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Subject:

Sir,

IAEA-TECDOC-874: OSART Programme Highlights 1993-1994

I am pleased to enclose the latest summary report of OSART missions, namely, OSART
Programme Highlights, 1993-1994, IAEA-TECDOC-874. The document is aimed at three
levels of audiences and so should be applicable to many of your staff. In line with comments
from the participants of the Technical Committee Meeting held in 1994 and the consultants
meeting held in 1995 to review this document we have aimed Part I at utility and senior
managers, Part II at middle managers and Parts HI and IV to staff who have responsibilities for
operational experience feedback. This is further explained in the introduction of this document.

My staff and I are hoping that the document will be used by you and your staff to
provoke discussion and prompt actions aimed at enhancing operational safety of the nuclear
power plant(s) in your control or sphere of influence, regardless of whether you have recently
hosted an OSART mission. More information on specific missions and follow-up visits is
available from me. In a separate letter to be found attached inside the front cover of the
document, you will find more details of the OSART Mission Results (OSMIR) Database.
Please get your operational experience feedback staff to contact us for more information. We
can supply printouts from the database or you may prefer to search and analyze the data
yourself. In this case ask for a copy of the database. Contact with me and my staff is now also
possible by e-mail. My e-mail address is cited in the letterhead.

We look forward to hear from you.

Yours sincerely,

Enclosure

The Management of All Nuclear Power
Plants, Utilities and Regulatory Authorities

K. Hide
Head, Operational Safety Section
Division of Nuclear Installation Safety
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Subject: OSART Mission Results Database

Sir,

I wish to inform you of the existence and availability of a database of OSART Mission
Results (OSMIR) covering all missions since January 1991. The database is updated as each
mission's results are agreed and will eventually be maintained with results of the most recent
five years' missions. The results of OSART follow-up visits are also included.

To date, the results of twenty-nine OSART missions and fourteen OSART follow-up
visits have been incorporated covering the four years 1991 to 1995. The information is filed
according to:

mission identification (plant information, name, country, reactor type and size; dates of
mission; type of mission; etc.);

mission results (currently comprising 1590 recommendations, 1033 suggestions, 286
good practices) each of which is categorized by review area (15), topic (—160); and
significance (of generic interest or not) together with a basis statement for each
recommendations and suggestion;

follow-up visit results giving information on remedial actions planed/carried out by
nuclear power plants and IAEA experts' comments and judgements of progress for all
recommendations and suggestions covered by follow-up visits.

Examples of the type of searches that can be made of the database range from global
searches, for example all findings related to a review area, e.g. training and qualification, to
more refined searches, e.g. looking for recommendations of generic significance for a given
topic at PWR plants that have been assessed during a follow-up visit as having been
satisfactorily responded to.
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The database is now available to nuclear power plants, utilities, regulators and associated
research institutes on one floppy disk in compressed (.zip) format together with decompression
software. Alternatively, hard copy print-outs of requested search can be provided. The
database has been compiled using MS Access 2.0 and is currently 3^ Mbytes in size with over
3,000 records. A technical description of the OSMIR database is available to assist users and
would be included with each diskette copy of the database.

An example printout from the database forms Part HI of the IAEA-TECDOC-874. In
addition, a copy of the OSART topics by review area and a concise description of the structure
of the database which would be of interest to your database specialist and to those wishing to
formulate specific enquiries, is incorporated in Pan IV of this document.

Requests for further information, a copy of the database or printouts from the database
should be addressed to Miguel Domenech Rojo who can be contacted by telephone on +43-1-
2060 ext. 22031 or via e-mail on domenecl*&nepol.iaea.or.at.

Yours sincerely

K. W. Hide
Head, Operational Safety Section
Division of Nuclear Installation Safety
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FOREWORD

The IAEA Operational Safety Review Team (OSART) programme provides advice and
assistance to Member States in enhancing the operational safety of nuclear power plants.
Careful design and high quality of construction are prerequisites for a safe nuclear power
plant. However, a plant's safety depends ultimately on the ability and conscientiousness of
the operating personnel and on their programmes and working methods. An OSART mission
compares a facility's operational practices with proven good international practices
successfully in use in other countries and by the exchange, at the working level, of
experiences in promoting safety. OSART reviews are available to all countries with nuclear
power plants in operation, approaching operation or in earlier stages of construction. Most
of these countries have participated in the programme, by hosting one or more OSART
missions or by making experts available to participate in missions. Operational safety
missions can also be attached to the design review missions of nuclear power plants and are
known as safety review missions. Teams that review only a few specific areas or a specific
issue are called technical exchange missions. All types of missions can be followed by
follow-up visits during which responses of the plant to the opportunities for improvement
identified during the mission are reviewed.

This report continues the practice of summarizing mission results so that all the aspects
of OSART missions, Pre-OSART missions and good practices are to be found in one volume.
For the first time it includes results of follow-up visits. Attempts have been made in this
report to highlight the most significant findings whilst retaining as much of the vital
background information as possible. This report is in four parts: Part I summarizes the most
significant observations made during the missions and follow-up visits during 1993-1994;
Part II, in chronological order, is an overview of the major strengths and opportunities for
improvement identified during each OSART mission and summaries of follow-up visits
performed during the period; Part III lists good practices that were identified during 1993 and
1994; and Part IV presents the recently developed OSART mission results (OSMIR)
database. Each part of the report is intended for different levels in operating and regulatory
organizations but not exclusively so. Part I is primarily to the executive management level;
Part II to middle managers; and Parts III and IV to those involved in operational experience
feedback. Because of widely different plant designs, operating and management styles,
cultural practices, and other factors affecting plant operations, no OSART findings were
applicable to all of the plants visited in 1993 and 1994. Individual findings varied
considerably in scope and significance. However, the findings do reflect some common
strengths and opportunities for improvement.
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BACKGROUND

Many of the tasks and problems faced by those responsible for ensuring the safe
operation of nuclear power plants are common throughout the world. The results of an
OSART mission are, therefore, of interest and possible application to many nuclear power
plants and not solely to the plant in which they were originally identified. The primary
objective of this report is to enable organizations that are constructing, commissioning,
operating or regulating nuclear power stations to benefit from experience gained in the course
of missions conducted under the OSART programme during the period January 1993 to
December 1994.

In 1982, the IAEA set up the Operational Safety Review Team (OSART) programme
to assist Member States in the enhancement of safe operation of nuclear power plants. The
service is available to all countries with nuclear power plants under construction,
commissioning or in operation. By the end of 1994, 77 missions had been conducted at 62
nuclear power plants in 28 countries. There had also been 30 follow-up visits to review the
implementation of previous OSART results. Twenty-four OSART missions and follow-up
visits were conducted during 1993-1994 (Tables 1 and 2).

OSART teams consist of senior experts in the various disciplines relevant to the
mission in hand. In the course of technical discussions between reviewers and plant staff,
operational safety programmes are examined in detail and their performance checked;
strengths are identified and listed as good practices and possible solutions to weaknesses
listed as recommendations or suggestions. The criteria used by the teams as they formulate
their conclusions are based on the best prevailing international practices, and, therefore, may
be more stringent than national requirements. OSART reviews should not be mistaken for
regulatory inspections nor design reviews. Rather, OSART reviews consider the
effectiveness of operational safety programmes and are more orientated to management (soft)
issues than to hardware. The performance or outcome of the various programmes is given
particular attention. OSART teams neither assess the adequacy of plant design nor compare
or rank the safety performance of different plants.

OSART missions consist of three basic types: missions to operating power reactors
(OSARTs); missions to power reactors under construction or at the pre-commissioning stage
(Pre-OSARTs); and technical exchange missions which cover a limited range of topics or
which differ in character from review missions. In addition, operational safety reviews when
combined with design reviews are known as safety review missions. The results of 77
OSART missions completed by the end of 1994 have been summarized in OSART Results,
IAEA-TECDOC-458; OSART Results II, IAEA-TECDOC-497; OSART Mission Highlights,
1988-1989, IAEA-TECDOC-570; OSART Good Practices, 1986-1989, IAEA-TECDOC-
605; OSART Mission Highlights, 1989-1990, IAEA-TECDOC-681; Pre-OSART Mission
Highlights, 1988-1990, IAEA-TECDOC-763; OS ART Mission Highlights 1991-1992,
IAEA-TECDOC-797; and in the present report.

OSART reviews normally cover eight areas, namely: management, organization and
administration; training and qualification; operation; maintenance; technical support;
chemistry; radiation protection; and emergency planning and preparedness. Formal guidelines
and criteria for evaluating safety culture were formulated and made available to the industry
in the form of INSAG-4 in 1991. However, OSART review guidelines and criteria have, from
the beginning, included most of the fundamental characteristics of safety culture. Thus safety
culture issues have been reviewed by OSART teams, though not always explicitly, as an



important part of effective nuclear power plant management. Since October 1992, however,
safety culture has been specifically assessed in all OSART missions and follow-up visits,
both overall and in each of the eight major review areas.

Over the thirteen-year existence of the programme, significant changes have occurred
in OSART methodology, transparency, power plant operational safety practices, and the
accessibility to nuclear power plants in eastern Europe and the former Soviet Union for in-
depth reviews of operational safety. Over this period, the guidelines and experience of
OSART team members have also evolved to reflect the higher standards for operational
safety practices now being adopted worldwide.

Definitions currently in use by OSART teams for recommendations, suggestions and
good practices are as follows:

Recommendation

A recommendation is advice on how improvements in operational safety can be made
in the activity or programme that has been evaluated. It is based on 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 to 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 it is primarily intended to make 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 management and supporting staff to continue to consider ways and means for
enhancing performance.

Good practice

A good practice is a proven performance, programme, activity, or use of equipment,
which the team considers to be markedly superior to that generally observed elsewhere. It
should have broad application to other power plants and be worthy of their consideration in
the general drive for excellence.



Parti

SUMMARY OF RESULTS

The plants visited by OSART teams can be grouped into those from countries with
well-developed nuclear programmes and those with programmes in the early stage of
development or in a major transition. The summary below reflects the perspective on
operational safety performance resulting from the 24 OSART missions and follow-up visits
conducted in 1993 and 1994.

PLANTS IN COUNTRIES WITH WELL DEVELOPED NUCLEAR POWER
PROGRAMMES

Management, organization and administration

Nuclear power plants that were visited in countries with well-developed programmes
are, for the most part, well maintained and operated with fundamentally sound operational
safety practices. Most plant activities are conducted according to formal, structured
programmes and procedures that incorporate considerable local, national, and international
operating experience. These programmes and procedures vary in content and detail from
plant to plant, depending on several factors including the training and skill levels of the
personnel using them. However, in most cases, the level of detail was found appropriate for
the existing conditions. Adherence to approved programmes and procedures is, with few
exceptions, quite good.

Power plant staff generally have experienced low turnover, and have sufficient
numbers of experienced personnel. With few exceptions, staff members are well-motivated
and supportive of the effort necessary to achieve safe and reliable plant operation.

Formal goals and objectives are commonly used to express management expectations,
provide the basis for planning and coordination of staff activities, and focus staff efforts on
priority activities. In general, senior managers recognize and support the need for continuous
improvement and are working to develop support and understanding of that concept at all
levels. However, mechanisms to achieve management goals and objectives are sometimes
not well developed.

Several times it was noted that managers and supervisors need to communicate more
effectively with all levels of their staff on goals and objectives, management expectations,
safety culture, and other matters important to improving and maintaining the quality of plant
operation. Also, of relative importance, was the commonly identified need for managers and
supervisors to spend more time at the work place and to use that time for monitoring the
status of activities, the performance of personnel, and the condition of plant systems and
equipment. Such time in the work place is also useful to hear directly from working level
personnel on current plant needs.

Training and qualification

Most plants have established good basic training programmes for their staff using
either in-house training courses or outside courses. The primary emphasis remains on the
training of plant operators, and in this area a need was often identified for additional or more
effective simulator training for operators to enhance their familiarity with plant response



during transients and their ability to respond to unexpected or abnormal operational events.
Training programmes have become somewhat more structured, but continue to rely heavily
on on-the-job training. Weaknesses identified included: the need for a more structured
approach to ensuring personnel have the skills needed for their assignments; a tendency for
plants to grant training waivers inappropriately; the need for enhanced leadership and
supervisory skills training; and the need for greater involvement of line managers and
supervisors in the development of training and monitoring the effectiveness of training.

Maintenance

The cleanness and material condition of plant structures and equipment meets high
standards and seems to be consistently improving. This is reflected in high energy
availability factors and generally low forced outage rates. More importantly, the reliability of
safety-related systems and components meets high standards, and the frequency of challenges
to safety systems is decreasing.

All plants visited had effective surveillance programmes and preventive-predictive
maintenance programmes to help prevent unexpected failures of systems and equipment,
especially for systems and equipment important to safe operation of the reactor. A trend
toward increased use of predictive maintenance to increase equipment reliability and reduce
maintenance resource needs, is evident. Challenges facing plants in the area of maintenance
include outage management, procedure adherence, control of temporary modifications, and
the need for more effective control of contractors.

Technical support

Plant modifications, for the most part, adequately consider safety consequences and
effective programmes provide for follow-up to ensure that all affected documentation is
updated. These programmes most often include provisions for training affected plant
personnel on modifications and their effect.

Programmes for the analysis and application of operating experience are in place in all
plants visited, but their effectiveness varies considerably. Industry operating experience
information is obtained from NSSS vendors, owners groups, and a variety of other national
and international sources. However, a need is often noted for plants to analyze both in-house
and industry operating experience more carefully to identify lessons-learned and how they
might be beneficially applied to enhance operational safety. In some plants, the significance
threshold for analyzing in-house events in depth is quite high, and few events are analyzed in
depth. Few plants are analyzing near-misses in depth. In most plants, additional attention to
identify the causes of human errors and prevent their recurrence would be beneficial.

Probabilistic safety analyses are being used increasingly as a part of operational
decision-making. Such analyses are now being used by some plants to analyze the safety
consequences of removing equipment from service for repairs or maintenance both during
operation and outages and to establish schedules for optimum safety when systems must be
removed from service.
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Radiation protection

Radiation work practices are, in general, effective in minimizing cumulative radiation
doses and the potential for contamination of personnel. Increasing attention is being paid to
minimizing worker doses through more effective planning of work and enhanced training for
high-dose activities. More sophisticated planning, scheduling, and training tools are being
used to assist in this effort. Computers are commonly used to allow improved management
and coordination of work, control of radiation dose accumulations, and collection and
analysis of data reflecting the performance of plant systems and equipment. Mock-ups are
frequently used to train workers for high-dose jobs. Decontamination, other chemical
processes, and better operating practices are being used in many plants to reduce radiation
levels and cumulative dose. In addition, most plants are achieving significant reductions in
liquid and solid radioactive waste volumes.

Safety culture

Within the past decade, matters related to safety culture have begun to receive
significantly more management attention and effort. They are now considered by many
nuclear executives to be central to the long-term success of nuclear electric generation.
Cultural differences and differences in operating philosophy do affect the methods and rate to
which safety culture principles are applied at nuclear plants. However, the fundamental
aspects of safety culture can be applied to fit into almost any cultural environment. Within the
western Europe/USA region, there is a great acceptance by management of challenges and
questions from lower levels of the organization, particularly those related to safety. In
addition, many western companies are using or implementing total quality management and
related management techniques in an effort to encourage all personnel to contribute to
management decisions and to help their personnel develop and accept responsibility for
activities well beyond their own immediate area of responsibility.

There is a significant difference in the degree of reliance placed on plant personnel to
discharge their responsibilities properly and, hence, on the degree of oversight or review
employed to ensure appropriate consideration of safety-relevant matters. In Switzerland, and
Germany, as examples, a high degree of reliance is placed on individuals to carry out their
duties thoroughly and properly. This reliance is largely based on effective national training
programmes covering the skill areas used in the plant. It is also based on experience that
demonstrates the success of this practice. In the plants that employ this high degree of
reliance on their people, self-assessment practices are often not well developed, and
management often does not display the questioning approach to plant activities considered
important to safety culture in other plants. The result may be a reduction in defence in depth,
but there is little evidence that this has resulted in performance or safety deterioration. In the
USA and some other countries, less reliance is placed on individuals to perform well without
supervision. Systems for oversight and review are more well developed, and the capabilities
of individuals may be less well developed, at least with respect to the need for supervision
and oversight. In these countries, defence in depth is more evident. Within some large
organizations in this area that have a high degree of central planning and direction, there is
some evidence of compartmentalization of activities. The result seems to be a
discouragement of initiative to question the effectiveness of activities outside an individual's
assigned responsibility.
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The implementation of good safety culture principles with emphasis on individual
plant evaluation programmes have been observed in many countries. However, while these
programmes appear effective, in some cases, safety culture practices have not been
implemented down to the worker level. Considerable additional effort will be needed by them
to encourage all personnel to adapt a questioning attitude and to welcome critical comments
or questions from peers and subordinates. Some western European countries and the USA
have exhibited a more self-critical and less complacent attitude towards safety culture than
other regions. Experience in these countries has shown that the adoption of good safety
culture practices have been the result of senior plant management taking a rigorous approach
toward assuring that questioning attitudes are maintained at every worker level. Plants that
have successfully implemented programmes to ensure that safe work practices continue, have
had to first resolve any root causes to known problems. This is a difficult task, due in part, to
the nature of human performance issues that must be resolved and, in some cases, the
personnel actions that must be taken.

Successful good practices and good performances in safety culture have been
identified and published as a result of OSART missions. Some of the good performances
include motivating workers at all levels to continue to look for methods to improve safety,
conducting thorough root cause analysis, lowering the threshold for investigating events and
providing workers with positive feedback to encourage the continuation of safety
improvements and questioning attitudes.

The social culture in South East Asia, particularly in Japan and the Republic of Korea,
can be characterized as requiring polite deference toward superiors to a much greater degree
than in other regions. Individuals are expected to be supportive of their superiors and to work
closely as a team. In some countries, most notably Japan, most decisions are reached only
after extensive discussion of alternatives and possible consequences. Once decisions are
made, uniform support is expected from all concerned.

This culture can be very beneficial to safety culture at nuclear power plants, as is
evidenced most strongly in Japan. There, safety culture and the responsibility of all
employees for it is emphasized by management frequently and in a variety of ways.
Decisions potentially affecting safety are given detailed consideration before they are agreed,
and benefit from input from all levels of the concerned organizations. This is applied not
only within nuclear companies, but between companies and with the government. It is
probably fair to say that many of the current safety culture concepts embodied in INSAG-4
have their roots in this region.

However, questioning the effectiveness or advisability of management decisions or
programmes is a much more difficult undertaking in this region than in other regions and
cultures. A great deal of tact and care is required for the challenger to obtain an objective
hearing of his or her concerns. Most individuals are not prepared to challenge or question
management philosophy or decisions unless specifically invited to do so. As a result, an extra
burden is placed on management in this region to ensure, first, that directions to their
organization are consistent with the continued application of good safety practices, and
second, to invite and encourage critical comments or suggestions from levels of the
organization below their own.

One other factor that may have an effect on safety culture in this region is the rapid
growth of demand for electricity and the important role of nuclear generation in meeting that
demand. In several countries, most notably the Republic of Korea and China, reserve
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generation margins are very small. The result is significant national or government pressure
to construct and place plants in service timely and to keep operating plants on-line.

Experience has shown that sustained good performance can be achieved if senior
management exhibits a self-critical attitude first and then sets the policies and goals to
motivate and reward workers at all levels to continue to identify safe work practices through
positive attitudes towards learning from mistakes. While safety culture principles and the
need for a solid safety culture are well recognized at the executive and management levels,
personnel at lower levels often did not exhibit good understanding or support of the concept
and how they could best contribute to operational safety. In several plants, management had
not yet established a self-critical, questioning approach to activities as the norm at all levels
of the organization. As a result, opportunities to improve performance are sometimes being
overlooked. The need was sometimes identified for: formal safety policies that clearly
support the priority of safety over production; more effective communication of such a policy
to all levels; and management actions that recognize and reward conservative decisions at all
levels.

PLANTS IN COUNTRIES WITH DEVELOPING OR RAPIDLY CHANGING NUCLEAR
POWER PROGRAMMES

Management, organization and administration

Nuclear power plants in these countries face a different, more significant set of
challenges than for plants in countries with well-developed nuclear power programmes.
Many of these plants are located in eastern Europe and countries of the former Soviet Union,
and developed under a substantially different set of operational norms than those found in
plants in other locations. Though many operational safety improvements have been achieved
in these plants over the past four years, the need for significant additional improvements
continue to be identified.

In some plants requirements for operation results are imposed from outside the plant.
Plant personnel normally accept these external requirements at face value and carry out their
associated tasks with care. However, plant managers and lower level personnel are allowed
little freedom of action. As a result, they develop little ownership for operational practices or
the results achieved, and they display little initiative for resolving operational problems
without direction from outside authorities.

An authoritarian style of management is often used in these plants, and leadership
skills are often weak. Plant organizations are usually very complex, and responsibility and
authority are often held tightly at the top, with little delegation down into the organization.
Also, there is a tendency in these plants to punish or reprimand personnel for errors. These
practices foster a passive attitude and discourage personnel from taking responsibility for
their actions and openly discussing errors. As a result, most personnel including managers do
not exhibit a questioning, self-critical attitude towards their own performance, and actions to
prevent the recurrence of personnel errors are frequently not effective. Plant personnel, for
the most part, do not strive to establish a higher level of operational safety and quality than
the mandatory minimum.

The lack of operating funds in some plants is impairing the ability of plants to carry
out needed design changes, develop enhanced programmes for plant operation and
maintenance, and to retain a competent operating staff. The return home of ex-patriate staff is
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contributing to the loss of experienced personnel in some locations. Some former Soviet
Union countries plants ^*e lost as much as 20 percent of their most experienced and trained
personnel in one year. Although international bodies have exerted some pressure for
shutdown of some units which have recognized safety deficiencies, the need for electricity
has resulted in national decisions to continue operating the units.

Many plants in these countries have little in the way of quality assurance or other self-
assessment programmes, and many also lack a robust programme for independent review of
safety-significant decisions such as those involved with modifications.

Training and qualification

The staff at most plants are well educated, and a high proportion have degrees.
Control room simulators are available at several of these plants, and more simulators are
currently on order or in production. However, significant improvements are needed in plant
training facilities and in the substance of plant training programmes. In particular, significant
improvements in operator training are needed to provide good assurance that operators are
well prepared for unexpected events.

