified during communication-specific
EPP exercises.
Plant results demonstrate that this practice produces the expected results and
press releases issued during EPP exercises are published within the required time frame.
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9.3.

EMERGENCY PLANS AND ORGANIZATION

9.3 (a) Good Practice: Harmonization of measuring points between the plant and the
national authorities of France and Germany.
In the event of an activity release it is important that all resources can work together in an
organized and effective manner. Measuring points in the environment in the event of
emergency have been standardized with the French and German authorities so that a common
set of points are used.
During an emergency, measurements would be carried out and compared. This practice leads
to an increase in the number of measurements since the teams no longer take measurements in
duplicate at neighbouring points.
This practice has been implemented since 2005 for the French part and 2009 for the German
part. It was tested by a joint exercise with the authorities. This practice has led to validated
measurements (since taken in the same places), an increase in the number of measurement
points (with sharing of results by fax) and an increase in the area covered by these
measurements.

97

EMERGENCY PLANNING AND PREPAREDNESS

9.5.

EMERGENCY RESPONSE FACILITIES

9.5 (1) Issue: The area to assemble people is not sufficiently analysed to assure that all
persons at the plant could shelter in the event of a nuclear or radiological emergency.
– No written in-depth analysis has been performed to ensure that the assembly points
are able to accommodate all personnel present at the plant.
– The plant is planning to reduce the number of assembly points from seven to four.
– In the event of an activity release one or more of the assembly points might
become inoperable.
– During operation approximately 400 persons are present at the plant and during a
ten-year outage this number will increase to approximately 2000 persons.
Insufficient space at muster points might lead to unnecessary radiation exposures in the event
of an activity release.
Suggestion: The plant should consider performing a detailed analysis of the total area needed
for assembly points to ensure that all persons at the plant have the possibility to shelter, even
during a ten year outage.
IAEA Basis:
GS-R-2 Sec. 4.51
The operator of a facility in threat category I, II or III shall make arrangements to ensure the
safety of all persons on the site in the event of a nuclear or radiological emergency. This shall
include the arrangements: …….. The facility shall provide suitable assembly points for all
persons on the site.
Plant Response/Action:
A technical document (ref. 5190-10.0983) entitled ―adequacy of staff muster areas for
accommodating staff in the event of an emergency‖ has been produced. This document
confirms that the four muster areas defined by the NPP are capable of accommodating all
persons present on the site. Numerical values used in the document correspond to the number
of people expected to be on the site during the unit-2 ten-year outage in 2011. The study has
been approved by the station‘s professional fire officer.

Muster point

Changing
room at RCA
entrance

Mechanical
maintenance
changing room with
gangway
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Total surface
area

159 m² (ground
floor)
51 m² (first
floor)

Floor space
210 m²

380 m² (changing room)

400 m² (dining area)

300 m² (gangway)

25 m² (foyer)
40 m² (reception
area)

100% gangway = 300 m² 70% dining area =
280 m²
40% changing room =
142 m²
100% foyer and
reception area =
65 m²

MINIMUM
accommodation
capacity

420 persons

TOTAL

1158 m², i.e. 2546 persons minimum (2 persons/ m²)

884 persons

690 persons

230 m² (dining
area)
115 m² (changing
room)

70% dining area =
161 m²
100% changing
room = 115 m²

552 persons

3819 persons (3 persons/ m²)

Using a ratio of 2 persons/sq. metre as a basis (standard comfort in the seated position), a
ratio of 3 persons per sq. metre may also be temporarily applied (standard comfort in the
standing position in a concert hall).
IAEA comments:
Since the OSART mission the plant has reduced the number of assembly points from seven to
four. The plant has performed an analysis to determine whether the four assembly points can
shelter the required number of people during a nuclear or radiological emergency.
However the area of the assembly point at the mechanical maintenance changing room and
gangway is overestimated. The gangway is considered to be 300 m2 in the analysis while in
reality it is about 230 m2, the changing room is considered to be 380 m2 in the analysis while
in reality it is about 193 m2. This results in an overestimation of the capacity of 266 persons
for the ratio of 2 person/m2 and 399 persons for the ratio of 3 person/m2.
The assumption of the analysis is that all assembly points are operable and all staff
assembling will be distributed among the assembly points in the ratio of the capacity of the
assembly points. The plant is considering to issue instructions to ensure that the above
assumption will be valid. this will be followed could be considered to be issued. Otherwise
some of the staff will have to be relocated between the assembly points which could cause
additional risk of exposure that could have been avoided.
Conclusion: Satisfactory progress to date
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SUMMARY OF STATUS OF RECOMMENDATIONS AND SUGGESTIONS
OF THE OSART FOLLOW-UP MISSION TO FESSENHEIM NPP
RESOLVED

SATISFACTORY INSUFFICIENT
PROGRESS
PROGRESS

TOTAL

Management,
Organization &
Administration

-

1R

-

1R

-

1S

-

1S

Training and
Qualification

-

1R

-

1R

2S

-

-

2S

-

2S

-

2S

Maintenance

2S

1S

-

3S

Technical
Support

1S

-

-

1S

-

-

1R

1R

-

1S

-

1S

-

1R

-

1R

-

1S

-

1S

Chemistry

-

3S

-

3S

Emergency
Planning and
Preparedness

-

-

1R

1R

1S

1S

-

2S

TOTAL R (%)

-

3 (60%)

2 (40%)

5

TOTAL S (%)

6 (38%)

10 (62%)

-

16

TOTAL

6 (29%)

13 (62%)

2 (9%)

21

Operations

Operating
Experience
Radiation
Protection

R : Recommendation
S : Suggestion
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DEFINITIONS
DEFINITIONS – OSART MISSION
Recommendation
A recommendation is advice on what improvements in operational safety should be made in
that activity or programme that has been evaluated. It is based on IAEA Safety Standards or
proven, good international practices and addresses the root causes rather than the symptoms
of the identified concern. It very often illustrates a proven method of striving for excellence,
which reaches beyond minimum requirements. Recommendations are specific, realistic and
designed to result in tangible improvements. Absence of recommendations can be interpreted
as performance corresponding with proven international practices.
Suggestion
A suggestion is either an additional proposal in conjunction with a recommendation or may
stand on its own following a discussion of the pertinent background. It may indirectly
contribute to improvements in operational safety but is primarily intended to make a good
performance more effective, to indicate useful expansions to existing programmes and to
point out possible superior alternatives to ongoing work. In general, it is designed to stimulate
the plant management and supporting staff to continue to consider ways and means for
enhancing performance.
Note: if an item is not well based enough to meet the criteria of a ‘suggestion’, but the expert
or the team feels that mentioning it is still desirable, the given topic may be described in the
text of the report using the phrase ‘encouragement’ (e.g. The team encouraged the plant
to…).
Good practice
A good practice is an outstanding and proven performance, programme, activity or equipment
in use that contributes directly or indirectly to operational safety and sustained good
performance. A good practice is markedly superior to that observed elsewhere, not just the
fulfilment of current requirements or expectations. It should be superior enough and have
broad application to be brought to the attention of other nuclear power plants and be worthy
of their consideration in the general drive for excellence. 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.
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The attributes of a given ‗good practice‘ (e.g. whether it is well implemented, or cost
effective, or creative, or it has good results) should be explicitly stated in the description of
the ‗good practice‘.
Note: An item may not meet all the criteria of a ‘good practice’, but still be worthy to take
note of. In this case it may be referred as a ‘good performance’, and may be documented in
the text of the report. A good performance is a superior objective that has been achieved or a
good technique or programme that contributes directly or indirectly to operational safety and
sustained good performance, that works well at the plant. However, it might not be necessary
to recommend its adoption by other nuclear power plants, because of financial
considerations, differences in design or other reasons.