Operation

The format and content of plant procedures are considerably less developed and
adherence is more inconsistent than in countries with well developed programmes. This
means for example, that the skills of workers are relied upon to a larger extent because the
format of procedures does not lead to them being used as each job is carried out. Industrial
safety conditions and practices reflect a considerably lower standard than at most other plants.

Maintenance

Standards of maintenance and preservation of equipment are often considerably lower
than international standards requires. Preventive maintenance is based, almost exclusively,
on performance of overhauls at intervals recommended by manufacturers. Little effort has
been made to adjust preventive maintenance tasks and intervals based on nuclear plant
experience and service conditions. Experience at other plants has shown that preventive
maintenance that is not adjusted for nuclear plant operational requirements and service
conditions does not provide the needed equipment reliability.

Safety culture

Prior to the demise of the Soviet Union, construction and production are known to
have received considerably higher priority than safety, and safety culture in particular. This
is reflected in designs that lack many of the standard safety features incorporated in plant
designs according to good international standards. In addition, operational practices related to
safety were weak and continue to be weaker than in most other countries as the affected
nuclear plant operators continue to grapple with economic problems and changing the
attitudes and perceptions of nuclear plant operators about acceptable levels of nuclear
operational safety and the ways to strengthen it.
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The authoritarian management style common in the former Soviet Union, together
with the high degree of work compartmentalization, has resulted in a noticeable lack of
knowledge and curiosity among power plant personnel about the safety or quality of work, at
least that outside their immediate area of assigned responsibility. Operational decisions are
frequently made at very high levels, as was the practice in the former Soviet Union. Personnel
at lower levels, and particularly those in the plants, were not encouraged to question
management decisions or to raise safety questions to management. As a result, initiative at
the plant level has been stifled to a considerable degree, and many plant personnel do not feel
they have the knowledge or the responsibility to question safety practices or management
decisions.

In some eastern European and Asian countries, OSART missions have observed a
strong reliance on worker accountability, and, no tolerance for deviations in work has been
observed. While these policies account for a high plant availability factor and low incident
rate, there has been observed a complacent attitude at the worker level towards anticipating
problems or preparing for accident conditions. This complacency fosters an attitude by plant
workers to accept the current situation as the norm and not question the possibility of
degrading trends in plant operation. There is, therefore, a need for substantial improvements
in safety culture, including the establishment of formal policies on commitment to safety,
training of plant staff in the principles of safety culture, and more active promotion of
conservative decision making.
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Part II

OVERVIEW OF OSART MISSIONS DURING 1993 AND 1994

INTRODUCTION

The observations of the OSART team members are documented in technical notes
which are then used as source material for the official OSART report submitted to the
government of the host country. Follow-up visits are carried out at the request of the host
country approximately one year to eighteen months after an OSART mission. They have
become so universally requested that they are now considered an integral part of the OSART.

The purpose of a follow-up visit is to determine the status of actions taken in response
to the findings of the OSART mission with a view to assisting the host plant achieve
maximum benefit from the OSART process. A secondary objective is to obtain information
on remedial actions that have successfully overcome problems and might be of assistance to
other plants in the resolution of similar problems. The follow-up visit also provides an
opportunity to clear up any misunderstandings in responses to the mission's results.

The inclusion of a follow-up visit in the OSART process gives the power plant an
independent, international perspective on the adequacy of measures taken and progress made
in implementing improvements. It also helps plants and utilities in setting of target
completion dates for implementation of improvements resulting from an OSART mission and
may assist in obtaining resources that are needed to complete improvement projects. In
addition, the follow-up provides valuable feedback to the Agency on the effectiveness of the
OSART programme since it indicates the extent to which recommendations and suggestions
have been useful to the plant in enhancing safety.

Follow-up visits to all countries show that the recommendations and suggestions have
been accepted and that the large majority (80%) of them have been satisfactorily completed or
are progressing satisfactorily. This reflects a commitment by the nuclear industry to self-
improvement and to expend resources to help achieve such improvement. A follow-up report
with a new content and format has been developed and used from the beginning of 1993.
This will contribute to better in-depth analysis of follow-up visit results in the future.

Part II of this report is split into two sections. Part n-A includes summaries of
missions and their follow-up visits where the follow-up was carried out in the period 1993-
94. Most of these missions were carried out earlier. But Part H-B includes the summaries of
missions where no follow-up visit had been carried out by 31 December 1994. In all cases
the summary has been extracted from the official report of the mission or follow-up visit
except where the report has not been derestricted. In this case the press release has been
substituted.
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Part II-A

OVERVIEW OF FOLLOW-UP VISITS

KOEBERG (SOUTH AFRICA)

Scope of the mission

A full-scope OSART mission was conducted of Units 1 and 2 at the Koeberg nuclear
power station from 4 to 22 November 1991. The areas reviewed were: Management,
organization and administration; Training and qualification; Operations; Maintenance;
Technical support; Radiation protection; Chemistry; Emergency planning and preparedness.

A follow-up visit was conducted 29 March to 2 April 1993.

Brief plant description

The Koeberg NFS consists of two pressurized water reactor (PWR) units typical of
the 920 MW(e) French CP-1 type PWR with seawater cooling. Construction began in 1976
and the units began commercial operation in 1984 and 1985 respectively.

Main conclusions of the November 1991 OSART mission

Koeberg NPS is the only nuclear power station in the large South African utility,
ESKOM. The power station has the benefit of support from corporate headquarters,
particularly in technical areas. The power station generally meets its production targets. It is
not required to operate at full output but is capable of high load factors.

The power station management sets clear goals and generates good programmes to
support nuclear and conventional safety. Good examples are to be found in all areas but
particular mention can be made of health physics training, chemistry and emergency
planning. However, the implementation of some programmes is not as successful as it could
be. In many cases greater management participation is required to ensure that the
shortcomings are properly identified and appropriate solutions applied. Management should
find more time to tour and to be seen about the power station in meeting people and in
observing and inspecting material conditions and work in progress. Shortcomings in
procedures, untidy work areas, plant defects not attended to and lapses in industrial safety,
housekeeping and cleanness must be tackled promptly and in a manner that drives home each
manager's total commitment to quality and safety.

Over the years the development of the quality assurance programme has led to a
profusion of documents, to the extent that control of periodic reviews and timely reissuing of
procedures has been lost. As a result, power station personnel have become accustomed to
working with procedures that have passed their scheduled review date; this is eroding the
safety culture that has been built up through comprehensive training programmes and can
lead to the undermining of an individual's confidence in the power station's drive for quality.
Management should monitor power station activities more closely and should not be satisfied
solely by the adoption of action plans. Effectiveness of implementation should be the test.
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Line management is committed to the training of personnel and there are a number of
highly qualified instructors who have previously worked at the power station. The
management of training at Koeberg NFS is decentralized and the Koeberg Training
Committee, with representatives from line organizations, provides a measure of co-ordination
in compensation. However, this committee should increase its effectiveness in carrying out
the Koeberg NFS training policy. In general the training programmes contain all the
necessary elements to ensure that staff are suitably qualified for their tasks; but in conducting
training, the control of training materials should be improved; in maintenance, rigorous
adherence to implementation schedules is crucial to ensure that the results of the training
programmes result in improved employee and station performance.

The organization of the Operating Department was found to be well structured but the
power station suffers a high rate of staff turnover. This results in there being a large number
of trainees: there are about 15 vacant positions in operations and 30 in maintenance. If the
reasons for the high turnover were evaluated to determine root causes it might be possible to
take remedial actions. Industrial safety was seen to be given a high priority but nuclear safety
less so. Greater priority should be given to nuclear safety. The operations associated with a
witnessed shutdown and start up of a unit were generally satisfactory but it was of particular
concern that the permanent existence of a 'red' high flux alarm did not cause the operators to
take immediate and appropriate action. The disregard of such an important alarm showed the
need to re-emphasize the importance of nuclear safety and thereby improve the safety culture.

The maintenance personnel at Koeberg NFS are dedicated to giving their best. The
overall performance of the Maintenance Department is acceptable. With staff located all over
the site, communication is made difficult between the various functions and other
departments. The written maintenance programmes support nuclear safety and clearly define
the requirements. A state of the art predictive maintenance programme is being developed.
There are, however, many administrative procedures which tend to overlap and can lead to
confusion. The computerized work control system (PERMAC) has the potential to provide a
wide range of useful services but insufficient attention has been paid to the maintenance and
updating of the database to ensure that the output can be relied upon absolutely. The
maintenance facilities were generally satisfactory, especially the In-service Inspection Hall
which contained special equipment for outage maintenance. The material condition of the
plant and equipment was generally acceptable but lapses in cleanness and housekeeping
controls were evident.

Technical support is provided through well structured organizations in the Technical
Support and Production Support Departments. Further support is also provided from Eskom's
corporate office and by vendors through their site representatives. Altogether these provide
suitable resources. The Koeberg NFS Occurrence Management Programme satisfactorily
ensures that a wide range of events are reported and analyzed. The programme includes
training for investigators but human factors are not fully taken into account in the analysis.
Experience from other power plants is reviewed both at corporate headquarters and at the
station. The existence of parallel routes of receiving and reviewing external experience
results in unnecessary duplication and competition for resources. Plant modifications are
effectively managed but an analysis of the root cause giving rise to the need for a
modification would greatly improve the engineering and approval stages. Satisfactory
programmes exist that cover surveillance testing, reactor engineering and fuel handling but in
all cases some minor improvements should be incorporated to increase effectiveness.
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The majority of the staff at Koeberg NFS and health physics staff in particular have
not had the opportunity to visit other nuclear power plants and to compare Koeberg NPS's
programmes with others. Now that the political scene is changing, technical exchange visits
by power station staff should be used to good effect. Control of external radiation doses is
satisfactory and the ALARA (as low as reasonably achievable) programme is well thought
out. The system of ALARA job guides has been identified as a good practice worthy of
bringing to the attention of all other NPPs. The dosimetry system as a whole is good but
there is a need to carry out an external intercomparison test to give confidence that it
measures up to systems in the rest of the world. The power station was generally clean in
radiological terms but there was a need to improve some aspects of contamination control and
access procedures. Koeberg NFS has moved part way to adopting Systeme International (SI)
units for radiation protection. It is strongly recommended that the use of a mixture of units in
procedures, instruments and limits is ended as soon as possible before confusion leads to an
incident. The annual authorized discharge quantities are lower than actual discharges from
many other NPPs. The radioactive waste (radwaste) programme was good with many
innovations. The decontamination workshop is among the best seen by the OS ART
members.

The chemistry staff were seen to be highly motivated, and firmly committed to
performing an effective and pre-emptive chemistry control (EPCC), but care should be taken
to ensure successful implementation of EPCC by excellent collaboration with other groups,
especially operations. Sampling devices are well designed and sample collection is carried
out carefully. The lack of a post-accident sampling system should be remedied. Laboratories
gave evidence of good housekeeping although some were not spacious. Analytical and other
test results were properly recorded and reported. The present state of the working procedures
was unsatisfactory. The fundamental hierarchy of procedures should be reviewed and
corrective action taken. The storage of spare chemicals and instruments was unacceptable;
the new chemistry building provides the opportunity to rectify the shortcoming and to
introduce an effective shelf life management programme.

Nuclear emergency planning is carried out by dedicated competent staff appointed for
that purpose. The emergency planning and preparedness programme is of a high standard as
regards both on-site and off-site aspects. This includes both facilities and personnel. Among
a number of recommendations made, the most significant related to the role of the power
station's Emergency Controller, among whose duties is responsibility for deciding and
ordering public protection measures as a result of a radioactive release. This responsibility
placed upon the Emergency Controller was unique in the team's experience. It was
recommended that responsibility for public protection measures be passed to civil authorities
and that appropriate training be given, where necessary. Demographic data for the area
within a 16 km radius were available on a personal computer. This provides the Emergency
Controller with important information on, for example, population, schools and seasonal
visitors, on which advice for public protection measures can be based. The meteorological
programme was also impressive with three full time meteorologists who have access to
excellent equipment supported by computers.

The sum total of the OSART team's proposals is not onerous and is well within the
capabilities of Eskom's and Koeberg NPS's managements. Successful implementation,
however, requires the commitment of management to seek solutions, devise action plans and
after that to monitor progress and effectiveness at regular intervals. It is in this way that
excellence can be aspired to.
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Main conclusions of the March/April 1993 follow-up visit

The OSART follow-up visit confirmed that good progress has been made in
addressing the recommendations and suggestions of the OSART mission. Given the large
number of proposals made by the 1991 OSART mission, this outcome represents the fruits of
tremendous efforts by the staff at Koeberg. It is concluded that steps have been taken to
significantly improve operational safety at Koeberg NFS. Nearly half of the issues have been
fully resolved and improvements implemented. More than one third of the issues have been
satisfactorily addressed but in a number of cases a considerable amount of work remains to be
done to complete the actions. Apart from two issues that were withdrawn, the remainder, one
seventh, have seen little or no progress. One of the values of the follow-up visit has been the
achievement of a better understanding of what is required to complete these actions.

Most of the issues have, therefore, been appropriately addressed and solutions
identified. The follow-up team, however, found that some of the tendencies present in 1991
were present in 1993. Two of the more far reaching changes introduced were the
restructuring of the organizations responsible for operating and supporting the nuclear power
station and the introduction of a new document hierarchy. Both require time to adjust to the
changed circumstances especially since the document structure is in an early stage of
implementation. Continued management attention and monitoring of performance of the new
arrangements is needed to ensure that the changes are effective; management should not be
content with having approved a programme but must take the trouble to conduct spot checks
to prove that the requirements of a programme has been achieved. Also in a large
organization such as Eskom there is a tendency to seek the 'grand' solution; if a simple
solution will suffice it should be adopted.

The management of Koeberg NFS is urged to: reconsider those OSART actions for
which little or no progress has been made; at regular intervals to review progress of all
outstanding actions until completion; ensure that adequate resources and appropriate priorities
are assigned to complete all actions under its control; and to obtain commitments from
external organizations for actions that are the responsibility of those organizations.

Much has been achieved already; the commitment of Eskom and the management at
Koeberg NFS should be maintained to ensure that all remaining issues are fully addressed and
improvements implemented so that the safe operation of the nuclear plant at Koeberg is
enhanced.
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NOVOVORONEZH (RUSSIA)

Scope of the mission

A safety review mission (SRM) to Units 3 and 4 of the Novovoronezh nuclear power
plant, Russia, was conducted from 12 to 31 August 1991, with the objective of assessing both
the design and operational safety of the plant. The SRM was part of the IAEA's programme
on the safety of WWER-440 plants in eastern Europe. The twelve review areas covered in
the SRM to Novovoronezh were Management, organization and administration; Training and
qualification; Operations; Maintenance; Fire protection; Emergency planning and
preparedness; Core design; Systems analysis; Component integrity; Instrumentation, Control
and electric power; and Accident analysis. In the main conclusions below only the areas
related to operational safety are presented.

A consultative mission was conducted 28 June to 2 July 1993 to follow-up resolving
of the issues.

Brief plant description

The Novovoronezh plant Units 3 and 4 are prototype WWER-440 units model 179
(pressurized water reactors) which started commercial operation in 1971 and 1972,
respectively.

Main conclusions of the August 1991 SRM

The nuclear power plant at Novovoronezh and its staff have played an important role
in the development of the WWER programme in the USSR since all the reactors have been
prototypes. Being in the forefront of any technology generates a spirit of enthusiasm and
commitment so it was pleasing to see that such a healthy spirit was still present in many of
those in charge of Units 3 and 4. Following the Chernobyl accident in 1986, significant
changes in operational safety were introduced in the USSR to give greater emphasis to safety
with respect to production. At Novovoronezh, for example, the length of the annual outage
has increased by a factor of about three to include plant modifications directed at improving
safety. Also, wide ranging technological and operational documentation was introduced.

However, the SRM identified a number of significant areas where operational safety
should be improved so that the plant could aspire to safety standards attained by modern
power plants. The major issues identified include the following:

• A quality assurance programme, currently being developed, should be implemented as
soon as possible. Managers and supervisors must be trained in the principles of
quality management and take an active part in the implementation of the QA
programme.

• The present analogue WWER-440 simulator, of low model sophistication, should be
replaced by a simulator of modern capabilities.

• Aspects of the operator training programme relating to training materials, on-the-job
training, retraining, and qualification techniques should be improved to ensure that
consistent and acceptable standards of training are achieved.
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The present reliance and burden placed on operators to recall procedures from
memory should be removed.

Operating procedures for normal and emergency conditions should be improved, both
in structure and format, to make them more readily usable.

Operating procedures and operating limits and conditions should be based on a
comprehensive safety analysis report.

A consistent standard of performance of maintenance and housekeeping should be
achieved. In particular generic deficiencies of cable termination that threaten the
safety qualification of electrical equipment should be urgently resolved especially
those affecting safety and safety-related equipment.

Good industrial safety practices should be enforced by senior plant management.
Safety rules need to be communicated and enforced. Priority should be given to the
removal of safety hazards.

Radiological work protection practices should be enforced by senior plant
management.

The manner in which the storage of spare parts and materials is organized should be
improved together with the implementing procedures.

Although there have been few fires of minor consequence, the age of the plant and
poor design of station buildings and components with respect to fire protection create
a significant potential for a fire to take place and to threaten redundant safety
equipment trains which have no physical separation. A comprehensive fire risk
analysis should be carried out to determine appropriate corrective measures which
should be carried out as soon as possible.

In advance of results of a fire risk analysis, problems with existing features should be
addressed. These should include:

inadequate design of fire doors;
inability to correctly maintain fire doors;
fire doors should be kept closed;
use of plastic floor covering in the controlled area which is a significant ire risk;

The emergency plan, which was considerably strengthened after the Chernobyl
accident, is in need of further improvements. The emergency plan designed to cater to
a most severe accident is not based on an accident, has no accident classification
system, does not cover non-reactor radiological accidents and does not include an
"alert" status.

In view of the foregoing, the regulatory body should evaluate the effectiveness of its
inspection programme at Novovoronezh NPP.
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Main conclusions of the June/July 1993 consultative mission

It was noted during the consultative mission to Novovoronezh NPP that the plant
management had made a good effort to address the operational safety issues from the SRM of
August 1991. Almost eighty percent of the operational safety issues have either been
resolved or satisfactory progress has been made towards their resolution.

In many cases these recommendations are under consideration but external technical
and financial assistance is necessary to ensure their implementation.

This comment applies to the following recommendations which are seen to be of high
priority:

• Although a special review was made of operating procedures at Novovoronezh NPP,
it was determined that additional resources are required to complete and implement
the new normal and abnormal operating procedures. Operating procedures must be
reviewed to ensure that changes resulting from backfitting modifications are included
such as procedures to prevent low temperature pressurization.

• The proposal for a new full scope simulator needs to be evaluated and the requirement
for additional technical and financial assistance determined.

• Additional external support is required to ensure that an adequate inventory of spare
parts is maintained.

• The upgrading of emergency response facilities needs to be completed.

• Additional resources are required to update and improve the maintenance training
programme.

• Additional training facilities and equipment are required.

In some cases work was already underway to address items discussed during the
consultative mission but additional effort is required to complete or implement the following
recommendations:

• Formal training in the principles of safety culture should be given to all plant staff.

• A Nuclear Safety Committee should be established.

• The Quality Assurance programme should be implemented as a high priority.

• Operating limits and conditions need to be included in the Technical Specifications
document.

• Training in the use of detailed procedures should be expanded to include maintenance
personnel.

• The surveillance test programme should be completed and implemented. This
programme must include new surveillance tests which result from backfitting
modifications.

• A formal process needs to be established by which training material is updated when
changes are made to plant procedures and equipment.

• Emergency plan response procedures need to be completed and implemented.

• The existing technical exchange agreements with western European and North
American nuclear power plants should be strengthened and expanded.
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FUKUSHIMA (JAPAN)

Scope of the mission

A full-scope OS ART mission was conducted of Units 3 and 4 at the Fukushima
Nuclear Power Station from 23 March to 10 April 1992. The areas reviewed were:
Management, organization and administration; Training and qualification; Operations;
Maintenance; Technical support; Radiation protection; Chemistry; Emergency planning and
preparedness.

A follow-up visit was conducted 25-29 October 1993.

Brief plant description

The nuclear power station of Fukushima Daini comprises four 1100 MW(e) boiling
water reactors (BWRs) of domestic production based on the General Electric BWR 5 design.
Construction began on Units 3 and 4 on the Fukushima Daini site in December 1980 and the
units were brought into commercial operation in June 1985 and August 1987.

Main conclusions of the March/April 1992 OS ART mission

The experts of the OSART mission all came from western countries and so had to
make adjustments in their evaluation of plant practices. Although the team members sought
to understand how Japanese culture affected the various plant programmes and personal
attitudes they were not able to take this fully into account in their judgements. Their
comparisons of operational safety were largely made against western practices. The plant,
utility and regulatory body are requested to consider whether any of the team's proposals
require adaptation because of national differences.

In reviewing Units 3 and 4 the team was greatly impressed by the commitment of the
staff to the achievement of high levels of safety in the operation and maintenance of the plant.
This commitment is seen in the generous financial and human resources provided by the
Tokyo Electric Power Company (TEPCO) to ensure that the goal of safe operation is
achieved. Priority is given to the prevention of accidents and the plant management are
firmly committed to safe operation. The safety performance of the plant is impressive and is
the result of a successful policy of thorough maintenance, inspection and testing of all
important systems during the extended outages.

The dedication of the staff to the care of the plant is immediately seen in the
immaculate appearance of the plant, and its excellent material condition. The success of the
maintenance, inspection and testing policy is seen in the total absence of alarms in the main
control room, that tests on safety related equipment have not revealed unacceptable
performance in six years and no fuel has suffered any leakage of radioactive material in the
life of the power plant. In addition, the power plant, in its care of the environment, achieves
its self-imposed policy of zero release of radioactive material in its liquid releases.

The OSART members noted that the utility has a policy of taking all possible
measures in the design, operation and maintenance of its nuclear power plants to prevent
accidents occurring. This is a most commendable policy since it addresses the origin of
problems which otherwise might need human intervention to mitigate the consequences. The
outcome of the wholehearted implementation of this policy has been to create an almost
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flawless operating regime albeit at the cost of extended outages. People have grown used to
long periods of stable operation with minimal disturbances to the point that it may be difficult
for them to consider that the plant could malfunction. As the team sees it, people have
become conditioned to accept stable operation as the norm and might find it difficult to
accept that more attention should be given to preparing for abnormal events and emergencies.