DEFINITIONS - FOLLOW-UP VISIT
Issue resolved - Recommendation
All necessary actions have been taken to deal with the root causes of the issue rather than to just
eliminate the examples identified by the team. Management review has been carried out to
ensure that actions taken have eliminated the issue. Actions have also been taken to check that it
does not recur. Alternatively, the issue is no longer valid due to, for example, changes in the
plant organization.
Satisfactory progress to date - Recommendation
Actions have been taken, including root cause determination, which lead to a high level of
confidence that the issue will be resolved in a reasonable time frame. These actions might
include budget commitments, staffing, document preparation, increased or modified training,
equipment purchase etc. This category implies that the recommendation could not reasonably
have been resolved prior to the follow up visit, either due to its complexity or the need for long
term actions to resolve it. This category also includes recommendations which have been
resolved using temporary or informal methods, or when their resolution has only recently taken
place and its effectiveness has not been fully assessed.
Insufficient progress to date - Recommendation
Actions taken or planned do not lead to the conclusion that the issue will be resolved in a
reasonable time frame. This category includes recommendations on which no action has been
taken, unless this recommendation has been withdrawn.
Withdrawn - Recommendation
The recommendation is not appropriate due, for example, to poor or incorrect definition of the
original finding or its having minimal impact on safety.
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Issue resolved - Suggestion
Consideration of the suggestion has been sufficiently thorough. Action plans for improvement
have been fully implemented or the plant has rejected the suggestion for reasons acceptable to
the follow-up team.
Satisfactory progress to date - Suggestion
Consideration of the suggestion has been sufficiently thorough. Action plans for improvement
have been developed but not yet fully implemented.
Insufficient progress to date - Suggestion
Consideration of the suggestion has not been sufficiently thorough. Additional consideration of
the suggestion or the strengthening of improvement plans is necessary, as described in the IAEA
comment.
Withdrawn - Suggestion
The suggestion is not appropriate due, for example, to poor 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 Fundamentals)



Safety Series No.115; International Basic Safety Standards for Protection
Against Ionizing Radiation and for the Safety of Radiation Sources



Safety Series No.117; Operation of Spent Fuel Storage Facilities



NS-R-1; Safety of Nuclear Power Plants: Design Requirements



NS-R-2; Safety of Nuclear Power Plants: Operation (Safety Requirements)



NS-G-1.1; Software for Computer Based Systems Important to Safety in
Nuclear Power Plants (Safety Guide)



NS-G-2.1; Fire Safety in the Operation of Nuclear Power Plans (Safety Guide)



NS-G-2.2; Operational Limits and Conditions and Operating Procedures for
Nuclear Power Plants (Safety Guide)



NS-G-2.3; Modifications to Nuclear Power Plants (Safety Guide)



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



NS-G-2.5; Core Management and Fuel Handling for Nuclear Power Plants
(Safety Guide)



NS-G-2.6; Maintenance, Surveillance and In-service Inspection in Nuclear
Power Plants (Safety Guide)



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



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



NS-G-2.9; Commissioning for Nuclear Power Plants (Safety Guide)



NS-G-2-10; Periodic Safety Review of Nuclear Power Plants (Safety Guide)



NS-G-2.11; A System for the Feedback of Experience from Events in Nuclear
Installations (Safety Guide)



NS-G-2.14; Conduct of Operations at Nuclear Power Plants (Safety Guide)



GS-R-1; Legal and Governmental Infrastructure for Nuclear, Radiation,
Radioactive Waste and Transport Safety (Safety Requirements)
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GS-R-2; Preparedness and Response for a Nuclear or Radiological Emergency
(Safety Requirements)



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



GS-G-2.1; Arrangement for Preparedness for a Nuclear or Radiological
Emergency (Safety Guide)



GS-G-3.1; Application of the Management System for Facilities and Activities
(Safety Guide)



50-C/SG-Q; Quality Assurance for Safety in Nuclear Power Plants and other
Nuclear Installations (Code and Safety Guides Q8-Q14)



RS-G-1.1; Occupational Radiation Protection (Safety Guide)



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



RS-G-1.3; Assessment of Occupational Exposure Due to External Sources of
Radiation (Safety Guide)



RS-G-1.8; Environmental and Source Monitoring for Purpose of Radiation
Protection (Safety Guide)



WS-G-6.1; Storage of Radioactive Waste (Safety Guide)



DS388; Chemistry Programme for Water Cooled Nuclear Power Plants
(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 Plants, 75-INSAG-3
Rev.1



INSAG-13; Management of Operational Safety in Nuclear Power Plants



INSAG-14; Safe Management of the Operating Lifetimes of Nuclear Power
Plants



INSAG-15; Key Practical Issues In Strengthening Safety Culture



INSAG-16; Maintaining Knowledge, Training and Infrastructure for Research
and Development in Nuclear Safety



INSAG-17; Independence in Regulatory Decision Making
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INSAG-18; Managing Change in the Nuclear Industry: The Effects on Safety



INSAG-19; Maintaining the Design Integrity of Nuclear Installations
Throughout Their Operating Life



Safety Report Series No.11; Developing Safety Culture in Nuclear Activities
Practical Suggestions to Assist Progress



Safety Report Series No.21; Optimization of Radiation Protection in the
Control of Occupational Exposure



Safety Report Series No.48; Development and Review of Plant Specific
Emergency Operating Procedures



TECDOC, IAEA Services Series etc.


IAEA Safety Glossary Terminology used in nuclear safety and radiation
protection 2007 Edition



Services series No.10; PROSPER Guidelines



Services series No.12; OSART Guidelines



TECDOC-489; Safety Aspects of Water Chemistry in Light Water Reactors



TECDOC-744; OSART Guidelines 1994 Edition (Refer only chapter 10-15
for Pre-OSART, if appricable.)



TECDOC-1141; Operational Safety Performance Indicators for Nuclear
Power Plants



TECDOC-1321; Self-assessment of safety culture in nuclear installations



TECDOC-1329; Safety culture in nuclear installations - Guidance for use in
the enhancement of safety culture



TECDOC 1446 OSART mission highlights 2001-2003



TECDOC-1458; Effective corrective actions to enhance operational safety of
nuclear installations



TECDOC-1477; Trending of low level events and near misses to enhance
safety performance in nuclear power plants



TECDOC-955; Generic Assessment Procedures for Determining Protective
Actions during a Reactor Accident



EPR-EXERCISE-2005; Preparation, Conduct and Evaluation of Exercises to
Test Preparedness for a Nuclear or Radiological Emergency, (Updating IAEATECDOC-953)
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EPR-METHOD-2003; Method for developing arrangements for response to a
nuclear or radiological emergency, (Updating IAEA-TECDOC-953)



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



ILO-OSH 2001; International labour office: Guidelines on occupational safety
and Health Management Systems
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TEAM COMPOSITION OF THE OSART MISSION
BENGTSSON Jan-Olof - SWE
Ringhals NPP, Sweden
Years of nuclear experience: 28
Review area: Emergency Planning and Preparedness
ELLIOTT W. Mark - CAN
Ontario Power Generation
Years of nuclear experience: 30
Review area: Management Organization and Administration
EYLEY Jeffrey Bruce – UK
Hinkley Point B Power Station
Years of nuclear experience: 30
Review area: Operations I
FOTEDAR Suresh
IAEA

Years of nuclear experience: 34
Review area: Deputy Team Leader
GHAZARYAN Samvel, - ARM
Armenian NPP
Years of nuclear experience: 24
Review area: Operating Experience
JANZER Peter - GER
Philippsburg NPP
Years of nuclear experience: 28
Review area: Operations II
NEDELKO Ludwig - SWI
Leibstadt NPP
Years of nuclear experience: 32
Review area: Maintenance
PROHASKA Günter
IAEA
Years of nuclear experience: 25
Review area: Radiation Protection
RENEV Alexandre
IAEA
Years of nuclear experience: 29
Review area: Training and Qualification
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SMIEŠKO Ivan - SK
ENEL-Slovenske elektrarne, NPP Bohunice
Years of nuclear experience:28
Review area: Chemistry
TRNKA Miroslav - CZ
Dukovany NPP
Years of nuclear experience: 29
Review area: Technical Support
VAMOS Gabor
IAEA

Years of nuclear experience: 31
Review area: Team Leader

OBSERVER
TROPP Andres - Estonia
Years of nuclear experience: 0.5
Review area: Observer
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TEAM COMPOSITION OF THE OSART FOLLOW UP MISSION

VAMOS Gabor
IAEA

Years of nuclear experience: 32
Review area: Team Leader
FOTEDAR Suresh
IAEA

Years of nuclear experience: 35
Review area: Deputy Team Leader
NEDELKO Ludwig - SWI
Leibstadt NPP
Years of nuclear experience: 33
Review areaS:
SMIEŠKO Ivan - SK
ENEL-Slovenske elektrarne, NPP Bohunice
Years of nuclear experience: 29
Review areas:
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