In view of these comments and in fulfillment of one of the principal objectives of the
OSART programme the OSART members made a number of proposals for the consideration
of the managements of TEPCO and Fukushima Daini. The largest number of
recommendations and suggestions addresses the question of preparedness for the unexpected
such as: operator refresher training; improved emergency operating procedures; and planning
and preparedness for emergencies. Other topics include conduct of quality assurance audits
by the power plant of plant activities; improvement in control of procedures and storage of
documents. These and other issues are discussed in the summaries given below for each of
the eight review areas that follow.

However, to put all these recommendations into practice, the comments need to be
taken in context. TEPCO and its staff are clearly demonstrating their commitment to safe
operation of Units 3 and 4 at Fukushima Daini NPS but past accomplishments are no
guarantee of a safe future. This requires all staff to continue to be vigilant and open to
consider and to implement measures to enhance nuclear safety. Having seen the
determination of the company to operate the reactors safely, it is to be expected that the
proposals made will be addressed satisfactorily and implemented with appropriate priority.

Main conclusions of the October 1993 follow-up visit

The OSART follow-up visit found that good progress has been made in addressing the
recommendations and suggestions of the OSART mission. This outcome represents fruits of
tremendous efforts by the staff at Fukushima Daini NPS. It is concluded that steps have been
taken to enhance operational safety at the power station. More than half of the issues have
been fully resolved and improvements implemented. In addition, more than one-third of the
issues have been adequately addressed and solutions found; actions are in hand which are
progressing satisfactorily to completion. Four issues remain that were categorized as having
seen little or no progress. One of the values of the follow-up visit has been the opportunity to
discuss and reach an understanding of what is required to resolve these issues.

The follow-up team welcomed the fact that equal importance was given to addressing
both recommendations and suggestions. Solutions have been identified, developed and in
many cases fully implemented. The enthusiasm and diligence of the groups of staff in
tackling the issues was evident. A number of solutions required considerable effort, for
example, the reconstruction of on the job training of operators and other staff based on the
new job/task analysis. The power plant will continue to derive benefit from such work for
many years. It is also gratifying to learn that the job/task analysis of operators was developed
by the staff of Fukushima Daini with the intention of applying it to the other TEPCO nuclear
power stations at Fukushima Daiichi and Kashiwazaki Kariwa. The follow-up team hopes
that, where they apply, all of the more fundamental improvements introduced at Fukushima
Daini, as a result of the OSART mission of 1992, will be shared not only with the other
TEPCO nuclear stations but with all the Japanese nuclear utilities.

The follow-up team were concerned that the resolution of the findings of the OSART
mission in emergency planning and preparedness is not as advanced as for the other areas.
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The 1992 OSART mission identified a number of significant differences in general approach
and philosophy of Fukushima Daini based on Japanese Government guidance, compared to
good international practice. A range of recommendations and suggestion were made to
address the concerns of the team, the significance of which cannot be diminished by thinking
that cultural differences were not taken into account. It is recognized that to fully meet some
of the OSART recommendations and suggestions requires that accepted ways of dealing with
emergencies may need to be challenged. Some significant changes have already taken place,
for example, the preparation in confidence, the training drills prior to and the carrying out of a
more challenging emergency exercise. Further changes in the approach to emergency
planning, emergency preparedness and emergency response organization are necessary to
ensure that the arrangements compare well with good international practice. The IAEA
would be pleased to assist Fukushima Daini and is willing to co-operate in whatever ways are
most helpful.

The managements of Fukushima Daini and TEPCO are recommended to:
reconsider those OSART actions for which little or no progress has been made; at regular
intervals, review progress until completion of all outstanding actions; ensure that adequate
resources and appropriate priorities are assigned to complete all actions under their control.

A considerable amount has been achieved already; the commitment of TEPCO and
the management of Fukushima Daini should be maintained to ensure that all remaining issues
are properly considered and improvements implemented so that operational safety of the
power station is further enhanced.
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GRAFENRHEINFELD (GERMANY)

Scope of the mission

A full-scope OSART mission was conducted of the Grafenrheinfeld Nuclear Power
Station from 25 November to 13 December 1991, as the fourth OSART mission to Germany.
The areas reviewed were: Management, organization and administration; Training and
qualification; Operations; Maintenance; Technical support; Radiation protection; Chemistry;
Emergency planning and preparedness.

A follow-up visit was conducted 8 to 12 November 1993.

Brief plant description

The Grafenrheinfeld NFS is a single unit pressurized water reactor (PWR) with a net
electrical output of 1235 MW(e). The plant achieved criticality in December 1981 and began
commercial operation in June 1982.

Main conclusions of the November/December 1991 OSART mission

Grafenrheinfeld (KKG) is a well designed and well managed nuclear power station.
The operating history of KKG over the past ten years is impressive: high availability
(averaging 85% for the past five years), no reactor trips (scrams) for the past three years, and
short annual refuelling outages averaging 35 days. The very successful operating and safety
record is due to several factors, including:

• responsible plant management by Bayernwerk and KKG;

• the very clean and well maintained plant;

• a high commitment to safety by both staff and management;

• good federal and state regulatory processes;

• high quality operating procedures;

• highly motivated and well qualified operating and support staff;

• a good system for monitoring and controlling radiological conditions and
environmental releases;

• a willingness to learn from the operating experience of other nuclear power plants and
plants in other countries.

In line with one of the principle objectives of the OSART mission, the OSART team
also made proposals for further improvement of Grafenrheinfeld's operational practices.
These proposals can be summarized as follows:

• In order to improve the management of the various information and data systems in
the plant, computer capability should be increased.
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• Only a limited number of emergency preparedness exercises have been conducted
since the plant went into operation in 1982. More frequent exercises of the
emergency response teams were recommended in order to determine the effectiveness
of the emergency plan and to develop and maintain the skills of the personnel
involved.

• The staff turnover at Grafenrheinfeld has been very low and as a result the staff are
experienced and well qualified to perform their tasks. However, it was observed that
a systematic approach to in-plant training of non-licensed personnel was lacking.
Improvements were recommended in the training area in order to remedy this
shortcoming.

• Plant modifications have been few in number. However, the plant modification
control programme could be improved by better documentation and traceability of
internal safety assessments.

• Grafenrheinfeld has had a very small number of reportable and non-reportable events,
follow-up of these events could be improved by a more systematic root cause and
human factors analysis programme.

The recommendations and suggestions were few in number and were made to enhance
the operation of a plant which already has instilled a strong safety culture.

Main conclusions of the November 1993 follow-up visit

The OSART follow-up visit found that excellent progress has been made in
addressing the recommendations and suggestions of the OSART mission in 1991. This
outcome represents an outstanding effort by the staff of Grafenrheinfeld NFS. The resulting
improvements have enhanced operational safety at the power plant. Almost 80% of the
issues have been fully resolved and actions are being taken to complete most of the remaining
issues as soon as practicable.

Only two issues were in the category of little or no progress. The one issue is the
formal evaluation of trainees. Formal testing methods have yet to be established for non-
licensed shift personnel and the other technical staff. Although some informal methods are
used, this is not in keeping with international practices.

The other outstanding issue is the installation of a system to sample the atmosphere
inside containment following a design based accident. Such a system is under development
by the plant designer (KWU) and should be installed in 1995/1996.
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GRAND GULF (USA)

Scope of the mission

A full-scope OSART mission was conducted of Grand Gulf Nuclear Station (GGNS)
from 3 to 21 August 1992. The areas reviewed were: Management, organization and
administration; Training and qualification; Operations; Maintenance; Technical support;
Radiation protection; Chemistry; Emergency planning and preparedness.

A follow-up visit was conducted 14-18 February 1994.

Brief plant description

The Grand Gulf NFS is a single unit 1250 MW(e) (net) boiling water reactor (BWR)
based on the General Electric Mark 6 design. The unit was brought into commercial
operation in July 1985.

Main conclusions of the August 1992 OSART mission

In reviewing the Grand Gulf NFS, the OSART team was greatly impressed by the
commitment of management and staff to the achievement of high levels of safety in the
operation and maintenance of the plant. Entergy is a well managed utility, which actively
supports Grand Gulf in its objectives of achieving excellent regulatory, operating and cost
performance. Entergy provides Grand Gulf with clear policy direction, adequate personnel
resources, and substantial operating and capital improvement budgets. Grand Gulf has
received consistent high ratings during evaluations from both the Institute of Nuclear Power
Operations (INFO) and the United States Nuclear Regulatory Commission (USNRC). The
OSART confirmed these evaluations.

The OSART identified many positive initiatives such as a scram reduction
programme, site staff goals and objectives programme, staffing on shift well above the
minimum requirements, which contributed to an environment of continuous improvement.
These initiatives were supported by the corporate quality improvement programme.
Corporate and plant management are highly visible and actively involved in direct daily
contacts with plant staff, where they address topical issues or reinforce objectives and goals.
Many of the indicators of a strong safety culture were noted to be present. Grand Gulf has
dedicated management and supervisory staff and well trained and highly motivated operating
and maintenance personnel. Technical support at both the corporate and plant level is good.
The plant utilizes many innovative techniques to improve plant performance from the
standpoint of both nuclear safety and cost-effectiveness.

In view of these comments and in fulfillment of one of the principal objectives of the
OSART programme, the OSART members made a number of proposals for the consideration
of the management of Entergy and Grand Gulf. Although Grand Gulf has had high annual
capacity factors throughout its operating lifetime, it has also had a high number of forced
outages due to reactor trips. Many of the trips were caused by instrumentation faults. It was
recognized that a 'scram reduction task force' was addressing this issue but increased priority
and improved management direction was recommended. The high levels of radiation
exposure during outages were also of concern. Additional efforts to reduce sources of
radiation exposure and contamination were recommended. Grand Gulf is very adequately
staffed, but it was noted that technical support personnel were working excessive amounts of
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overtime during outages. A suggestion was made to re-evaluate and redistribute work loads.
Suggestions were also made to improve and/or streamline some of the work approval
processes. Due to the design of the plant and in particular the poor quality of the service
water, control of some of the plant chemistry parameters is an ongoing challenge. Additional
suggestions were made to improve performance in this area by obtaining technical advice
from BWRs in other countries around the world.

The preceding comments must be taken in context. Entergy, Grand Gulf and its staff
are clearly demonstrating their commitment to safe operation. Past accomplishments are not
a guarantee of a safe future. This requires all staff to continue to be diligent and open to
consider and implement measures to enhance nuclear safety. Having seen the determination
of the management of Entergy and Grand Gulf to operate the plant safely, it is to be expected
that the proposals will be addressed satisfactorily and implemented with appropriate priority.

OSART conclusions of the February 1994 follow-up visit

The OSART follow-up visit determined that excellent progress has been made in
addressing the recommendations and suggestions of the OSART mission in August 1992.
The resulting improvements have enhanced operational safety at GGNS. 78% of the issues
have been resolved and actions are being taken to complete most of the remaining issues as
soon as practicable.

Only one suggestion was in the category of little or no progress. Although emergency
planning and preparedness (EPP) procedures include provisions for shift turnovers, this
aspect has not been practiced during EPP drills. However, GGNS is planning to include shift
turnovers in future drills.

Although safety culture was not reviewed as a specific topic during the August 1992
OSART mission, it was noted during both the OSART mission and the follow-up visit that
GGNS has developed a strong safety culture.

There is an excellent working atmosphere and the team work approach to plant
operation is very visible. Managers and supervisors are actively involved in the decision
making processes and day-to-day operation of the plant. The total quality improvement
programme is a very positive initiative which contributes to a strong safety culture. The
members of the OSART follow-up team continue to be impressed by the commitment of the
GGNS management and staff to excellence in all aspects of nuclear safety.
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SIZEWELL <B' (UNITED KINGDOM)

Scope of the mission

A Pre-OSART mission was carried out at the Sizewell 'B' Power Station in the
United Kingdom from 26 October to 13 November 1992. The station was entering the
commissioning phase. The operating organization's preparations for operation were reviewed
in the areas of: Management, organization and administration; Training and qualification;
Operations; Maintenance; Technical support; Radiation protection; Chemistry; Emergency
planning and preparedness, together with arrangements for conducting Commissioning.

A follow-up visit was conducted 14-18 February 1994.

Brief plant description

The Sizewell 'B' Power Station is a single unit UK-standard pressurized water reactor
(PWR) power station design based on the Westinghouse standardized nuclear unit power
plant system (SNUPPS) design with a net output of 1188 MW(e). The station is owned by
Nuclear Electric pic (NE). It is being constructed by the NE PWR Project Group and will be
operated by the NE Sizewell 'B' Station staff. Construction began in July 1987 and
commercial operation in 1992 was scheduled for May 1994.

Main conclusions of the October/November 1992 Pre-OSART mission

Although extensive experience in the operations of nuclear power plants has existed
for a long time, Sizewell 'B' is the first pressurized water reactor (PWR) scheduled for
operation in the UK. Considerable foresight and initiative have been demonstrated in
obtaining the benefit of international experience in the development and implementation of
the UK programmes for construction, commissioning and operation. These preparations
included the early selection of an initial Sizewell 'B' staff of managers that for the most part
had extensive experience in other nuclear plant designs. These managers were then assigned
on a temporary basis to visit PWR power plants in various countries to train and exchange
technical information in their respective areas of expertise. Their subsequent assignment to
key station positions enabled them to use international experience in the design and in all
aspects of station preparations for commissioning and operation. A number of these managers
have been involved with the project for several years and are important members of the strong
management team at Sizewell.

The review team was impressed with the station organization, the highly motivated
and professional staff, the emphasis on team building, the development of high standards
within a strong quality culture and by the staffs' understanding of and commitment to both
nuclear and industrial safety. There was also a strong commitment to training as reflected by
the use of post and training profiles to identify training requirements for each staff member,
established schedules for training completion and the provision of good instructors and
training facilities.

The team also noted that a number of programmes are being implemented to enhance
station operation, including computer applications to collect and manage plant information;
the use of probabilistic safety analysis techniques in the development of the design, technical
specifications and surveillance programmes; the systematic approach to industrial safety; a
maintenance strategy for each system; a strong system engineering programme and the
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planned provision of excellent facilities to support station operation.

In fulfillment of one of the principle objectives of the OSART programme the team
made proposals for consideration by Sizewell 'B' management that would enhance existing
programmes and make existing good performance more effective. For example, the team
proposed that the significant amount of work remaining should be scheduled in more detail
and resources committed in advance to ensure that the commissioning schedule can be
supported. It also suggested that quality control monitoring activities should continue to be
upgraded to selectively verify and improve the applications of existing management policies
and procedures. There were a few areas where the precision in conducting commissioning
activities and in completing related documents should be further strengthened to remove
ambiguity and potential for error. It was also noted that the generally strong training
programmes should be extended in a few areas.

These comments need to be taken in context. Nuclear Electric and Sizewell 'B' are
clearly demonstrating a strong commitment to nuclear safety. The staff exhibits a very
positive attitude towards further improvement and a motivation to be the best in all aspects of
plant operation. However, continuing assurance of safety will require the staff to remain
vigilant and to consider and implement suggestions aimed at enhancing nuclear safety. In
view of the Sizewell 'B' commitment to safety and determination to be the best, it is expected
that the proposals that have been made will be addressed satisfactorily and implemented with
appropriate priority.

Main conclusions of the February 1994 follow-up visit

The Pre-OSART follow-up visit found that very good progress has been made in
addressing the recommendations and suggestions of the Pre-OSART mission in 1992. This
outcome represents a significant effort by the staff of Sizewell 'B' Power Station. The
resulting improvements contribute to the continuing efforts to enhance operational safety at
the power plant. The team noted that equal importance was given to addressing both
recommendations and suggestions. Solutions have been identified, developed and in many
cases fully implemented. The attitude, openness and willingness of the staff to seek and
consider solutions to the issues was evident.

More than half of the issues have been fully resolved. In addition, most of the issues
have been adequately addressed and actions are progressing satisfactorily to completion. The
remainder of the issues (7%) have been categorized as having little or no progress. This
category could result from considerations such as differences in experience or opinions,
differences in understanding of the issue and the proper timing to address the issue relative to
other priorities. One of the values of the follow-up visit has been the opportunity to discuss
and reach an understanding of what is required to resolve these issues.

There were four issues in the category of "little or no progress". One issue involved a
proposal to create an additional Shift Charge Engineer position to assist the Production
Manager in monitoring and co-ordinating operational activities. The plant has committed to
reviewing this issue again once the plant is operational. The second issue concerns the
suggestion to periodically review at least the safety related procedures to provide an
opportunity to fully re-analyze the procedures and taken into account feedback experience.
The station considers that adequate review is accomplished through activities such as
procedure use, the incorporation of changes and in the analysis that would occur in the event
of a problem or event.
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Another issue involved the suggestion that information that was not required for
operation should be removed from the Station Operating Instructions. Although the station
considers that the supplementary information is useful in the training phase and that it will
not impact procedure during operation; they are still considering the issue.

The final issue is the proposal to use the Post-Accident Sampling System information
to predict dose projections for protective action decision making. The station has agreed to
consider this suggestion after the Emergency Arrangements are set in the second semester of
1994.

Sizewell 'B' should continue their efforts to improve performance and to ensure that
all remaining issues are resolved.
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KOLA (RUSSIA)

Scope of the mission

A safety review mission (SRM) to Units 1 and 2 of the Kola Nuclear Power Station,
Russia, was conducted from 9 to 27 September 1991, with the objective of assessing both the
design and operational safety of the plant. The SRM was part of the IAEA's programme on
the safety of WWER-440/230 plants in eastern Europe. The twelve review areas covered in
the SRM to Kola were Management, organization and administration; Training and
qualification; Operations; Maintenance; Technical support; Emergency planning; Core
design; Systems analysis; Component integrity; Instrumentation, control and electric Power;
Accident analysis; and Fire protection. In the main conclusions below only the areas related
to operational safety are presented.

A consultative mission was conducted 6-10 June 1994 to follow up resolving the
issues pointed out in 1991.

Brief plant description

The Kola plant Units 1 and 2 are WWER-440 model 230 pressurized water reactors.
Units 1 and 2 started commercial operation in December 1973 and January 1975,
respectively. Units 3 and 4 are howewer of WWER-440/213 design and were not reviewed
by the team.

Main conclusions of the September 1991 mission

In general the deficiencies of WWER-440/230 plants are well known from previous
studies and missions. Some of the basic deficiencies which are present due to the lack of
specific standards in the Soviet Union at the time of design still persist. This is especially
important in the area of instrumentation and control and with respect to physical separation of
safety equipment.

In the operation area, the isolation of eastern block countries from the rest of the
international nuclear community, in the past, has led to a significant difference between the
operating practices of WWER users and international practices.

With respect to the operation of the plant, significant emphasis should be placed on
the following areas of weakness:

• The control rooms are inadequately staffed to safely operate and manage the plant in
transient and accident conditions. Considering the poor control room design and
inadequate instrumentation, this conditions should be corrected without delay.

• Significant efforts need to be made to improve the material conditions and
housekeeping in the plant. In particular, the maintenance standards and the material
condition of the balance of plant and the service water system are clearly inadequate.

• Normal and emergency operating procedures are inadequate. In many cases
procedures have not yet been developed and, in general, the procedures are
incomplete and inadequately structured.
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• Plant personnel routinely do not use procedures even when procedures are available.
Use of procedures has not been emphasized by plant management or through training.

• Management accepts and does not correct non-conforming conditions. All levels of
plant management need to enforce the expected standards of performance. Standards
must be raised and supported by all levels of the staff and work force.

• A Quality Assurance programme has not been developed. Independent assessments
and reviews of operations and plant quality programmes are not conducted to enhance
compliance with technical specifications and quality requirements.

• Many plant operating functions are ineffectively organized. In the current
organization, responsibilities are fragmented, lines of communications are long and
the operating organization is not functionally structured.

• The main control room instrumentation, process information, communications and
human factor conditions are inadequate for effective plant control room, habitability
during accident situations have not been evaluated and provided.

In conclusion, the station management and the support organizations of the USSR are
taking the need to upgrade the safety of Kola NFS seriously and are making progress in this
respect. However, many decisions on the scope of the planned upgrades are left to be made.
Greater coordination by the ministries involved, is necessary and overall direction and
guidance by the Soviet regulatory body is needed.

Main conclusions of the June 1994 consultative mission

Kola management has responded well to the recommendations made in September
1991 and excellent progress has been made in their implementation.

Station management has developed a number of programmes which ensure that
standards and policies are effectively implemented. Safety performance indicators are
monitored and reported as per license requirements. Industrial safety has greatly improved
since 1991.

Technical exchanges with NPSs in Germany, the USA, the UK and Finland have
increased management awareness of operating practices in other countries.

Safety culture principles have been conveyed to operating and maintenance staff.
Although there is a new housekeeping programme in use and cleanliness has improved, there
is still considerable room for further improvement.

Some changes have been made in the organizational structure to improve nuclear
safety but there is no justification at the present time to make major organizational changes.
There is a formal modification control programme in place and good progress is being made
to improve the control of documentation.

The QA programme is being developed with assistance being provided through
bilateral technical agreements.

37



A number of improvements have been made in the area of radiation protection.

Kola has fully embraced the ideas of symptom-based emergency operating procedures
(EOPs), improved formatting and development of off-normal and alarm response procedures
and procedure usage philosophy.

While significant progress has been made in the development of Westinghouse type
EOPs, the formatting and development of other procedures is much further behind. The new
procedure usage philosophy has been administratively implemented, but lack of simulator
practice has likely impeded its actual implementation.

For tangible safety-improvement results to be realized, the procedures up-grade efforts
need to be completed, followed by operator training on a full-scope site specific simulator
checking to the new procedure usage philosophy. According to the present schedules, this
will not occur until mid-1997. But firm schedules exist and funding appears to be in place,
demonstrating a strong management commitment to improving plant safety.

Many improvements in the operations area have been made since the initial
assessment of Kola in 1991, significant additional resources have been allocated for the
training of personnel. The authorized instructor staffing has nearly doubled from 8 in 1991 to
15 today. New training equipment has been purchased including numerous personal
computers, video production equipment, and a Kola part-task simulator.

The backfitting of a performance-based systematic approach to training is underway,
but a considerable amount of work is yet to be done. Emphasis has been appropriately placed
on operator training while improvement efforts in maintenance training are not as far along.
Subjective trainee assessments have been replaced by computer-based objective testing
methods.

The most safety-significant training issue is related to simulator training. The
frequency of simulator training for Kola operators is still too low while they receive
approximately 40 hours of simulator training per year. This problem is significantly
impacted by the lack of a full-scope high fidelity site-specific simulator.

The emergency planning and preparedness organization has been responsive to the
issues identified during the SPJVI of 1991.

The Kola NFS is spending considerable time and effort on improving and extending
its emergency centres and monitoring equipment and there is regular formal contact with
outside emergency organizations to ensure compatibility.

Emergency classifications have been produced for all expected nuclear related
accidents but have yet to be extended to non-nuclear related events such as fires and chemical
spillage.
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KOZLODUY UNITS 1-4 (BULGARIA)

Scope of the mission

A safety review mission (SRM) to Units 1 to 4 of the Kozloduy Nuclear Power Plant
in Bulgaria was conducted in conjunction with the OSART from 3-21 June 1991, with the
objective of assessing both the design and operational safety of the plant. The SRM was part
of the IAEA's Extrabudgetary Programme on the Safety of WWER-440/230 Plants in eastern
Europe. The eleven review areas covered in the SRM to Kozloduy are Management,
organization and administration; Training and qualification; Operations; Maintenance; Fire
protection; Emergency planning, Core design; Systems analysis; Component integrity;
Instrumentation, control and Electric power; and Accident analysis. In the main conclusions
below only the areas related to operational safety are presented.

Follow-up visits were conducted 26-30 April 1993 and 11-15 July 1994.

Brief plant description

The Kozloduy NPS Units 1 to 4 are WWER-440 MW model 230 pressurized water
reactors. Units 1 to 4 of the plant started commercial operation in July 1974, November
1975, January 1981 and June 1982, respectively.

Main conclusions of the June 1991 mission

Some of the insights and conclusions can be summarized as follows. Design
weaknesses of the WWER-440/230 reactors are well known such as lack of containment,
insufficient diversity and redundancy of safety injection systems and lack of segregation of
safety systems. With these design weaknesses it is imperative that the highest levels of
material conditions and operations and maintenance performance are sustained. When
looking at such operational aspects one would expect great emphasis to be paid to such
matters as operator training for normal and emergency response actions, to safety equipment
that would receive the highest attention and to rooms in which safety equipment were housed
that would be kept in a appropriate condition.

This is not the case at Kozloduy. The requirements placed upon successive
managements have brought about a number of unsatisfactory results. With respect to
operation of the plant significant emphasis should be given to the following areas of
weaknesses:

• The material condition of the plant and plant equipment was unacceptable. Poor
material conditions were observed in all areas including safety and safety related
systems. The conditions of affected equipment was such that correct operation in
accident conditions could not be guaranteed. Until such impediments to safety were
removed it would be imprudent to operate any of the Units 1 to 4.

• The present state of Kozloduy including the poor material conditions were essentially
due to a lack of safety awareness brought about by focussing attention on power
producing equipment to the detriment of non-productive systems such as safety and
emergency systems. This unbalanced emphasis is the antithesis of the 'culture'
necessary to ensure that, as a prevailing priority, nuclear plant safety issues receive
attention warranted by their significance. A new culture must take root in Bulgaria;
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one that moves away from a bias towards production to one which encourages people
to give due consideration to safety. This safety culture must be allowed to
instinctively exert a positive influence on the thoughts, decisions and actions of all
persons who directly or indirectly affect nuclear safety. Such a culture cannot operate
in isolation at Kozloduy nuclear power plant but must pervade all aspects of business
of the Bulgarian nuclear community encompassing the Government and its
organizations, the Committee on the Use of Atomic Energy for Peaceful Purposes,
and the operating organization including the Committee of Energy, the power plant
and supporting organizations.

A poor attitude towards industrial safety exists at Kozloduy NPP. The unacceptable
material conditions of the plant contribute to safety hazards.

The system of plant inspections carried out by inspectors of the regulatory body, the
Committee on the Use of Atomic Energy for Peaceful Purposes, has not been able to
identify deficiencies and enforce corrective actions necessary. The roles of the
inspectors should be reviewed and inspectors given the training and authority to carry
out the tasks correctly.

The absence of a strong centralized training function has resulted in:

no mechanism to ensure an appropriate standard of quality of the training
programmes across the various departments;
the construction of the NFS training centre, which began in 1976, being far from
complete;
the NPP not having the necessary training facilities or instructors to develop and
deliver structured lectures and other needed training;
no assurance that each trainee will systematically receive the training required to
perform adequately all the activities associated with his/her position;
control room operators and shift supervisors not receiving simulator training before
their qualification;
a strong emphasis on qualification and requalification examinations. However, this
system is unstructured and cannot be audited and it is unlikely that a consistent
standard of qualification is maintained for any position.

The present quality of normal operating and emergency operating procedures is poor and
efforts to improve these in cooperation with WANO should be maintained.

Development of new technical specifications must be completed to include, among other
things, acceptance criteria for all periodic tests. Before introduction of the technical
specifications all operators need to be trained in their use.

Greater attention is needed by operators to identify and report defective equipment for
corrective maintenance.

Technical safety reviews of proposed plant modifications should be introduced.

Maintenance standards should be raised by improving the format, content and control of
maintenance procedures.

A quality control organization and a comprehensive programme for requalification of
equipment on completion of maintenance must be introduced as planned.
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• A mechanism to simplify the present spare part procurement process must be developed
to avoid a future shortage of spares.

• Poor housekeeping and cleanness standards result in fire hazards from oil spills being
unattended and combustible materials such as rags and wood not being cleared away.

• The off-site plan is based on a very large release of radioactivity the scientific basis of
which has not been established. The off-site plan should recognize smaller accidents
with a limited range of hazards.

• There is an inadequate stock of direct reading dosimeters for effective control under
emergency conditions.

• There is no continuous measurement of wind speed and direction.

Main conclusions of the April 1993 and July 1994 follow-up visits

About one-third of the issues of the June 1991 SRM have been fully resolved and nearly
half of the issues are progressing satisfactorily to completion. Among the improvements are:

• Management abilities, attitudes and knowledge of safety culture principles have
developed greatly through the association with WANO, the twinning arrangement with
the Bugey NFS in France and other contacts with groups external to Bulgaria.

• Basic operating procedures with strengthened control of revisions.

• annunciator response procedures to guide operator actions in off-normal conditions.

• Procedures with acceptance criteria for corrective, preventive and predictive
maintenance of plant equipment have been developed to ensure consistent, high quality
performance of maintenance work.

• The programme of regularly testing safety equipment has been strengthened.

• Arrangements have been introduced to minimize the unavailability of safety equipment
by avoiding repeated outages due to testing, maintenance and repair.

Although a good start has been made, a considerable amount of work remains to be
completed to resolve the points identified by the IAEA. These are largely encompassed
within the programme of work being undertaken over three successive outages. However, by
reference to the attached Table it can be seen that almost one sixth of the issues are not
progressing satisfactorily. Renewed management drive is required in a number of directions
to ensure that the outstanding issues receive the attention they require. This is needed, for
example, to ensure that:

• Sufficient resources are available to develop and to manage the training programme
within a reasonable time scale.

• Plant staff receive appropriate training in emergency response when following the newly
improved emergency plan.
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Much has already been achieved; the commitment of all responsible bodies in Bulgaria
should be maintained to ensure that all remaining findings are fully addressed and
improvements implemented so that the first phases of the enhancement of nuclear safety of
the Kozloduy nuclear power plant are realized. The continued support and financial
assistance of western countries is an essential ingredient to the successful completion of the
ongoing programme.

The licensing process adopted for the restart of Unit 2 is noted with satisfaction; this
process should be applied successively to the restart of each of the remaining five units at
Kozloduy. It was also noted, however, that the Consortium had ceased its activities in
support of the Bulgarian Nuclear Safety Authority since the beginning of 1993 and that, as a
result, the licensing process was not being followed for the restart of Unit 1. The obstacles to
continuing to receive external assistance should be overcome as rapidly as possible so that the
licensing system can be applied to Unit 1 restart.

An improvement in the number of solved issues and issues with satisfactory progress
was identified by the second follow-up mission in July 1994. There were no issues with little
or no progress. However, in training it was noticed that there still remain a long way to go to
put in place structured training programmes. Simulators were still to be delivered. The
observed progress in construction training centre could also influence the completion. The
training material produced so far represent only a small fraction of the training materials that
need to be developed by the station.

In the management area an improvement has been noted in programmes, organization,
safety culture and training the staff. However, the effectiveness of such training in the field
has yet to be seen in improved material conditions and for example, in the discipline of
keeping fire doors closed.

A full-scope OS ART mission is planned for 1997.
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CERNAVODA (ROMANIA)

Scope of the mission

A Pre-OSART mission to Cernavoda Nuclear Power Station (CNPS), Romania, from 26
April to 14 May 1993 made a review of items important for preparation to operation and
commissioning activities. The scope of the review covered eight areas of an OSART:
Management, organization and administration; Training and qualification; Operations;
Maintenance; Technical support; Radiation protection; Chemistry; Emergency planning and
preparedness; and Commissioning.

A follow-up visit was conducted 5 to 9 September 1993.

Brief plant description

Under construction on site were five CANDU 600 MW reactors. They are constructed in
different phases. Only Unit 1 was under construction at the time of the mission and was
scheduled to be synchronised at the end of 1994.

Main conclusions of the April/May 1993 Pre-OSART mission

At the time of Cernavoda Pre-OSART mission, Unit 1 was about one and one-half years
from initial fuel load. There were about 5000 personnel working on site mostly in the
construction area and construction activities were in progress in nearly every area. However,
since essentially no systems had been completed and turned over to commissioning, there
were practically no commissioning or operations activities in progress. Consequently, the
team's review of the nuclear power station was based primarily on plant tours, interviews and
discussions about planned documents, procedures and programmes. The teams focus was on
activities and preparations, largely under the control of plant management, that are essential
to the initial operation of the power station.

The team's overall impression is that the CNPS under the management of the
AECL/ANSALDO Consortium (AAC) has made significant progress since the previous
OSART mission.

There is a strong expatriate management team and core staff who have extensive
experience in the construction, commissioning and operation of CANDU nuclear plants. This
highly qualified group has clearly defined the responsibilities and objectives of the various
power plant departments involved in constructing, commissioning and operating Unit 1. It
was noted that the group is implementing to the maximum extent proven programmes,
documents, procedures of proven quality, primarily from Point Lepreau Generating Station
(PLGS), in the development of CNPS programmes and documentation.

The team also noted the strong support and motivation of RENEL and CNPS staff to
achieve improved performance and expertise through involvement in and use of international
practices. Based on team interactions, the CNPS staff were found to be enthusiastic,
motivated, knowledgeable and skilled. There is commitment to training by the project
management team and about a hundred Romanian plant staff members will complete an
extensive training programme at PLGS and be subsequently assigned to positions at
Cernavoda. A full scope simulator will be installed in the planned new training centre
adjacent to the station and will be operable in September 1994.
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The team made a number of proposals for management consideration to improve plant
activities. These proposals are primarily intended to stimulate the station management and
staff to consider ways and means for enhancing plant programmes and to make performance
more effective.

For example, although there is a new quality assurance manual, the commitment to
safety should be strengthened in areas such as industrial safety, fire protection, placing
emphasis on nuclear safety by issuance of a nuclear safety policy, initiatives to promote the
concept of safety culture, and inclusion of appropriate statements in the QA Manual. The
theft of plant equipment or materials, that could impact safety should also be controlled or
eliminated.

The team also proposed that the large amount of training that must be completed before
fuel load should be scheduled and carried out in the areas of chemistry, radiation protection,
operations and maintenance skills training. The Romanian managers should be deeply
involved in the development of training. Also a long term structured programme is planned
but has not yet been developed to guide the Romanians in their preparation for takeover,
management and operation of the CNPS.

In addition, although requirements are generally identified, a massive amount of
construction work, procurement of initial or replacement equipment, document preparation,
programme development, commissioning and licensing activities must be completed to
provide the basic infrastructure for plant activities. Most of the issues should be completed
before fuel load, and in general the work on these activities has only just started.

The team also reviewed safety culture, as an integral part of the Pre-OSART mission.
Recommendations, suggestions, good practices and good performances having possible
safety culture implications were included in each experts review area and were the basis of
the experts perception of safety culture in each area. The perceptions of the experts formed
the basis for the teams impression of safety culture at the CNPS. The team impression based
on the review is that the safety culture of the AECL/ANSALDO Consortium (AAC)
expatriates is good, better than that of the Romanian nuclear power plant counterparts, and
that some improvements are needed by both groups. Both the Romanian (RENEL) and the
expatriate (AAC) managers state and demonstrate in their meetings, in approval actions and
by personal example that safety is a high priority. The new QA manual also addresses the
importance of industrial safety, but not nuclear safety and not as an overriding priority. A
safety policy statement has not been issued by either RENEL corporate or by the Station
Manager, and initiatives to promote improved safety at the manager and worker level are not
evident. Industrial safety, particularly among the construction workers, is among the worst
seen by the team, theft of plant items that could impact plant safety is not uncommon, and
management/supervisory involvement and corrective actions in this area have been
ineffective. Overall there are also some positive aspects of safety,and the demonstrated safe
practices/safety culture of the staff (excluding the construction work force) is good. Also the
expatriates over the next 3-4 years should exert a positive influence on overall station safety.
The team's conclusions from the review of safety culture is that there are a number of
opportunities available that should be considered and implemented to increase the safety
awareness and promote the best possible safety performance from assigned personnel.

The general view of the team having completed the Cernavoda Pre-OSART mission is
that the Cernavoda staff and planned programmes are moving in the right direction, and
although there is much to do, there is a strong team and motivation to do it. It is recognized
that management envisages programmes that will satisfy many of the recommendations and
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suggestions in these technical notes. Consequently these recommendations and suggestions
should be given an appropriate priority and be integrated with existing management
programmes and initiatives to improve overall performance and safety at the CNPS.

To achieve and maintain the desired level of safety will require continued management
leadership and support. It will also require the staff to be vigilant and open to considering
and taking measures to enhance nuclear safety. In view of Cernavoda's commitment to
safety, it is expected that the proposals made will be addressed satisfactorily and with
appropriate priority.

Main conclusions of the September 1994 follow-up visit

The Pre-OSART follow-up visit team found that reasonable progress had been made in
addressing and resolving the findings of the 1993 Pre-OSART mission, a creditable outcome
of the efforts of CNPS and AAC staff. The staff reported that equal importance had been
attached to both recommendations and suggestions in identifying and developing solutions to
the findings of the Pre-OSART mission.

However, more than two-thirds of the issues have yet to be fully resolved and that
almost one quarter of the findings have achieved little or no progress. This contrasts sharply
with the impression given by the power station's responses where a much larger proportion of
actions are reported as completed. This difference has come about as follows. For each
recommendation and suggestion the power station raised a Corrective Action Request (CAR).
The record sheet of each CAR includes a description of the actions to be taken to resolve each
Pre-OSART finding together with the expected date of completion. CNPS staff regularly
reviewed progress. The CAR was considered by CNPS staff as completed once an action
plan had been agreed; completion of the action plan would be tracked by systems other than
the CAR system. The follow-up team, however, did not consider a finding fully resolved
until an effective remedy had been implemented. In general, this could not occur until all the
actions detailed in the CAR had been completed, the new or improved system or programme
implemented and formal approval obtained for procedures, etc. The team advised CNPS staff
that it was unwise to close CARs prematurely because, once deleted from the list of
outstanding CARs, actions yet to be completed might easily be overlooked.

CNPS staff have made important progress in the area that matters most to the
achievement of the commissioning schedule, notably in resolving the issues related to the
commissioning review area. Here the vast majority of the issues have been resolved (83%)
with the remainder progressing satisfactorily to completion. This gives the indication that the
other issues of the 1993 Pre-OSART mission will be resolved in due time. It is also
encouraging to see that plant operating procedures are being used to support commissioning
activities. This gives staff experience in their use and the opportunity to prove their content.
Elsewhere programmes are being implemented that have the elements necessary for success.
Progress in the areas of management, organization and administration and of training and
qualification is less advanced but the situation is probably acceptable given that the issues are
less likely to impact on meeting the commissioning schedule. This is not the case in the area
of chemistry where there is also a significant number of issues that are not progressing
satisfactorily. The causes appear to be problems with equipment procurement. A continuing
delay in resolving the problems could impact attainment of schedule milestones.
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During the follow-up visit, the team became aware of new issues that could adversely
affect nuclear safety. The relevant Romanian authorities are encouraged to address and
resolve these matters.

In discussions with the AAC staff, team members became concerned about the
effectiveness of the relationship between AAC and CNCAN at the senior level although at the
lower levels, dialogue related to the review and approval of documents for station operation is
taking place. At least from the AAC viewpoint, considerable improvement will be needed to
support scheduled plant operation. AAC managers cited numerous examples where they
believe that CNCAN staff is unnecessarily impeding progress by making large numbers of
trivial comments and inquiries on documents prepared to govern plant operation. AAC
managers stated their belief that such comments reflect insufficient CNCAN experience with
nuclear power plants.

More importantly, senior AAC staff members displayed a high level of frustration with
the lack of top-level dialogue with CNCAN. In a recent letter, senior CNCAN management
refused further high-level meetings with AAC, stating that requests from AAC must be
submitted in writing for consideration by a group of three selected officials. It further stated
that the response to such requests would be provided only in writing to AAC. This letter, as
well as other information, suggests a crucial lack of trust and confidence, on the part of senior
CNCAN managers, in AAC«s methods and motivations. AAC managers stated their belief
that senior CNCAN management is not willing to apply Canadian regulatory practices at
Cernavoda, even though CNCAN managers have stated that they are conducting their affairs
in line with the best nuclear licensing practices.

In the short time available, and because of the limited scope of the follow-up visit, the
team was unable to explore both sides of this issue in sufficient depth to assess the causes or
effects of the regulatory interface problem. However, failure to resolve it is likely to impact
the station schedule, and could easily divert attention from consideration of matters important
to the operational safety of Cernavoda. The Agency is willing to assist in resolving this
conflict and could, upon request, conduct a mission to explore the regulatory interface at
Cernavoda and offer suggestions for improvement.

On another matter, one of the elements of the RENEL/AAC contract is the commitment
of AAC to train the CNPS staff. Expatriate staff members have the dual responsibility of
their own post and training their CNPS deputies. An important prerequisite for successful
training of the Romanian staff is the appointment of deputies capable of taking over the post
when the expatriates leave. In the limited view obtained by the team, this prerequisite did not
appear to be met. Only in a few cases did CNPS deputies take a significant role in
discussions during the follow-up visit, and in some cases there was no deputy. In addition,
AAC staff members stated that they were using their deputies primarily to assist in their
understanding and dealings within the Romanian legal, commercial and engineering
environment. The team felt that most CNPS deputies are not sufficiently involved in
developing and implementing the station operating programmes. RENEL is urged to
consider, along with AAC, what additional actions may be necessary to ensure that fully
capable personnel are assigned as CNPS deputies and how adequate development of their
nuclear management skills can best be achieved.

In setting up the RENEL/AAC contract, it was originally foreseen that an eighteen
month period of operation within the term of the contract would result. This was considered
to provide sufficient opportunity for the CNPS staff to be trained and gain operational
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experience. In fact, the contract expires in June 1996, or earlier if contract funds are
exhausted. Delays in construction and commissioning, and possible cost overruns, are
expected to substantially shorten the operating period available before termination of the
contract. At best, this period is expected to be only nine months long. This will, in all
likelihood, be too short a time for the CNPS staff to develop the needed nuclear management
and operating skills. RENEL should consider what additional actions are needed at this time
to ensure sufficient opportunity for the permanent staff to gain operational experience under
the tutelage of the expatriate staff.

The follow-up team noted an additional area, involving the application of Romanian law
and traditional Romanian work practices, where considerable effort will likely be required to
ensure that an appropriately high standard of operational safety is achieved at Cernavoda.
Cernavoda staff members cited several instances in which traditional application of
Romanian laws and regulations is impeding their ability to make reasonable progress in
procuring equipment and implementing effective programs for station operation. As an
example, a homologation (sic) process must be completed before certain equipment of non-
Romanian manufacture can be used at the station. In several cases, the process is delaying or
preventing the use of equipment that meets internationally recognized performance standards,
even though there is no acceptable Romanian equivalent. Equipment whose procurement or
use is being delayed includes chemistry analysis equipment and measuring and test
equipment. In another example, a case that had not been resolved at the time of the follow-up
visit, the plant is required to maintain the pH of discharged cooling water below a specified
value. Although official Romanian documents reflect that the pH of the river water used for
cooling is below that value, measurements taken by the plant staff show contrary results.
Romanian officials have, to date, been unwilling to recognize the results of the plant's pH
measurements or to make needed adjustments in the discharge permit. Until resolved, the
station will be prevented from using sufficient circulating water for station operation. As a
last example, several individuals at the station discussed the extent to which traditional
Romanian disciplinary practices emphasize the use of punishment in response to errors or
improper work. International experience has shown that fear of punishment for human errors
encourages individuals to hide or cover up errors and improper work, and often prevents the
management from dealing with the root causes of human errors and effecting needed
improvements in performance.
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KRsKO (SLOVENIA)

Scope of the mission

A full scope OSART mission was conducted to Krsko Nuclear Power Station,
(Slovenia) from 5-23 July 1993. The review areas were: Management, organization and
administration; Training and qualification; Operation; Maintenance; Technical support;
Chemistry; Radiation protection; Emergency planning and preparedness.

A follow-up visit was conducted 24 to 28 October 1994.

Brief plant description

The Krsko nuclear power plant comprises one 632 MW(e) (net) Westinghouse two loop
pressurized water reactor. It was connected to the grid in 1981.

Main conclusions of the July 1993 OSART mission

During the Krsko OSART mission the plant had been in the shutdown mode since May
1993 to plug and sleeve steam generator tubes in order to resolve steam generator tube
leakage problems. Because of the length of the shutdown the NFS was also completing
selected items from the next planned outage work package. As a result there were sufficient
opportunities for the team to observe operation and maintenance activities.

The team's overall impression is that the Krsko NFS is well maintained and effectively
and safely operated. The Westinghouse designed plant has a history of performing well as
reflected by WANO performance indicators, and the plant appearance and material condition
appears good. There is a knowledgeable and enthusiastic management team and staff, and the
plant operators performance is particularly strong. The team noted that a number of
organizational, programme, procedure and hardware changes had been initiated that should
enhance safety and performance. These changes are based to a large extent on the plant
involvement in and use of international experience and practices. There is also a strong
environmental monitoring programme and a motivation to protect the public.

Although currently the effect is minimal, there is a funding problem, that if not
corrected, will eventually impact the plant's performance. The problem appears to be mostly
the result of outstanding payments due to the NFS from the electric utilities which in turn
may be the result of government policy to keep electrical energy prices at a low level.

The team made a number of proposals for management's consideration to improve plant
activities. These proposals are primarily intended to stimulate the plant management and
staff to consider ways and means for enhancing existing programmes and to make good
performance more effective.

In addition a number of observed deficiencies indicate a need to increased manager and
supervisor presence and involvement in plant activities. For example, areas where these
managers could provide on-the-job training or correction to improve performance include
industrial safety and chemistry laboratory analyses.
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The team also reviewed safety culture, as an integral part of the OSART mission.
Recommendations, suggestions, good practices and good performances having possible
safety culture implications were included in each expert's review area and were the basis of
the expert's perceptions of safety culture in their area. The perceptions of the experts formed
the basis of the team's impression of safety culture at the Krsko NFS. The team's impression
based on the review is that safety culture is generally good, and that some improvements are
needed in most areas.

Several upper tier management documents address the importance of industrial and
nuclear safety. The plant managers demonstrate by their attitudes, emphasis and performance
that safety is a high priority. This is particularly evident among the licensed plant operators.
Safety issues are promptly and thoroughly discussed during the daily morning meetings. At
the same time a specific safety policy statement has not been issued by the Krsko NFS, and
communication channels, e.g. regular briefings and meetings, have not been established
below the manager level to either emphasize safety or promote suggestions for safety
improvements.

Some of the areas for improvement more important to safety culture include the need for
a QA internal and external audit programme, adherence to industrial safety requirements, a
more critical self-assessment of programmes and activities, and the implementation of a
number of organization, programme, and equipment improvements based on the use of
international experience.

The team's conclusion from the review of safety culture is that there are a number of
opportunities to further improve the existing good safety culture that should be considered to
increase the safety awareness and promote the best possible safety performance from
assigned personnel.

The comments on the observed weaknesses need to be taken in context. The general
view of the team having completed the Krsko OSART mission is that the plant staff and
programmes are good and moving in the right direction, but there are still a number of
improvements to be made. It is recognized that some of the recommendations and
suggestions given during the mission may already be in progress or planned. Consequently,
these recommendations and suggestions should be given appropriate priority and be
integrated with other management programmes and initiatives to improve overall
performance at the Krsko NFS.

However, to achieve and maintain the desired level of safety will require continued
management leadership and support. It will also require the staff to be vigilant and open to
considering and taking measures to enhance nuclear safety. In view of Krsko's commitment
to safety, it is expected that the proposals made will be addressed satisfactorily and with
appropriate priority.

Main conclusions of the October 1994 follow-up visit

The OSART follow-up visit found that good progress has been made in addressing the
recommendations and suggestions of the OSART mission. This outcome represents good
acceptance of the OSART results, dedication of sufficient resources, and substantial effort by
the staff of the Krsko station. It also reflects good support for operational safety
improvements by the cognizant government authorities. Over 40% of the issues have been
fully resolved. For an additonal 40% of issues, satisfactory progress has been made toward
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resolution, and action plans are progressing satisfactorily to completion. Twenty three issues
(14%) were categorized as having seen little or no progress. However, the follow-up visit
provided an opportunity to discuss what may be required to resolved these issues. Two of the
issues were withdrawn based on additional information provided to the follow-up team.

The follow-up team was pleased to note the strong use of international experience to
strengthen Krsko operational performance. The use of international experience is
contributing substantially to cost-effective improvements at the station. One of the principle
areas in which international experience has been used to good advantage is emergency
planning. Other include training programmes and the chemical control programme. The
station has also made significant progress in identifying and planning cost-effective
improvements in fire protection based on international experience.

In response to the OSART team's recommendations, the station has established broad,
policy-level goals for improving station performance. This is a commendable first step in
strengthening station planning. Development of more specific performance measures, goals
and plans for improving performance at the division and department levels should contribute
substantially to focussing station efforts on the most important activities.

The follow-up team was pleased to note that more structured training programmes have
been implemented since the OSART mission, and encourages continued progress in this
important effort. The team also noted an opportunity for the station staff to strengthen its
performance through a more self-critical approach and encourages the plant staff to continue
enhancement of the station's self-assessment programmes. Continuing improvements in
safety and reliability are promoted by a questioning, self-critical approach towards plant
activities. Some of the key elements of self-critical assessment are critical analysis of
problems, timely implementation of actions to prevent similar problems and broad-based
sharing of operating lessons learned with the plant and the industry. The opportunity also
exists for the Krsko quality staff to focus more clearly providing senior management with
objective feedback on the quality of station activities as opposed to compliance with quality
requirements.

Review of the plant's responses for those recommendations and suggestions in the
category of "satisfactory progress to date" shows that substantial effort will be required in the
next two or three year period to bring those issues to satisfactory resolution. Krsko managers
are urged to follow progress closely to ensure it is consistent with their expectations. In
addition, the team recommends that Krsko management reconsider its response actions on
those issues where there has been little or no progress, with a view to ensuring that the
resources and priorities applied are consistent with their importance to safe plant operation.

Considerable progress on the OSART recommendations and suggestions has been made
already. The commitment of Krsko management and supporting government authorities to
continuing progress will be important to enhancing the operational safety of the plant.
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GRAVELINES (FRANCE)

Scope of the mission

A full scope OSART mission visited Gravelines NPP (France) from 15 March to 2 April
1993 to review operating practices. The scope of the review was: Management, organization
and administration; Training and qualification; Operations; Maintenance; Technical support;
Radiation protection; Chemistry; Emergency planning and preparedness.

A follow-up visit was conducted 7 to 10 November 1994.

Brief plant description

The Gravelines NFS has six 910 MW(e) (net) pressurized water reactors (PWRs) that
went into commercial operation between 1 December 1980 and 25 October 1985.

Main conclusions of the March/April 1993 OSART mission

The overall mission results indicate that Gravelines has already reached a good level of
nuclear safety and quality performance. It is the policy of Electricite de France (EOF) to
display transparency in the operation of its nuclear power plants and in the reporting of
events. This is indicated by the good working relationship between EOF and the regulatory
authority DSIN and the willingness to participate in international safety reviews such as the
OSART programme.

Many commendable features were noted during the review of Gravelines. For example,
considerable emphasis is placed on the implementation and achievement of plant and
personal goals and objectives through the effective use of management contracts. In-plant
training is enhanced by the participation of supervisory personnel. High quality maintenance
is achieved by the use of quality safety plans, work coordination meetings and detailed work
procedures. High standards are set for housekeeping, the storage of equipment and the
material condition of plant systems. Modifications to procedures and plant equipment are
well controlled by effective planning, good use of resources and the proper use of experience
feedback. There is a good radiation protection programme which encourages employees to be
aware of radiation hazards and to take the necessary precautions.

The OSART team also made a number of proposals for management's consideration to
improve plant activities. These improvements are primarily intended to stimulate the plant
management and staff to consider ways and means to enhance existing programmes and to
make performance more effective.

For example, even though there is an EDF corporate quality and nuclear safety policy,
communication of this policy should be directed to individual employees in addition to the
management level. There could be improvements made in internal communications and the
coordination of management presence at the work place. Improvements could also be made in
the performance of the industrial safety programme by placing more emphasis on accident
prevention and the responsibility of individuals for their own safety. There should be more
emphasis placed on refresher training and the evaluation of team training at the simulator.
The experience feedback process could be improved by further developing the on-site
capability to analyze significant operating events, in particular those events involving human
error. Additional precautions should be taken in the chemical laboratories to prevent the
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spread of radioactive contamination. Initial training of personnel relating to the responses to
be taken in the event of emergencies in the plant could be improved. There should be more
drills and exercises in which responses to emergency events are practiced.

There is an excellent commitment to nuclear safety at Gravelines as well as a
willingness to make improvements. The concept of safety culture is receiving good attention
at the corporate and plant management level. However reinforcement is needed at other levels
by improving communications, placing more emphasis on supervisory skills and reviewing
the working relationships between the corporate departments and Gravelines NFS. The
implementation of the OSART recommendations and suggestions will contribute to the goal
of maintaining safe operation at the Gravelines NFS.

Main conclusions of the November 1994 follow-up visit

The follow-up visit team found that excellent progress has been made addressing and
resolving the finding of the 1993 Gravelines OSART mission. This is the outcome of
tremendous efforts of the staff of Gravelines nuclear power plant and EDF. Solutions had
been identified, developed and corrective actions tracked to completion. The enthusiasm of
the various groups of staff in tackling the issues was evident. The vast majority (97%) of the
issues have been fully resolved or are progressing satisfactorily to completion. Only a few
issues (3%) have made little or no progress.

The plant is planning important changes through the vehicle of the 'Five Projects'.
When fully implemented with the new organizational structure they should have a beneficial
influence on the operation of the plant not only in short term but also in the medium/long
term. The follow-up team believes that these changes will lead to the full resolution of the
issues raised by the 1993 OSART.

The follow-up team has seen improvements at Gravelines NFS in communicating EDF's
policy related to quality and safety to the employees. This includes recent initiatives aimed at
encouraging workers to develop good habits of a questioning attitude in the rigorous
application of a sound safety culture.

The establishment of a centralized training organization for the site and the installation
of a full scope simulator will significantly enhance the initial and refresher training of staff
including the development of team work skills. Good progress has already been made in this
area.

In response to comments of the OSART mission, Gravelines NFS has nominated an
engineer experienced in human factors, who will assist in reviewing human performance in
the analysis of events.

With respect to training in emergency response duties the plant has formalized the
arrangements: specifications have been produced together with planning and monitoring
arrangements.

Considerable improvements have also been made in response to other recommendations
and suggestions made by the OSART mission. At the same time, much remains to be done to
complete the actions planned in response to the OSART mission. Significant changes have
been or are soon to be introduced. Care will be needed in their implementation. Also, just as
important, the effectiveness of the changes must be monitored and corrective actions taken as
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necessary. The commitment of Gravelines NFS management and supporting EDF
departments to continue progressing the response to the OSART recommendations and
suggestions will be important to the continued enhancement of the operational safety of the
plant.

Next page(s) left blank 53



Part II-B

OVERVIEW OF OSART MISSIONS

MOCHOVCE (SLOVAKIA)

Scope of the mission

A Pre-OSART mission to Mochovce NPP, Slovakia, 11-29 January 1993 made a review
of items important for preparation to operation and commissioning activities. The scope of
the review was eight areas of an OSART: Management, organization and administration;
Training and qualifications; Operation; Maintenance; Technical support; Chemistry;
Radiation protection; Emergency planning and preparedness; and in addition Commissioning.

Brief plant description

The Mochovce NPS consist of four 440 MW(e) (net) WWER model 2/3 pressurized
water units in different phase of construction. At the time of the Mochovce Pre-OSART
mission, Unit 1 was about two years from initial fuel loading.

Main conclusions of the January 1993 Pre-OSART mission

The team review focussed primarily on commissioning activities and preparation for
plant operation as there were no activities at the site in progress, the review was based
primarily on plant tours, interviews and discussions about available and planned documents,
procedures and programmes.

The team's overall impression was that the plant is in transition not only from
construction to operation, but also in the improvement of plant safety through the significant
upgrading and changes being implemented in a number of fundamental plant programmes,
design upgrading and use of computers to collect and manage plant information activities.

A number of proposals have been made to enhance existing programmes and to make
performance more effective such as:

• Establish a formal safety policy.

• Organize a nuclear safety committee and self-audit programme.

• Enforce industrial safety requirements.

• Management should encourage personnel to perform beyond existing laws and
regulations when performance of safety improvements are involved.

• Take a strong position in monitoring and control of performance of contractors and
suppliers.

• Improve contractor commissioning activities in the areas of staffing, training,
preparation and use of procedures.
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The team also noted that the significant amount of work remaining, although generally
identified should be scheduled in sufficient detail to determine the total effort required to
support the projected commissioning schedule.

Throughout the mission the team reviewed also safety culture. There exist commitment
to nuclear safety at Mochovce NPSs and willingness to make changes. It was noted that there
is no responsibility assigned for nuclear safety above and below the plant director and no
safety policy has been issued to provide guidance. Most managers and staff, construction
inspectors, contractors and supplier staff were not familiar with the safety culture concept.
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GUANGDONG (CHINA)

Scope of the mission

A Pre-OSART mission to Guangdong Nuclear Power Station (GNPS), China from 17
May to 4 June 1993 reviewed preparations made by the station for future operation and to
provide an objective assessment of the status of items essential to the station to operate safely
in accordance with international practices. The scope of the review was eight areas of an
OSART: Management, organization and administration; Training and qualifications;
Operation; Maintenance; Technical support; Chemistry; Radiation protection; Emergency
planning and preparedness; and in addition Quality assurance as a separate area.

Brief plant description

At GNPS site there are two 930 MW(e) (net) pressurized water reactors which were in
advanced stages of construction and commissioning. At the time of the mission fuel loading
for Unit 1 was completed. Unit 2 was scheduled to go into commercial operation in April
1994.

Main conclusions of the May/June 1993 OSART mission

The general impression of the Pre-OSART team was positive. Good progress had been
noted in the recruiting and training of plant staff; preparation of procedure and facilities; and
developing programmes necessary to place the plant in operation and to operate and maintain
it in a safe, efficient and cost-effective manner.

Commendable features noted during the review were e.g.:

• Good liaison and coordination between the project department which is responsible for
construction and commissioning, and the operations department.

• Well equipped training centre including the use of its full-scope simulator facilities.

• Excellent technical support provided by expatriate advisors.

• Good plans and facilities available to deal with radiation emergencies.

• Staff training on the principles of safety culture.

The team proposals for management's consideration to improve plant activities were:

• Management needs to develop a nuclear safety policy and communicate it to all
employees.

• Manager's need to receive more training on management skills and leadership principles.

• Managers must learn to delegate responsibilities and to hold their subordinates
responsible for their actions.
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• Communication and cooperation between the various work groups in the operations
departments needs to be improved.

• Industrial safety programme needs to be enforced.

• Improved training programmes should be developed for field operators and maintenance
personnel as well as development of a continuing training programme.

• Translation of operating procedures from English to Chinese should be finished as soon
as possible to avoid confusion and mistakes.

• The recruitment of maintenance staff should be completed.

Safety culture was also reviewed. Many of the good nuclear safety principle which
OSART missions have noted in France exist in the procedures and proposed work methods at
Guangdong NFS. There is still a challenge to convince plant staff to follow the procedures
and work methods. Managers and supervisors need to become more involved in day-to-day
work activities, demonstrate their commitment to safety and lead by example. A clear
statement of nuclear safety policy needs to be developed and conveyed to all employees and
make this policy known to the public and safety authorities.
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SMOLENSK (RUSSIA)

Scope of the mission

In the framework of the IAEA Extrabudgetary Programme on the Safety of RBMK
Nuclear Power Plants, a progress review meeting on design and operational safety was
convened at Smolensk Training Centre at Desnogorsk, Russia, 7-18 June 1993. In the
operation safety the following areas were reviewed: Management, organization and
administration; Training and qualifications; Operation; Maintenance; Technical support and
Fire protection. The evaluation was primarily directed to Unit 3.

Brief plant description

At Smolensk site are three RMBK 925 MW(e)(net) units. Units 1 and 2 are second
generation RMBK and were commission in 1982 and 1985 respectively. Unit 3 is a third
generation commission in 1990.

Main conclusions of the June 1993 progress review meeting

In the areas reviewed it has been established that the management and operational safety
programmes have many of those elements necessary to ensure satisfactory performance and
safe operation. The reviewers identified the following factors that contribute to safe
operation:

• There is virtually no staff turnover and the members are long experienced in Smolensk
NPP matters and conditioned to comply with requirements.

• There are adequate personnel and material resources to maintain the plant.

• A bureaucratic organization exists that gives strength by imposing a disciplined
approach.

• Definitions of responsibilities prescribe the range of responsibilities for departments,
shops and individuals.

• Well developed training programmes for operations personnel are performed by
professional instructors at Smolensk Training Centre.

• Well developed training programmes for operations personnel are performed by
professional instructors at the Smolensk Training Centre.

• Detailed standards, regulations and procedures are in place are implemented.

There are however, a number of areas where operational safety can be improved to
achieve a better alignment with good international practices. The overriding concern is that
the highly prescriptive approach, with many of the practices being dictated by rules prepared
by organizations external to the plant, may be resulted in a passive attitude, which did not
enhance questioned practices. A self-appraising, critical culture, for example, would identify
where there are gaps in the standards, where technical instructions do not cater adequately for
the abnormal situation, or where long accepted practices could be improved.
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A few examples can illustrate the point. Instructions are followed meticulously but there
is insufficient checking that the end result is satisfactory or that the basic safety requirements
have been met; an unsatisfactory solution may be accepted because the rules have been
followed. Reactor operation evidently puts great demands on the operator who has to make
frequent adjustments to local power level and channel flow but the operators seem to be
highly skilled and experienced. With a more questioning attitude a different operating
strategy might be identified that would reduce the number of control adjustments and free the
operator to make critical appraisals of wider plant behaviour. Among the proposals for
improvement are the following:

• There is a need to reconsider and for operators to fully appreciate the unsafe conditions
that might arise at the plant/operator interface.

• The frequency and length of operators' simulator retraining should be increased to
ensure familiarity with infrequently performed operations.

• Operating procedures for normal and emergency conditions should be improved both in
structure and format to make them more readily usable.

• A quality assurance (QA) programme, currently being developed should be implemented
as soon as possible. Managers and supervisors should be trained in the principles of
quality management and take an active part in the implementation of the QA
programme.

• During the development of the QA arrangements consideration should be given to
simplifying the organization and rationalizing station instructions.

• A group reporting directly to a person more senior than the chief engineer should be set
up to take an independent role in monitoring nuclear safety performance.

• Formal training, including refresher training in basic nuclear concepts and particularly in
the appreciation of safety issues should be arranged for all power plant managerial and
technical staff as an extension of the existing courses.

• Consistent standards of performance of maintenance should ba achieved throughout the
plant, particularly with respect to emergency lighting and the turbine hall.

The key lie in a strong safety culture, in every aspect of safety. Many of the elements
are already in place. It is the self-critical attitude that refuses to accept the second best, that
needs to be encouraged and developed in all levels in the organization.
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CHERNOBYL (UKRAINE)

Scope of the mission

A safety review mission to Chernobyl NFS, Ukraine, was conducted 7-18 March 1994.
The objective defined for the mission was to review the scope and status of the safety
modifications implemented and proposed and the safety aspects related to the NFS operation.
In the operation following areas were reviewed: Management, organization and
administration; Training and qualifications; Operation; Maintenance; Radiation protection;
and Fire protection. One chapter deal with the safety aspects of Unit 4 shelter.

Brief plant description

Chernobyl Units 1 and 2 are of the first generation of RBMK 721 MW(e)(net) units and
were commissioned in 1977 and 1978. Chernobyl Unit 2 has been out of service since
October 1991 due to a fire. Unit 3 started operation in 1981 and is of second generation of
the RBMK design of 925 MW(e)(net). Unit 4 started operation in 1983 and was destroyed in
the accident in April 1986.

Main conclusions of the March 1994 safety review mission

The poor safety situation of Chernobyl was found to be compound by additional factors
such as:

• Severe economic crisis in the country which influenced many aspects of operation such
as procurement of up-to-date equipment and spare parts as well as reactor fuel.

• There was a continuing loss of highly skilled personnel for a variety of reasons which
include poor salary and deteriorating social conditions.

• The working conditions were burdened by procedures necessitated by the residual
contamination and radiation levels from the 1986 accident.

• Although planned, there was currently a lack of upgrading activities similar in scope to
those already underway at RBMK plants in Russia and Lithuania.

The team's comments on operations are also as follows:

• The NPP need assistance in developing and implementing the QA programme.

• Training facilities in the NPP are in general different by western standards in space,
facilities and modern tutorial aids and equipment.

• Both control room and field operators have a high standards of academic education and
their training results in their acquiring a detailed knowledge of the plant system and
procedures and duty regulations prescribed as relevant to their posts. The bases of the
prescriptions are the former USSR regulations which are rather rigid and require some
detailed knowledge of questionable relevance. The volume of detailed knowledge
which operators are required to learn by heart also appears excessive by western
standards. For example:
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• The quality of electrical and instrumental junction boxes and connectors is poor.

The lighting in some places needs improvement.

• Retraining for radiation protection personnel should be improved.

• A new developed conceptual design for radiation monitoring system for Units 1, 2 and 3
the shelter and the site should be implemented.

• Neutron dosimeters should be made available.

• A new detailed system of posting radiation areas should be implemented.

• A comprehensive fire risk analysis should be conducted and some upgrading in fire
protection should follow the results of the analysis.

The team has also noted that the training appears to be well administered, organized and
recorded. The policy of advancement training which results in personnel becoming qualified
for more senior posts is a good practice. Surveillance testing is carried out in accordance
with regulations and is adequately controlled and recorded. The general behaviour of the
control room staff observed can be summarized as professional. The areas of the plant visited
created the impression of a good standard of housekeeping in the plant.

It was noted that the overall operating staff of the NFS is much larger than in
comparable western plants and that this increases the difficulty of enhancing safety culture.
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CATTENOM (FRANCE)

Scope of the mission

A full-scope OSART mission was conducted to all four units of the Cattenom NFS,
France, 14-31 March 1994. The areas reviewed were: Management, organization and
administration; Training and qualifications; Operation; Maintenance; Technical support;
Chemistry; Radiation protection; Emergency planning and preparedness.

Brief plant description

Cattenom NPP consist of four practically identical pressurized water reactor units rated
at 1335 MW(e)(net). They entered commercial operation between April 1987 and January
1992.

Main conclusions of the March 1994 OSART missions

The team's overall impression is that the Cattenom NPP is well maintained and safely
operated. The team identified a number of commendable features in the programmes of the
utility and the power plant, e.g.:

• Strong corporate and plant policies and programmes.

• Corporate and plant emphasis on improved quality, safety culture and performance
through appropriate policy,training, analyses and risk assessment techniques.

• Highly experienced and motivated staff.

• A well structured and effective contractor and staff training progamme, as reflected by
establishing seven operation shifts to enhance training.

• The control and availability of high quality normal and emergency procedures.

• Effective use of internal and external operating experience.

• An effective computerized maintenance work control programme.

• High standard of housekeeping and material condition.

• A strong management commitment to reductions in personnel radiation exposure and
radioactive effluent releases.

The team made a number of proposals for management's consideration to improve plant
activities. These proposals are primarily intended to stimulate the plant management and
staff to consider ways and means for enhancing existing programmes and to make good
performance more effective, and include:

• Some improvement is needed in the administrative control of temporary modifications.

• Training should be further strengthened in aspects such as waivers of initial training
requirements, radiation waste operator training and the co-ordination of department
training engineers.

• Improvements should be made in chemistry laboratory quality controls and in the
containment post accident sampling capability.
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The team also noted that in a number of areas Cattenom had taken actions based on the
recommendations and suggestions from OSART missions to other EdF power plats, that
many programmes and procedures have been recently revised and that immediate corrective
actions were taken on some of the specific items the team identified during the review. These
initiatives reflect the good use of operating experience, as well as responsive and pro-active
management.

The team also reviewed safety culture as an integral part of the OSART mission. Their
impression, based on the review is that there is a good safety culture that is continuing to
improve in most areas.

Several upper level management policy document address the importance of quality and
safety. Managers and staff demonstrate by their attitudes and performance that safety is a
high priority, and plant operators are able to give specific examples of safety culture in their
area. Safety culture training has been conducted, a safety culture assessment questionnaire is
completed by each employee and a weekly bulletin advises the staff on safety culture related
matters. In addition, related performance indicators have been established, events are
analyzed for human factors considerations, recruitment and promotions include safety
considerations, safety system unavailability is analyzed and reported by computer, and risk
assessments are conducted before the start of selected work activities.

The team's conclusions from the review of safety culture is that opportunities should
continue to be sought to further improve the existing good safety culture in order to prevent
complacency and to promote the best possible safety performance from assigned personnel.
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HUNTERSTON 'B' (SCOTLAND), UNITED KINGDOM

Scope of the mission
A full-scope OSART mission was conducted at Hunterston 'B' NFS, United Kingdom,

11-29 April 1994. The areas reviewed were: Management, organization and administration;
Training and qualifications; Operation; Maintenance; Technical support; Chemistry;
Radiation protection; Emergency planning and preparedness.

Brief plant description

Hunterston 'B' NFS comprises two advanced gas cooled graphite moderated reactors
(AGR). Each unit is 620 MW(e)(net). They were commissioned in 1976 and 1977
respectively.

Main conclusions of the April 1994 OSART mission

The overall mission results indicate that Hunterston 'B' is performing well. Some
strengths noted are:

• There is an experienced, dedicated and enthusiastic management team and staff.

• A number of programmes exist to promote improved performance, efficiency, safety and
continuing upgrading of plant equipment and material conditions.

• There are good quality training facilities and technically qualified instructors.

• An effective incident panel has been set up to review plant incidents and events.

• Good facilities and equipment are provided for radiation protection and emergency
preparedness.

The team proposals for management's consideration to improve plant activities are for
example:

• The corporate and Hunterston 'B' management were encouraged to maintain the correct
balance between production and safety ensuring that nuclear safety remains the
overriding priority.

• Effectiveness of the programmes that review housekeeping, plant material conditions
and maintenance should be assessed.

• Production requirements should not be allowed to alter training commitments.

• Management was encouraged to become more involved in plant activities and training
programmes.

• Operator ownership for the areas of the plant for which they are responsible should be
strengthened.

• Documentation should be updated in time manner following installation of plant
modifications.
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• Chemical sampling facilities should be improved to reduce the potential for the
spreading of contamination.

An analysis of the areas for improvement indicated that they could be grouped under
three major classifications, i.e.:

• Setting of standards.

• Management commitment and awareness; and

• Balance between production and safety.

The team also reviewed safety culture. Their impression, based on the review, is that
there is a good safety culture but there are opportunities for improvement in many areas.
There is a very visible corporate policy on nuclear and industrial safety and quality
performance. Senior management is positive towards changes, receptive to external reviews,
e.g. corporate audits, WANO peer reviews, OSARTs, and are involved in a continuing
improvement programme. In addition, effective use is made of goals and objectives,
performance indicators, and management contracts and initiatives to promote improvement.

At the same time improvements are possible:

• The control room environment and quality of operation procedures need improvement.

• Weaknesses were noted in upward communications, there is insufficient senior
management involvement in training and in the plant.

• Safety culture principles should be integrated into training programmes.

The team's conclusions from the review of safety culture is that senior management's
safety expectations may not be fully accepted or implemented at all organizational levels.
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ZAPOROZHE (UKRAINE)

Scope of the mission

In the framework of the IAEA Extrabudgetary Programme on the safety of WWER-1000
NPSs, a mission was conducted in Zaporozhe NPP, Ukraine, 9-27 May 1994. There are six
units at Zaporozhe and the design review concentrated on Unit 5.

The operational safety review covered all operational units and focussed on
Management, organization and administration; Training and qualifications; Operation;
Maintenance; Technical support; and Radiation protection.

Brief plant description

The Zaporozhe site has six units WWER-1000 of 950 MW(e) (net). Units 1 and 2
belong to the first 320 models. The design of Units 3 and 4 was developed in the late
seventies. Units 5 and 6 represent models with improved safety features. Units 1 and 2
started commercial operation in 1985, Unit 3 in 1987, Unit 4 in 1988 and Unit 5 in 1989.Unit
6 was in the commissioning phase when the OS ART team visited the site.

Main conclusions of the May 1994 safety review mission

During the review it was established that the management and operational safety
programmes have many elements to ensure safe and reliable performance. Some of the
strengths that contribute to safe operation include:

• High educational requirements of control room operators.

• A modern full-scope simulator on site for training of operators in normal and emergency
operations and planned purchase of a second.

• Qualified and experienced personnel involved in technical support activities.

• Merging of the responsibilities of reactor and turbine maintenance under one Deputy
General Manager.

• Radiation protection programme that is effective in maintaining clean radiological
conditions which contributes to low radiation doses of staff.

There are however, a number of areas where management and operational safety
practices can be improved to achieve a better alignment with good international practices.

On the formation of the State of Ukraine, the state adopted the Soviet approach to plant
operations. This meant that all activities were regulated in detail by norms and the
responsibility and freedom of action of the plant management was limited. Many of the
norms are good and provide a sound basis for activities; however they do not cover all the
issues relevant for safe operation.

The norms prescribe the structure of the plant organization in great detail. The
organization is composed of a number of departments and the responsibilities are given in
detail. Staff are not accustomed to consider things that are not directly assigned to them by
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orders or norms. As a result there are areas that do not receive adequate attention from
anyone, for example not keeping fire doors closed in spite of the recommendation that has
been given in 1993 by an IAEA workshop on fire protection at the plant.

The format of the step-by-step operating procedures for normal operation does not take
full account of human factors. The procedures are not used consistently in daily operations.
Operators are required to take actin on the basis of their training and professional skills
during both normal and emergency operation.

The maintenance programme is based on carrying out a complete overhaul or
replacement of components at intervals fixed in the norms and equipment specifications. The
specified maintenance intervals are not generally changed on the basis of operating
experience.

The overriding concern is that the highly prescriptive approach, with many of the
practices dictated by rules prepared by organizations external to the plant, an autocratic style
of management and a tradition of punishing people who have made a mistake, has resulted in
a passive attitude because the questioning of requirements and practices is not encouraged. A
self-appraising critical culture would identify where there are gaps in standards, where
technical instructions do not cater adequately for abnormal situations, or where long accepted
practices could be improved.

There is an urgent need to break out of the straight-jacket of the requirements of the
norms. Senior managers should have more freedom of action. In turn they must be prepared
to abandon the present arrangement of retaining responsibility as high up in the organization
as possible and should devolve responsibilities as far down the organization as reasonable.
An opportunity for change is available as a quality assurance programme is introduced.

The reviewers of the individual areas have indicated a number of specific concerns and
improvements. They have provided proposals for improvement that are intended to stimulate
the management of Zaporozhe nuclear power plant to consider how best to improve
operational safety and to ensure that all levels live up to the demands of a strong safety
culture. Deliberately, the proposals are not prescriptive. Among these proposals are:

• Ways must be sought to reduce and eliminate the continuing loss of highly qualified
staff, to have clear criteria for deciding when it would be prudent to shutdown an
operating unit because of the lack of experienced staff. Government action is also
needed to reverse the attrition rate.

• The standard of electrical connections especially to safety related plants must be raised
so that the operability of safety related plants is assured in all environmental conditions.

• The length of operators' simulator retraining should be increased to ensure familiarity
with infrequently performed operations.

• Training and assessment of staff should be based on systematic job analysis; training
should contain a greater proportion of classroom teaching.
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• The planned training facilities for maintenance should be completed as soon as possible
and formal training courses developed.

• Operating procedures for normal and emergency conditions should be improved both in
structure and format to make them readily usable and management expectations for use
of procedures clearly established.

• A quality assurance (QA) programme, currently being developed, should be
implemented as soon as possible,. Managers and supervisors should be trained n the
principles of quality management and take an active part in the implementation of QA
programme.

• During the development of the QA arrangements, consideration should be given to
simplifying the organization.

• Better control is required for the transport, receipt and storage of spare parts.

The key to solving many of the issues lies in a strong safety culture, in every aspect of
safety. Some elements are in place. It is the self-critical attitude that refuses to accept second
best, that needs to be encouraged and allowed to develop in the organization. This
development can start only after the plant management recognizes its safety responsibility
and the need to set its performance standards in areas that are not adequately covered by
national norms. It is pleasing to see that training in safety culture begun with senior
managers who will in turn train their staff. Knowledge gained through training is not the only
prerequisite for a sound safety culture. Its successful introduction requires staff to be
committed to a new openness and a willingness at all levels to break away from long
cherished traditions.
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ULCHIN (REPUBLIC OF KOREA)

Scope of the mission

A full-scope OSART mission was conducted at Ulchin NFS, Republic of Korea, from 6
to 24 June 1994. The areas reviewed were: Management, organization and administration;
Training and qualifications; Operation; Maintenance; Technical support; Chemistry;
Radiation protection; Emergency planning and preparedness.

Brief plant description

Ulchin power station comprises two French designed 920 MW(e) (net) pressurized water
reactors. They were commissioned in 1988 and 1989 respectively.

Main conclusions of the June 1994 OSART mission

The overall mission results indicate that the plant is well maintained and safely operated.
The plant performs well as reflected by WANO performance indicators. The team identified a
number of commendable features in the programmes of the utility and the power plant e.g.:

• The strong co-ordination and performance of the corporate, plant and contractor team.

• Well focussed management objectives, policies and strategies supported by performance
indicators to promote improvement.

• A very good basic training programme for all new employees that is generally well
supplemented by appropriate plant specific training.

• Highly motivated and dedicated staff that exhibits good safety culture and contribute to
the good overall plant performance.

• Good preventive maintenance and surveillance programmes that contribute to the
existing good plant material conditions.

The team made a number of proposals for management's consideration to improve plant
activities. These proposals are primarily intended to stimulate the plant management and
staff to consider ways and means for enhancing existing programmes and to make good
performance more effective, and include:

• Although specific performance problems were not identified, the training, qualification
and license requirements for the shift supervisor position should be clearly defined.

• Improvements should be made in quality assurance programmes and strategies,
including the depth of audits and the assessment of programme and individual
effectiveness in areas important to safety (e.g. operations).

• The generally good training programme should be further strengthened in aspects such
as formalizing some training and qualification requirements for key positions, close
coordination with other plant sections, the increased use of learning objectives and
broader emergency response training.
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There are a number of aspects in the operations area that should be given additional
emphasis. These include aspects such as strengthening the shift supervisor position and
involvement in important meetings; the quality, availability and use of operations documents;
and the improved monitoring of mid-loop operations.

The team also reviewed safety culture as an integral part of the OSART missio and
considered that although there is a good safety culture at Ulchin, improvements are needed in
a number of areas.

There is a committment to nuclear safety at Ulchin as well as a willingness to make
improvements. The implementation of the OSART recommendations and suggestions will
contribute to management's intention to maintain and enhance safe operation of the plant.
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LEIBSTADT (SWITZERLAND)

Scope of the mission

A full-scope OSART mission was conducted at Leibstadt nuclear power station,
Switzerland, from 21 November to 9 December 1994. The areas reviewed were:
Management, organization and administration; Training and qualifications; Operation;
Maintenance; Technical support; Chemistry; Radiation protection; Emergency planning and
preparedness.

Brief plant description

Leibstadt NFS has one boiling water reactor unit (BWR) with power 990 Mw(e) (net) of
General Electric basic design with a number of changes to comply with Swiss regulations. It
was connected to the grid in 1984.

Main conclusions of the November/December 1994 OSART mission

The overall results of the review show that the Leibstadt management team is committed
to high levels of plant performance and the assurance of high levels of safety at the NFS. The
OSART team found many commendable areas of performance, for example:

• The staff are committed to high standards of quality and safety.

• The plant organization, documents and procedures clearly define responsibilities and
processes and provide an appropriate structure for effective control of plant activities.

• The strong team of plant operators exhibit an appropriate professional attitude to safety
and maintain tight control of operation and maintenance activities.

• The Swiss education system contributes strongly to the high levels of technical skills of
the staff.

• High priority placed on training can be seen in the competence of the staff, on-site
training facilities and the resources provided for external training.

• The achievement of high standards can be seen in the excellent material conditions and
cleanness of the plant and the achievement of low radiation dose levels.

In fulfillment of one of the principal objectives of the OSART programme, the team
made proposals for consideration by the management team of Leibstadt NFS. The proposals
are primarily intended to stimulate the plant management and staff to consider ways and
means to enhance existing programmes and how to make their good performance more
sustainable.

At the heart of the many findings was the need for management to reinforce their current
good performance by requiring a more questioning, self-critical approach to safety
performance at all levels of the organization. Measures that could assist in achieving this
goal include:



• More extensive training of staff to ensure that they understand management's
expectations for critical assessments within the plant.

• Performing more in-depth review of events and modifications to plant and procedures.

• More focussed review of each individual's contribution to nuclear safety as a specific
part of his or her periodic appraisal of performance.

A strong commitment to nuclear safety exists at Leibstadt. The management is
committed to the concept of safety culture and is searching for ways to turn the objective
principles into objective actions. They are supported in this activity by the Swiss government
which in August 1994 gathered all of the senior managers from NPSs in Switzerland for a
conference on safety culture.

Although all the activities summarized above are carried out in a professional manner
there are some opportunities to improve performance. These opportunities mostly concern
ways in which the safety culture at the plant could be improved.

The importance given to safety culture could be emphasized by making it an explicitly
mentioned part of the performance appraisal system. More of the goals concerning safety
culture should be stated in measurable terms, so that the progress towards excellent safety
culture could be evaluated. The ones are currently measurable should be completed.

There is a reliance on the staff to achieve quality results and this reliance is founded on
the high calibre of people at the plant. However, it would be prudent to do some self-
assessments to ensure that there is a sufficient defence in depth against degradation of
performance. At present this is not fully effective due in part, to the fact that the total quality
management programme is not yet fully implemented. In addition, the regulator could
contribute further to defence in depth by additional auditing outside of the outage period.

The plant's nuclear safety review committee meets infrequently or on as-required basis,
to review specific high level issues. Consideration should be given to holding meetings on a
regular and more frequent basis. The agenda should be expanded to review subjects which
might be precursors to more significant nuclear safety related events and to ensure that the
actions required to deal with the cumulative effect of these events is taken before a more
significant events occurs. The committee could also provide a more structured review of
plant activities that could affect nuclear safety.
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Part HI

GOOD PRACTICES IDENTIFIED DURING
OSART MISSIONS CONDUCTED IN 1993 AND 1994

A report generated from the OSMIR database

1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION

1.1. Corporate organization and management

Mochovce. WWER-440. Slovakia
The procedure that establishes the delegation of a responsibility to a specific person requires
that the person receiving the responsibility accepts it by signing the document. This is seen
as a very clear way of delegating responsibilities.

Gravelines 3/4. PWR950. France
Management contracts are a short term management tool detailing the annual commitment
from each tier of management to the next tier above and are used at each level of
management to get clear annual goals in the areas of plant performance safety, quality and
resources. The use of management contracts is an excellent way of increasing the awareness
of safety at all levels of the organization and provides the motivation to improve
performance in all areas.

Cattenom, PWR1360, France
A new corporate Quality Policy and an excellent new Quality Manual have been developed
and implemented. The Quality Policy includes seven major principles and 15 fundamental
rules and the Quality Manual addresses 33 relevant topics. Collectively, these principles,
rules and topics define the new approach to quality, and the areas that have been designated
for specific management attention. The intent of these documents is to improve performance
and quality. Direct changes as a result of this effort include commitment by the management
and staff members to the quality system, the conducting of risk analyzis before designated
work, different levels of quality for different tasks, depending on their impact on safety and a
motivation for error free performance. For example, in 1993 there was a reduction in the
number of incidents classed as 'significant' and the achievement of some objectives related
to the environment.

Cattenom, PWR1360. France
The strategic plan and management contracts address both national objectives (which
contribute to the achievement of Corporate Strategic Plan objectives), and site objectives,
specific to departments. This objectives are used with suitable indicators for each
management level. Thus, each plant unit department and section has a monthly control
tool/system. The unit control system is used to measure plant performance and clearly
indicate deviations, malfunctions or slow parameter drift over a period of time. The control
system is a decision aid tool used by the management team, covering all the objectives of the
Strategic Plan. Performance in the areas of nuclear safety, industrial safety, environment,
availability, management and cost control is assessed. As a part of the management contract
monitoring, each department defines its contribution to national indicators and commits itself
to results assessment indicators enabling progress in the various action plans to be assessed
and monitored. To reinforce staff commitment to the plant's main objectives and priorities,
the results for the five most significant indicators are individually notified monthly, to each
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employee. The results are also communicated to contractors working on the site, either on
the notice boards or through the internal video network. The objective is that all the Utility
and contractor employees should be fully aware of the plant's strong and weak points.

Hunterston B, AGR620, UK
The utility has introduced a company wide project called Target Outstanding Performance
(TOP). The main objective of this project is to increase communication through the different
levels and to create a forum where all personnel can identify and elaborate possible
improvements.

1.2. Plant organization and management

Gravelines 3/4, PWR950, France
The establishment of a unit outage safety group to oversee safety during the outage period is
commendable and contributes to a quality assured outage management system.

Cattenom, PWR1360, France
Performance indicators are developed and implemented at all levels of management. These
indicators are developed in the areas of nuclear safety, plant production, environment,
industrial safety, radiation protection, resources and management. They are implemented at
section level in the organization structure and with natural work teams of employees.
Performance indicators, established using the quantitative and qualitative objectives of the
unit strategic plan and included in management contracts, allow deviations to be detected and
analyzed. They are an effective means of achieving improvements in quality and safety.

Cattenom, PWR1360. France
The dissemination of safety culture in the plant is well structured from upper corporate
management down to lower tiers of the plant. The strong commitment to the implementation
of safety culture is clearly communicated in corporate policy. This policy has been
implemented using several mechanisms such as:

• Letter mailed to each staff member by the Site Director.
• Safety and quality team weekly bulletin, highlighting good practices and safety issues.
• Recruitment, using specialized screening techniques.
• Incorporation of nuclear safety doctrine in the Quality Assurance Manual.
• Incorporation of nuclear safety goals in management contracts at all levels.
• A one day training workshop set up in 1993 on Safety Quality attended by every staff

member.
• A safety culture questionnaire completed by all employees, followed by corrections and

discussions with management.

1.5. Industrial safety programme

Cattenom, PWR1360. France
The programme carried out to reduce the noise level experienced in the turbine building has
been susccessful. The noise level is less than 90 dB and is significantly lower than that in
many similar NPPs. The fact that industrial safety standards and human factors have been
taken into account is considered to be a good practice.
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Cattenom, PWR1360, France
Chemical transfer pumps, located in the basement of the demineralized water production
plant, for the supply of acid and caustic regenerants to the demineralizer resins, are screened
off from the general area by full height transparent plexiglass screens. This prevents
accidental splashing/contact with hazardous chemical spray in the event of a pump or
pressurized line leakage. The area within the plexiglass screen is also vented outside the
building to evacuate fumes. This greatly enhances the safety of personnel working in these
areas. Plant management commitment to implementation of measures such as this helps
create a safe working environment.

Hunterston B, AGR620, UK
The plant undergoes periodic external benchmarking audits following the International Safety
Rating System (ISRS). This practice is a good method for continuous improvement and
independent assessment.

Hunterston B. AGR620, UK
The plant has recently started a safety culture oriented reporting system, called the Deficiency
in Safety Culture programme (DISC). This system encourages personnel at all levels to
report conditins adverse to safety.

1.6. Document and records management

Hunterston B. AGR620, UK
The plant has introduced an electronic drawing library. This system permits easy access to
the latest version of drawings on different workstations.

2. TRAINING AND QUALIFICATION

2.1. Organization and functions

Mochovce, WWER-440. Slovakia
The technical competence requirements for permanent instructors are superior. As part of
the initial qualification process they must complete the training programme for control room
operators. Annually, thereafter, all instructors return to the plant for six weeks to maintain
current knowledge in their field of instruction.

Mochovce, WWER-440. Slovakia
A computerized training record system 'SCHOOL' is used effectively to track each
employee's training and qualification status, personal computers are available at each lead
worker's location, which provide such details as employee qualification status, training
deficiencies and retraining due dates. Lead workers can use the computer to verify worker
qualification for various job assignments and to prepare work plans incorporating scheduled
absences for training.

Gravelines 3/4. PWR-950, France
The 'shadow' training concept of assigning qualified employees as tutors of new trainees is
an innovative way to build training realism, employee confidence and further credibility into
the training/qualification process. Additionally, plant staff personnel are used as part time
instructors and training coordinators.
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Cattenom, PWR1360, France
Problems raised by a site which may have implications for training are sent to the corporate
training group and, if applicable, a training programme is developed and put on the National
Training Plan Guide. Thus, an issue raised by one site that may have an implication for
training is fed via the corporate level to all sites. This leads to a speedy implementation of
an improved training programme for all sites.

Zaporozhe, WWER-1000, Ukraine
Simulator instructors spend two months each year in control room jobs to maintain up to date
knowledge and qualification. Similar arrangements exist for other instructors.

2.2. Training facilities, equipment and material

Gravelines 3/4, PWR950, France
The 'mini-plant' simulator at the corporte training centre is an excellent tool for use by
operations personnel to learn the operating principles behind PWR operation and integrated
plant response.

Gravelines 3/4, PWR950, France
The use of functional simulators to the extent and frequency with which they are used at both
the plant and the corporate training centres have a positive impact on overall site training.
The steam generator tube rupture event simulator normally located at the plant is movable
from site to site for specialized use at each unit.

Cattenom, PWR1360, France
In the simulator training modules requiring simulation of operation in the field, the time
taken for the field operator to move from area to area is included in the training file. The
timings of the duties are presented as a matrix in a similar way that mileage tables for
distances between cities are presented. The times taken to perform the tasks are obtained by
actual observation at Paluel NPP and included in the instructor's session file. As a result of
this enhancement the training has added realism and effectiveness.

Zaporozhe,WWER1000, Ukraine
In addition to the full scope simulator there is now a mini simulator, developed on site,
providing training on normal operating and emergency situations. This comprises a control
desk and two TV screens with typical control room information, and includes 29 local
operating events.

2.3. Control room operators and shift supervisors
Guangdong, PWR980, China
One important element of safety culture is the instinctive questioning on the part of staff
when performing a task, instead of completing it in a mechanical way. The efforts to
promote such an approach by including in the specific training a series of questions that staff
should ask themselves, when operating systems, is a good start and should be pursued
further.

Guangdong, PWR980, China
The programme that provides selected operation technicians with the opportunity to acquire
a bachelor degree and then progress to the control room operator position is a good way to
fill these positions with staff well suited for the job combining both high academic
credentials and field experience.
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Guangdong. PWR980, China
The use of audio and video recordings during training on the full scope simulator is
particularly valuable in enhancing the performance fedback process by providing objective
evidence and thus, helping trainees to learn from their mistakes and the good performance of
others.

Cattenom, PWR1360, France
There are four two-week simulator training modules at Paluel. The objective-based
assessments for the simulator training both before and after the training are very thorough
and comprehensive. The assessment of the second module is delayed to allow a period of
personal improvement, and this considerably enhances trainee performance.

2.5. Maintenance personnel

Cattenom, PWR1360, France
Contractors staff requiring access to utility sites require an access passbook which contains
details of the individual, photograph, company, dose record and training record in the areas
of quality, safety, prevention of risk and ALARA. Using the access passbook in this way, the
utility is able to determine immediately if the contractor is qualified and hence the utility has
an improved level of confidence in the contractor's ability to perform work on the site.

Cattenom, PWR1360, France
The harmonization of the utility staff and contractor training in the areas of quality and
safety, risk prevention and ALARA ensures that contractors are trained to a common level,
gives greater confidence in the work carried out by contractors at the utility sites and results
in a better working relationship between the contractors and the plant staff.

2.9. Management and personnel

Gravelines 3/4, PWR950, France
By giving teaching skills training to section heads and foremen, greater credibility in
teaching the front line people is gained because management has better tools with which to
motivate and emphasize their expectations.

Gravelines 3/4. PWR950, France
The development of the new four day initial training programme for section heads and
foremen by the plant manager targeted at exactly the right level in the organization to effect
management change and improve the operating culture of better communications,
responsibility and safety awareness at the plant.

2.10. General employee training

Gravelines 3/4. PWR950, France
Face to face introduction to site rules with the head of the Industrial Safety and Radiation
Protection Section is a valuable tool to ensure all new employees know the importance of
their site safety and work responsibilities.

Gravelines 3/4. PWR950. France
There is a ten day risk prevention programme within the first six months of new hire date.
This is a good commitment to provide the expectations of site management.
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Cattenom, PWR1360, France
A three-month general employee shadow training period is provided in which employees use
a structured training pack to study and discuss all risks in different plant locations. This is
followed by a two-week risk prevention course for all staff. This programme makes the staff
very aware of plant nuclear and industrial safety issues and better prepares them for their
plant responsibilities.

3. OPERATIONS

3.1. Organization and functions

Mochovce, WWER-440. Slovakia
The tasks and activities for which each worker is qualified are listed in a document signed
jointly by the manager and the worker concerned. This practice ensures that workers are
properly qualified for their assignments.

Gravelines 3/4, PWR950. France
The corporate organization has developed a series of information documents (Practical
Guides) to complement the operating procedures. These Practical Guides contain practical
information about different aspects of operation of the plant, e.g. shift turnover, handling of
gaseous and liquid releases, temporary modifications. These guides are developed by
experienced professionals such as Shift Supervisors or Foremen in a user friendly style.
This self-teaching information helps the operators to understand in depth several crucial
aspects of the operation of the plant.

Krsko. PWR670, Slovenia
The Operations Superintendent requires engineers in the operations group to obtain a senior
reactor operator (SRO) licence and serve as shift foreman. This is an excellent way to
develop personnel with operations experience for supervisory and management positions.
This experience results in better performance because it provides understanding of integrated
plant performance. This has permitted staff vacancies throughout the nuclear plant to be
filled with personnel having operations experience.

Cattenom, PWR1360. France
The functioning of seven shift teams makes more operators available for training, and makes
additional resources available during outages. In particular, this permits adapting shift staff
numbers to the work load, improves the preparation of specific activities having an effect on
safety, such as tagging alignment operations, enables the operating staff to enhance
performance and increases the department efficiency by updating operations documents,
participation in important meetings, improving the interface with other departments, working
in close collaboration with operations engineering staff, developing and participating in
specific experience feedback activities, and facilitating the scheduling of team training. The
overall benefit of this initiative is an improvement in individual and team training, improved
operator coverage during busy periods such as outages as well as improved performance in a
number of other operator activities.

Cattenom, PWR1360. France
A Human Factor Department was created at corporate level several years ago. Its
responsibility was to analyze the human factors in incidents, in order to determine corrective
actions, such as: improvements in control room ergonomics, training actions (e.g. startup of
the primary pumps in special conditions), and modifications in the presentation of the
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procedures (e.g. emergency procedures presented in form of a flowchart). Although this
corporate department has sufficient resources, its study is limited to incidents with important
consequences having generic characteristics. Last year, only one of the 24 significant
incidents in the plant was studied by this group. To reduce the amount of incidents, it was
considered necessary to have a specialized human factors person on site. The main task of
the Site Human Factor Consultant is to study all incidents and near misses with human factor
root causes. This permits the implementation of corrective actions in short term (about 10
actions last year) and to monitor their effectiveness in the field. The consultant is known by
the operating personnel, given that he was a Safety Engineer and a simulator instructor. He
also completed special training course on human factors performed at corporate level. Some
examples of actions taken include:

Following a reactor trip, while at 106% of nominal power, the rate of load change was
modified, a local training programme on operation methods was developed and an
open discussion was held on ways to improve the shift turnover process.

Following drainage of the reactor pool below the set value, a clarification was made
of connections between relevant procedures and training was improved concerning
middle loop operations with the residual heat removal system in operation.

Following two cases of exceeding surveillance test intervals, a double control was
established that included a computerized system and a manual follow-up of test
planning methods. The implementation of these actions is monitored by the Site
Safety Technical Committee. During the last 15 months, no recurrence of similar
incidents was noticed and the employees proposed new and better solutions.

As a result of discussions with the consultant, the employees now think more deeply about
the potential safety consequences of the incidents, as a result of their discussions with the
consultant. The most immediate result, however, is the improvement in the transparency of
the incident reports thus leading to a significant emphasis on safety culture.

Zaporozhe. WWER-1000, Ukraine
Qualifications for the Unit Shift Supervisor (USS) include a requirement that the candidate
must have spent time working in the electrical, I&C, and turbine shops. This practice helps
to assure that the USS has a good overall understanding and appreciation of maintenance
aspects of his or her unit.

3.2. Operations facilities and operator aids

Gravelines 3/4, PWR950. France
Emergency operations procedures are suitably located and well identified near the control
board in a glass cabinet. The alarms in the control room indicates when the emergency
procedures should be used. This identification of procedures assists the operator during
emergencies and enhances the man-machine interface.

Gravelines 3/4. PWR950, France
A system is used to guide the operators in the acknowledgement of important alarms with
emergency alarms that indicate the procedure to be followed. Every alarm has an associated
flowchart which displays the required actions.
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Gravelines 3/4, PWR950, France
Equipment unavailability (relating to operational limits and conditions) is displayed on a
special visible board in the control room. This board is immediately updated after any
change, reflecting permanently the configuration of the safety related equipment.

Cattenom, PWR1360, France
A computer is used to analyse unavailabilities. It provides the basic data for nuclear safety
assessment by three independent and complementary groups:

Safety and Quality Team: Engineers prepare a weekly Nuclear safety Report that
provides staff of the various departments and site management, with general
comments concerning site nuclear safety level; indicators related to the management
of equipment unavailability; and a list of event reports that are issued or will be
issued.

Maintenance: A computerized file is used by technical management staff members to
develop statistical unavailability analyses, which are shown in graphic report.

Operations: Operations managers provide an overview of unit nuclear safety through
the weekly Operations Report. The elements developed in these reports are discussed
in the weekly department meeting.

These processes have resulted in improved co-operation between the Safety Quality Team,
Operations and Maintenance, and have reduced the incidence of unavailabilities.

3.3. Operating rules and procedures

Guangdong, PWR980, China
The plant has developed an excellent process to control equipment inoperability supported
by a flow chart to identify the required steps in this process. This flow chart is an important
tool for the control room personnel to follow the correct process and to identify the required
steps such as: definition of inoperability; check of redundant train inoperability; estimation
of durations shorter than the fallback time; requalification of the equipment; and restoration
to normal operation.

Krsko. PWR670. Slovenia
The Abnormal and Emergency Response procedures are maintained in colour coded binders
in the control room. The abnormal procedures have been grouped into nine functional areas,
and written in a two column format. This is a very effective means of providing the
procedural guidance to the operators.

3.4. Operating history

Mochovce, WWER-440, Slovakia
The Commission of Failure Analyses receives information on events from various sources
including WANO for external events and from shift supervisors, unit supervisors and or
masters (equipment owners) for internal events in the plant. These events are screened and
information put in the computer system for the events that are selected. Every three months
before fuel loading and every month after fuel loading the commission will discuss events,
investigate and issue recommendations to prevent recurrence. The commission is
responsible for checking the tasks for every section involved, and for controlling the
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implementation of corrective actions. The experience feedback to technical staff is done
every month during a shift training day by use of the computer network.

Leibstadt, BWR1050, Switzerland
Management emphasis on scram reduction has resulted in zero scrams for the last three years,
the last scram was due to operator error. The source of the improvement is a series of actions
promoted by management. These included:

• Attitude survey of all staff followed by seminars designed to improve human
performance and relationships by breaking down barriers between groups of staff,
building up teamwork and renewing a spirit of unity within the workforce;

• Installation of supervisory relays that monitor power to the scram solenoid pilot
valves;

• Studies of weak points of secondary plant systems;

• Change of trip logic to 2 out of 2 for main turbine trips and reactor feed pump trips;

• Establishment of load rejection following a turbine trip without a reactor scram. This
utilized the 110% bypass capability of the main steam system. The fast closure of the
turbine control valves initiates the event along with automatic selection of rod
insertion and with recirculation system flow run back that reduces power to
approximately 60%;

• Change of test philosophy for the off gas system from swapping trains every two
months to just testing the operability of the valves;

• Study of weak points of the off gas system. Changed the operation of the recombiner
to leave the heaters on until 30% power rather than turning;

• The heaters off when placing the recombiners in service;

• Changing off-gas trains at 30% power to ensure at least one train will function at a
higher power;

• As an aid in reducing human performance errors, every reactor protection system
surveillance cover sheet is red;

• All annunciator response instructions are reviewed by the licensed operators every 4-5
years and re-written as required;

• The weekend training programme with the picket engineer emphasizes human
performance;

• When the reactor protection system surveillance tests are in progress, all other testing
is prohibited.

A formal programme was not developed to track the scram frequency reduction but the
successful emphasis by management on scram reduction has been dramatic.
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3.5. Conduct of operations

Gravelines 3/4, PWR950, France
The field operators are provided with small pocket guides. These guides include useful data
and important items such as extracts from limits and conditions, plant walkdown tips, safety
devices, fire protection equipment, valve line ups, tag out information, etc. The purpose of
this pocket guide is to support the field operators during plant tours.

Cernavoda 1. PHWR700, Romania
Periodic recording of system operating data for performance analysis using the Field
Inspection Records Procedure is a good practice. It helps to determine equipment/system
degradation and to forestall the need of increased surveillance and the long term corrective
action.

Cernavoda 1. PHWR700, Romania
The Field Inspection Guide is a comprehensive, pocket size document to carry out routine
field checks in different plant areas. The use of Field Inspection Guide for routine field
checks is a good practice as it provides a ready reference that enhances the level of field
surveillance.

Guangdong, PWR980. China
To promote field operators and technicians to control room operators without university
degrees, provisions are made in the Operation Branch to encourage and support qualified
field operators to obtain university degrees after few years of operation. This support will
be accomplished by providing additional time off and the use of the regular training periods
for this purpose. This is an excellent way to prepare professional operators.

Cattenom, PWR1360. France
The computerized system used for the field operators to take reading is an effective tool to
record data, support field operator activity and trend data when analyzing equipment
performance and equipment failures (eg. running time of equipment for preventive
maintenance purposes). Each time an operator inputs a value for a value for a parameter that
has changed since the last reading, the computer asks the new value to be confirmed, and an
explanation for this change can be added by the operator. At the end of a round, when the
operator loads all of the collected information into the main computer, a report is issued
with the seven last readings of each parameter, and a list of all parameters that were out of
predetermined limits.

3.6. Work authorizations

Mochovce, WWER-440, Slovakia
The different work orders, mechanical interventions, manipulations important from a safety
point of view, electrical interventions and intervention in a radiation area, will be completed
on coloured sheets which describe the different risks. These include for example, work in
tanks or channels (grey sheet), work with risk of fire (red sheet), work in chemical circuits
(yellow sheet) and work in high building (blue sheet).

This practice will make it easy to determine the type of work involved, and in general, the
safety precautions required for the work.
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3.7. Accident management

Gravelines 3/4, PWR950, France
Credit should be given to the plant and the corporate organization for the comprehensive
application of the outcome of investigations of beyond design basis accidents into the
development of procedures to handle these accidents in the most effective manner. The
training of Operations personnel in those procedures in the classroom and on the full scope
simulator should also be highlighted.

Krsko, PWR670. Slovenia
The use of the engineering simulator to provide advanced knowledge and understanding to
shift engineers, shift supervisors and shift foremen is an excellent development tool. This
instruction provides a deeper understanding of plant operation under accident conditions and
prepares the staff for the unusual conditions that occur in the event of an accident.

Krsko, PWR670, Slovenia
The operations group has developed draft contingency procedures to provide alternative
methods to fill the condensate storage tanks and steam generators. This planning approach
will be helpful in the event of an extended period of time without power, and shows good
foresight on the part of operations management.

Cattenom. PWR1360. France
The Corporate Organization and the plant have developed a group of facilities to support
beyond design basis accident, which resulted from risk analyses and beyond design basis
accident investigations. Alternatives to diesel generators, safety injection pump,
containment spray pump, and makeup pump to the auxiliary feedwater tank are some of the
alternative equipments that are either on site or at an accessible nearby location. A procedure
lists all these alternate facilities, and gives the main purpose, specifications, related
surveillance and operating procedures, storage and installation locations. The equipment
pieces on site is well maintained. As a result, the plant is able to cope with some severe
accidents that were not considered in the original design.

4. MAINTENANCE

4.1. Organization and functions

Gravelines 3/4. PWR950. France
The Maintenance Committee that was established to assist communication between the two
maintenance groups is very useful to promote experience feedback, optimize maintenance
resources and to validate major technical solutions.

Cattenom. PWR1360. France
A programme has been established to incorporate quality and safety policies into a plant
specific structured methodology. The programme has been implemented on a pilot basis in
the area of I&C and for selected mechanical safety related equipment. The work to be done
in these areas is first analysed by the method of risk assessment using a checklist approach.
The list contains safety significant questions which have to be considered. If the questions
are determined to be applicable, special precautionary measures must be taken that are listed
on the evaluation sheet. The benefits from this process include the process of developing the
evaluation sheets, a careful consideration of the risks by the workers involved, the
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application of appropriate precautionary measures, a resulting reduction in errors, and
experience feedback of the programme benefits to other members of the NPP staff. For steam
generator safety relief valves, primary pumps and steam generator loop closures, the analyses
have been approved and applied, thus reducing the risk on equipment where common cause
failures are important. Other safety related equipment is scheduled and is being reviewed.

Hunterston B, AGR620, UK
The Maintenance Management Principles booklet has been developed recently in the
Engineering Department. The booklet was in draft form at the time of the review and was
receiving feedback from staff before issuing in final form. It addresses important elements of
safety culture. It includes a presentation on the Stop, Think, Act, Review (STAR)
methodology that is used to avoid human error. With supplementary materials which provide
good examples, this booklet creates a good tool to clearly outline to staff what is required of
them in the performance of their activities.

4.2. Maintenance facilities and equipment

Leibstadt, BWR1050, Switzerland
The plant is using a sophisticated calibration system for equipment such as digital
multimeters (DMM), field calibrators, and resistance bridges. The system consists of a
calibrator, a personal computer and a software programme. Besides the system's highly
accurate measuring standard, traceable to national standards, the main advantage of the
equipment is the comprehensive control of the calibration process by the computer software.
This helps to locate the instruments based on their recall interval, provides operator
instructions, controls calibration instruments, verifies and adjusts instruments under test,
records results, collects history for further analysis and to meet audit requirements, and
generates calibration certificates.

Leibstadt, BWR1050, Switzerland
A computer-controlled monitoring system is used to determine the condition of motor
operated valves by measuring such data as motor current, the status of limit and torque
switches, and stroking time from the motor control centre. Test data is compared with
reference measurements from bench testing to analyse current valve performance. This
technique minimizes maintenance costs, helps reduce radiation doses, and provides a high
degree of confidence that valves will function as required in the plant.

4.3. Maintenance programmes

Gravelines 3/4, PWR950, France
The predictive maintenance programme covers equipment important for safety and
availability and makes use of a portable data collector and fixed instrumentation. This
portable data collector enables maintenance staff to record equipment conditions on the spot
and to take countermeasures quickly, if required.

Cattenom, PWR1360. France
The use of maintenance performance indicators allows the plant to optimize the programmes
of preventive and predictive maintenance. The goal is to lower the percentage of proportion
of preventive maintenance, based on the results of predictive maintenance. Corrective
maintenance is also reduced for equipment where it can show that it will reach its end-of-life
without compromising safety. Confirmation of adequate functioning in most cases can be
assured by predictive maintenance. The collection of data for calculation of performance

86



indicators is well advanced at the plant and in some areas the data is used as a basis for
management decisions to reduce corrective maintenance, radioactive doses and costs. The
introduction of the predictive maintenance is to be followed by indicators in relation to
investments in predictive maintenance means (tools, software, personnel and training to
analyze this maintenance activity and to verify the efficiency of the process).

4.4. Procedures, records and histories

Guangdong, PWR980. China
The estimated job duration mentioned in a procedure is useful to evaluate the actual job
duration and helps to improve further maintenance scheduling.

Leibstadt BWR1050, Switzerland
In the plant, each welding job is performed in accordance with a written welding procedure
specification. This is an integrated document fulfilling the function of:

• a welding procedure specification with all the information necessary to perform the
welding (like filler metals, welding variables, heat treatment);

• a fabrication inspection plan defining the sequence of operations preceding and
following the welding (like bevelling and non-destructive examination-NDE) as well
as supervision and record requirements;

• defining the responsibility for performing each operation; a sketch defining the
geometry of each weldment.

Since 1990, every contractor-welder has to pass a plant test of his or her welding skills. In
addition to performance qualification required by the applicable codes and standards.

4.5. Conduct and control of maintenance work

Gravelines 3/4, PWR950, France
The Quality Safety Plan approach to maintenance based on risk analysis relating to human
factors provides effective independent quality control and contributes to plant nuclear and
personnel safety. This approach specifies the required conditions during the activity, the risk
foreseen, the monitoring points identified in the risk analysis and the necessary documents to
be compiled into the job file.

Gravelines 3/4. PWR950, France
Evaluation and comparison between the predicted and actual job times are an effective
means to improve future maintenance scheduling.

Guangdong. PWR980, China
The weekly maintenance schedule chart addresses major maintenance jobs and describes the
maintenance requirements, the section in charge and the work request number for each job.
This is considered as a good management tool to improve the efficiency of the work
assignment meeting.
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Krsko. PWR670. Slovenia
The content of the plant maintenance work backlog list which describes maintenance
requirements, responsible maintenance personnel and plant conditions required, makes it an
effective management system that is used to control maintenance activities in an efficient
and timely manner.

Krsko, PWR670, Slovenia
The new work control system is based on the system engineer total ownership and
responsibility for the work control for their system(s). The system engineers initiate the
work orders, evaluate the work packages and follow the work through to its completion.
They also use trending techiques to monitor and evaluate the performance of their systems.
The overall result is improved reliability of the equipment.

Krsko. PWR670, Slovenia
The level of detail given in the three day moving schedule and the seven day schedule which
address aspects such as maintenance requirements, responsible engineers, quality assurance
requirements, radiation protection requirements makes them good management tools to
manage maintenance activities in the plant and to improve the efficiency of the co-ordination
between departments.

5. TECHNICAL SUPPORT

5.1. Organization and functions

Krsko, PWR670, Slovenia
For many posts in the Technical Support Department staff are required to have a Senior
Reactor Operators License. This ensures an understanding of all aspects of the operating
plant and promotes improved communication and interfaces between the different
organization groups.

5.2. Surveillance programme

Gravelines 3/4. PWR950. France
The in-depth analysis performed by Nuclear Safety Department for the various outage states,
which is reflected in the Technical Operating Specifications; the plant implementation of this
policy which includes additional surveillance test requirements; and the role of the Safety
and Radioprotection Engineer are an improvement on the standard practices seen in most
NPPs.

Leibstadt, BWR1050, Switzerland
The analysis section (PA) of the project department has implemented an effective programme
of thermal cycle efficiency assessment. The method is based on a software model which can
be adapted to a variety of plants and a commercially available computer application. The
programme utilizes about 150 temperature, pressure and flow inputs, but analyses the
performance of more than 700 parameters. Use of a large number of inputs makes the system
relatively insensitive to inaccuracies of individual sensors and yields highly accurate results.
Actual thermal cycle efficiency is compared with expected performance for the existing
ambient conditions once per day and when significant changes in plant conditions occur.
Differences between expected and actual performance of greater than 2 MW(e) are
investigated. Differences of more than 3 MW(e) initiate corrective action, which may include



corrective maintenance, changes to operating conditions, or checks on instrumentation.
Comparison results are reported at each daily meeting and necessary actions are determined at
the time. This programme helps the staff maintain the highest possible thermal cycle
efficiency and also helps to minimize radiation doses by optimizing maintenance.

5.3. Operational experience feedback system

Cattenom, PWR1360, France
The decentralization of the Operational Experience Feedback (OEF) programme has been
performed by the utility in the last two years. Before this change, almost all analysis had
been done at the corporate level and a number of less important events were not analysed
adequately. Now all the events are screened by the on-site OEF programme, including
precursor events. The site analyses are performed on two levels. The first level is done by
shift personnel or other personnel that were present or involved in the event. It also contains
collected recorded data, OEF reporting sheets and suggested actions. The second level
includes root cause investigations. The staff have been adequately trained to be familiar with
various root cause analysis techniques. This new OEF organization has also been enhanced
by the site engineering structure and operating engineering sections of both groups by
establishing and performing a comprehensive and good OEF programme.

Cattenom. PWR1360. France
The distribution of the external events, corporate and worldwide, in the plant is carried out
according to a distribution list of interested and responsible managers for personnel to take
actions. In addition, a special publication is issued every two months to communicate
external event (mostly corporate) information to plant personnel. The publication has colour
illustrations and is well designed. The publication has become popular among the staff and is
contributing substantially to the safety awareness (culture) of the staff. In the future the
content will include also a selection of in-house events.

Zaporozhe. WWER-1000. Ukraine
The reporting of good practices within the similar power plants owner group is a good
performance. In particular the regular publication that informs all members about the
practices used in different plants to resolve the problems is an important contribution to
increase the operational safety and availability.

5.4. Plant modification system

Krsko. PWR670. Slovenia
The review of past plant modifications along with the 'walkdowns' of plant items to ensure
that drawings reflect current plant configuration is commendable and will provide local
management with increased confidence in the useability of plant procedures, in having an
accurate basis for future modifications and in overall plant safety.

Cattenom. PWR1360. France
At the site with four units and seven shifts for operating each unit, there are 28 operating
teams. All the unit and site systems are divided and assigned to these teams. The teams are
responsible for changing and managing the operating procedures and documents that are
affected by the modifications. Operating teams at the site are responsible also for controlling
the temporary and permanent modifications to operating documentation. The operating
teams ensure that all kinds of operating procedures and documentation, in the control rooms
and other operating locations are at all times updated and well controlled.
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5.5. Reactor engineering

Gravelines 3/4, PWR950, France
Sipping test analysis, which is carried out by the chemists when they suspect a problem with
fuel cladding integrity, is performed even though the associated action levels have not been
exceeded. This good practice should be encouraged and extended as much as possible.

6. RADIATION PROTECTION

6.1. Organization and functions

Cattenom, PWR1360, France
The ALARA programme carried out at the plant is comprehensive, activities are established
and approved annually by the Plant Deputy Director. Several steps are followed during the
application of the ALARA programme.

• Pictures are taken of the work areas to be assessed. Radiation points are identified
and dose rates measured at these points.

• Radiation distribution pictures are taken using a new technique, called 'Gamma-
teletopography'. This is a relative radiation measurement that is used to identify hot
spots and supplements information on the doses measured at the radiation points.

• Shielding is calculated and collective doses are estimated, based on this calculated
shielding.

• To reduce general dose to workers as part of the ALARA programme four filters of
25 microns are placed in the nuclear island vent and drain system (RPE) to retain
radioactive particules mainly cobalt-60. These filters are shielded with lead. This
shielding is remotely operated to permit the periodic change of the filters. Nineteen of
these filters have been changed in 18 months. This installation has resulted in a dose
reduction for operators, chemists and maintenance staff.

• The ALARA Committee has authority to implement radiation reduction measures.
The current objective for the utility is to achieve of 1.6 man Sv per unit in two years.
Most personnel receive ALARA training in addition to the required radiation
protection training in accordance with the Integrated Radiation Protection approach.

6.2. Radiation work control

Leibstadt, BWR105Q, Switzerland
Training mock-ups are used extensively for training workers to complete radiation work in an
efficient manner and to minimize radiation doses during repairs and modifications. Mock-ups
used at the plant include reactor recirculation pumps (RCPs) and flow control valves, jet
pumps, local power range monitor (LPRM) cables, control rod drives and in-service
inspection set ups. In one example, RCP shaft inspections were rehearsed several times to
ensure workers could perform their tasks reliably, safely and efficiently. The dose savings for
this job alone was estimated at 30%.
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Leibstadt BWR1050, Switzerland
The computer terminal at the boundary of the radiation controlled area (RCA) is connected,
through the plant network, to many plant databases. Data available on-line includes
dosimetry, radiation work permits, work schedules, lists of spare parts, radiological and
chemical data, location of components and dimensions of piping. RP technicians use this
terminal to enter survey results into the database, and dose rates and contamination levels are
available at similar terminals throughout the plant shortly after surveys have been completed.
It also helps to minimize the number of RCA entries and exits and the flow of material such
as survey forms and checklists over the RCA-boundary.

6.3. Internal radiation exposure

Gravelines 3/4, PWR950, France
Special ventilation equipment has been developed and is used during outages to decrease the
number of airlocks and in doing so reduces the service time. A 'ventilation hood',
arrangement is put on the reactor vessel and the water level is lowered to just beneath the
steam pipes. The controlled ventilation system is used to create a slight pressure reduction
and enables a reduction in airborne activity to be achieved during maintenance activities on
the primary system.

Guangdong, PWR980, China
The chromosome aberration analysis for all workers of category A is a unique practice. It
provides a means for reliability evaluating personal dose after accidents.

6.4. Radiation protection instrumentation, equipment and facilities

Zaporozhe, WWER1000. Ukraine
The large coverage of the radiation monitoring system inside and outside the plant site is
above international standards. This especially applies to the fact that, at 'strategic' places,
several detectors with different ranges are installed; this is highly commendable. In this way
normal and post-accident radiation levels are available at once.

6.6. Radioactive waste storage and discharges

Cernavoda 1. PHWR700. Romania
The operational environmental monitoring programme and the effluent monitoring
programme use the same concept, methodology and environmental model. The Derived
Emission Level concept is used to establish the emission limits and targets and to specify
the parameters of the emission and environmental monitoring system. The weight and
importance of the exposures are analyzed and the monitoring points and parameters are
selected accordingly. The efforts are focused on the most important pathways. The tritium
pathways are taken into account, and extensive use of TLDs is planned for the external dose
determination.

Cattenom, PWR1360, France
Considerable efforts have been made to reduce the volume of solid technological waste.
Extensive dissemination of information to workers is implemented concerning: minimizing
entrance of packaging materials into the controlled area (paper, cardboard, boxes); no
superfluous equipment or tools; and preventing contamination of reusable packaging. In
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addition training of the work supervisors on these techniques has been implemented. The
first classification for the waste is made on site by the work supervisor according to the dose
rate and type of waste. As a result of this training, a large reduction in waste has been
achieved.

6.7. Radiation protection support during emergencies

Mochovce, WWER-440. Slovakia
The plant has analysed severe accident scenarios. The results are being used to design and
install post-accident monitoring facilities such as high dose rate meters. This will avoid
having to perform these activities on a rush basis at a later date.

Gravelines 3/4, PWR950. France
The software for assessment of the impact of releases during an accident appears to be
exemplary. The fact that it is commonly used within the corporate organization contributes
towards reducing the risk of confusion among the different parties involved in an emergency
assessment. The section has access to manual calculations as well as computer programmes
in order to make these assessments. The data used in the assessment include metereological,
on-line monitoring and data calculated on a source term basis. Two vehicles with monitoring
equipment are used to survey the site and the surroundings.

7. CHEMISTRY

7.1. Organization and functions

Gravelines 3/4, PWR950, France
The nomination of a liaison engineer from the corporate organization to assist the plant
chemist in all chemical problems upon request is a good practice.

Cernavoda 1, PHWR700, Romania
A group has been formed with the Chemistry Department to provide technical support for the
Chemistry Department and to interface with other groups in the construction and
commissioning activities. This group is heavily involved in the design and installation of the
systems and associated chemistry monitoring and sampling systems. Good ownership is
displayed by each member of the group. Good communication with other groups was also
observed. The knowledge gained by this group will be instrumental in the development of a
strong chemistry programme at the plant.

7.2. Chemistry control in plant systems

Gravelines 3/4. PWR950. France
After exhaustion the resins of the steam generator blow down purification system are not
regenerated which avoids ingress of regeneration chemicals.
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Gravelines 3/4. PWR950, France
Purification during shutdown before a refueling; the use of a larger volume of ion exchange
resins (mixed bed) at the end of the cycle allows for better purification of the primary circuit.

Gravelines 3/4. PWR950, France
Chemistry can have an influence on dose rates of plant equipment. The use of chemical
holding points ensures that outages are carried out under optimum chemical conditions.

Gravelines 3/4. PWR950, France
The use of a mobile purification system for startups avoids delays by the chemistry group
during startups.

Cattenom. PWR1360. France
The establishment of an Effluent Release Team, and the dedication of a Chemistry
Technician to this team for the duration of the outage, has provided a significant contribution
to reducing radioactive liquid effluent discharges at the plant. This team studies the outage
schedule, identifies the activities likely to produce liquid effluents (and probable volumes and
composition based on previous outage feedback), and plans the availability of equipment
and routine to minimize cross-contamination and hence minimize waste treatment and
effluent release requirements.

Cattenom. PWR1360. France
Careful management of liquid effluent has enabled the plant to obtain a reduction in the
volumes of liquid effluent treated. This has been achieved by monitoring and segregation of
effluents at the source and diverting them to appropriate treatment streams. Training of
personnel to perform functions and operations in a manner which minimizes effluent
production has also made a significant contribution. These efforts have allowed the power
plant to not only reduce liquid effluent volumes treated, but to reduce the levels of liquid
effluent radioactivity released to less than 0.5% of the authorized annual discharge limits
(excluding tritium).

7.3. Chemical surveillance programme

Leibstadt. BWR1050. Switzerland
A good system for calibration of analysis instruments has been used for several years. A
record sheet, filled in during each instrument calibration, contains the results from
calibrations during the present year and average values and standard deviations from the
previous year. The system helps ensure that standard solutions, sample preparation and
instruments meet appropriate standards and provides the chemist with valuable information
when adjustments are required.

7.4. Chemistry operational history

Cernavoda 1. PHWR700, Romania
A data base has been developed that encompasses system materials, system descriptions,
system components and their material makeup as well as relevant historical information
related to system chemistry or materials of construction. Although, relatively new, the
system has already been valuable in current activities related to the feeders and piping
preservation. The availability of information regarding system materials and relevant history
can greatly reduce the time required to develop system analysis methods, determine
appropriate treatment systems, prepare hydrostatic test solutions, or evaluate inspection

93



results. Each of these activities require a great deal of time. Thus, this data base should be a
good cost saving measure for the station.

8. EMERGENCY PLANNING AND PREPAREDNESS

8.1. Emergency plans

Cattenom, PWR1360. France
The alert system to be applied when implementing the Internal Emergency Plan allows
contact with all personnel having emergency duties by redundant means. The
acknowledgement system available to the alerting system allows the confirmation that the
persons have been reached by the alert and a documentation system is available to identify
the persons. By this means it is possible to perform personnel management and planning in
case of emergency for replacement or relief of personnel. The acknowledgement system is
judged to be a good method to support the personnel management of emergency response
personnel in the event of an emergency because it allows calls people from their homes and
shortens the effort for calling in personnel.

Cattenom, PWR1360, France
For the personnel working on-call, the utility has worked out a special list to inform them
about the scheduling of their duties. This list not only gives the schedule for on-call services
for technical support and for the position in the event of implementation of the Internal
Emergency Plan (PUI) for the next week, but also gives lists of the persons assigned to a
special posts in PUI. It gives the individual telephone numbers of the personnel to be
contacted in the event of an alarm. The compilation of the actual data necessary to identify
persons in charge of special duties, including updated information to alert personnel
individually, in one document distributed to all personnel on call, is considered a good
practice. This document eases the identification of specialized personnel and the alerting of
these personnel in case of a need of a replacement.

8.3. Emergency procedures

Cattenom, PWR1360. France
Procedures have been prepared on a symptom (state) based approach to guide the personnel
in the control room in coping with the status of the nuclear system, to perform actions to
bring the system into a safe state and to take countermeasures in the event of an emergency.
The procedures are very detailed and give excellent guidance to the personnel. The
procedures are designed to be implemented by the personnel in the control room in co-
operation with the personnel in charge. Mutual checks and points of alignment of actions for
the personnel are implemented and reconsideration of the actions is taken care of by checks of
the results. The sets of procedures are stored in the control room and the respective set of
procedures provided for each person in charge is sealed to assure the completeness of the set
when it has to be implemented. The evaluation of the procedures and the special way of
assuring completeness of the procedures assures effective action to mitigate the accident and
to bring the plant into a safe condition.
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8.4. Emergency response facilities

Cattenom, PWR1360, France
The unit operates a fall back station in the small village of Entrange about five km from the
plant in an area which is not normally down wind. This station is designed to measure and
decontaminate personnel evacuated from the site in situations when detection of
contamination and decontamination could not be performed on site due to high background
radiation. The fallback station is equipped with a screening monitor which allows the
automatic detection of the contamination of a person in a cycle of about ten seconds.
Handheld monitors allow the analysis of the contamination in detail, if necessary, and
equipment is provided to check the contamination of the screening monitor. Facilities are
available for decontamination and clean replacement clothing is provided. A bus shuttle is
planned to bring persons to the centre. The centre can cope with a large number of persons in
an acceptable time. Water used for decontamination is collected and brought back to the plant
for further processing.

Cattenom, PWR1360, France
To cover the need for external communication in case of an earthquake destroying all
communication lines off-site, the plant has an emergency communication system based on the
INMARSAT satellite which can be connected to telephones or telex. This system is portable
and quick and easy to install on the top of a building protected against earthquake and
provided with a secure power supply, e.g. the safety building. The INMARSAT system can
utilize several satellites and optimize the relay station necessary. It can contact the France
Telecom net via any external relay station available by the satellites, the availability of a
satellite communication system is considered to be a good practice.

8.5. Emergency equipment and resources

Gravelines 3/4, PWR950, France
The mobile whole body monitoring equipment of central service for protection against
ionizing radiation is good, since it allows large scale monitoring of the population and also
gives considerable reassurance to members of the public. The airborne and robotic
surveillance capabilities from external organizations are well thought out.

Cattenom, PWR136Q, France
To allow taking samples off-site and on-site in various locations the cars used to take
samples are equipped with remotely operated autonomous measuring stations. These stations
are operated on battery supply and are controlled by a micro processor which is programmed
by the computer in the cars. The measuring station is able to measure the dose rate, to take
samples of the rain water and to take air samples on filters. It is possible to activate two
different sampling periods for all sampling techniques and the time schedule of sampling can
be preset by the programming computer. It is possible to trigger the second sampling period
by a certain dose rate to assure that representative data are taken for the passage of the cloud.
The data taken on dose rate measurement are read out by the computer in the car, and the
samples taken can be analyzed in the car with the spectrometer available. The availability of
autonomous sample systems supports taking data in locations considered important and
allows evaluation of the time dependence of the activity passing the autonomous sample
systems. This gives a good basis to evaluate the off-site consequences without exposing
personnel except during the placement of the autonomous measuring stations and retrieving
the data.
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Hunterston B. AGR620, UK
The utility is proceeding with plans to use airborne gamma spectrometry as a rapid and
reliable resource for off-site surveying in an emergency. Background measurements have
already been performed and work is ongoing to correlate dose rate readings taken by the plant
portable equipment on the ground in order to demonstrate the feasibility of this method. The
equipment, a large sodium iodide detector and associated computer, will be maintained on
standby by the country's universities Research and Reactor Centre and ready to install in any
helicopter available. The software produces a map of the area surveyed with coloured
isodoserate areas and numerical information about ground contamination levels for a range of
the relevant nuclides present. The primary advantages of this technique are the speed and
complete coverage of the survey, and the ability to compare the results with the pre-event
background survey.

8.7. Liaison with public and media

Gravelines 3/4, PWR950. France
The Ministry of Industry and Environment and the Mayor of the nearest town made an
excellent public campaign two years ago to warn the public of potential hazards of several
high risk industries in the area and to promote preventive behaviour. The plant actively
participated in this campaign.

9. COMMISSIONING

9.1. Organization and management of commissioning

Mochovce, WWER-440, Slovakia
A clear commitment and willingness in the plant commissioning group to quality and new
approaches in commissioning techniques was observed, for example application of the new
quality programme in developing documentation to compensate for procedural weaknesses.

Mochovce, WWER-440, Slovakia
The integration of the operation personnel from the early stages in the commissiong
programme by regulation to ensure the preparation of the operating personnel throughout this
complex phase is considered a good practice.

9.3. Training in commissioning

Cernavoda 1. PHWR700. Romania
Commissioning superintendants or supervisors provide formal classroom courses, eg.
'commissioning process' to system engineers to train them specifically for commissioning.

9.4. Preparation and approval of test procedures

Mochovce, WWER-440, Slovakia
An excellent computerized tracking system exists to control the commissioning procedures
through the external review organizations and final approval by the committee for procedures
approval. The system indicates revision and approval dates at every stage.
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9.5. Interface with construction

Cernavoda 1, PHWR700. Romania
For each turnover a list of deficiencies is established and computerized. This list is
subsequently reviewed every two weeks. This process allows Commissioning and
Construction to follow-up easily the deficiencies of a system.

9.10. Interface with engineering

Mochovce, WWER440. Slovakia
The field and design changes originated during the construction and commissioning phases
are managed on site with representatives from all organizations concerned. If the change is
complicated, support engineers are requested from the designer and from the main
contractor. This is considered a good practice.

9.13. Work control and equipment isolation during commisssioning

Cernavoda 1, PHWR70CX Romania
The two day course to provide training on the work permit system to people involved in
construction and commissioning should improve the reliability and the safety of the system.
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Part IV

OSART MISSION RESULTS DATABASE (OSMIR)

DESCRIPTION OF THE DATABASE

OSART mission results have been incorporated in a database OSMIR (per OSART
Mission Results). This database covers all missions since January 1991 and is currently
operable. It is updated as the report of each mission is published and will eventually be
maintained with results of the most recent five years' missions. The results of OSART
follow-up visits are also included.

The information incorporated in OSMIR is the same as the results contained in the
OSART mission reports, except for minor editing to identify abbreviations, replace specific
by universal terms (when possible) depersonalize the information avoiding references to the
NPPs, utilities, etc.

To date, the results of twenty-seven OSART missions and twelve OSART follow-up
visits have been incorporated covering the four years 1991 to 1994. The information is filed
according to:

• Mission identification (plant information, name, country, reactor type and size; dates
of mission; type of mission; etc).

• Mission results (currently comprising 1506 recommendations, 963 suggestions and
257 good practices) each of which is categorized by review area (15), topic (-160);
together with a basis statement for each recommendation and suggestion.

• Follow-up visit results giving information on remedial actions planned/carried out by
NPPs and IAEA experts' comments and judgements of progress for all
recommendations and suggestions covered by follow-up visits.

Examples of the type of searches that can be made of the database range from global
searches, for example all findings related to a review area, e.g. training and qualification, to
more specific searches, for example looking for recommendations of generic significance for
a given topic at PWR plants that have been assessed during a follow-up visit as having been
satisfactorily responded to.

The database is now available to NPPs, utilities, regulators and associated research
institutes on two floppy disks in compressed (.zip) format together with decompression
software. Alternatively, hard copy print-outs of results of requested searches can be
provided. The database has been compiled using MS Access 2.0 and is currently 3.7 Mbytes
in size with over 2,700 records. A technical description of the OSMIR database is available
to assit users and would be included with each diskette copy of the database. Access tables
can be exported to other databases, e.g. Paradox 3.X/4.X, FoxPro 2.0/2.5/2.6 and Dbase
III/IV.
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The results are classified according to :

Search key Result

R Recommendations
S Suggestions
G Good Practices

Results are contained in Review Areas and Topics following the criteria of the
"OSART Guidelines" (IAEA-TECDOC-744), which permit the retrieval of selected results
through pre-defined criteria. A result is therefore identified by the following keys, e.g.
(Guangdong NPP, Fire Protection Programme):

Mission No. 69
Review Area 3 (Operations)
Topic 8 (Fire Protection Programme)
Type of result (R, S, G)

OSMIR is composed of several tables, (see attachment B), the most important
concerning search keys is "MISSIONS". This table contains all technical and administrative
references described below:

Technical Administrative

Plant (name) Mission No.
Reactor type/size Country
Plant status Mission dates/year
Mission type Report reference
Commercial operation Report status

OSMIR contains all the results in memo fields. Each recommendation and suggestion
is logged in two memo fields named Issue and Result. The Issue explains what the problem
is while the Result recommends or suggests a specific action to solve the problem.
Consequently to understand the concern in depth, both issues and results should be retrieved
together. In some instances issues are not provided.

OSART follow-up visit results are also included in OSMIR, although for various
reasons not all OSART missions have follow-up visits.

Part IV presents the OSMIR database printout of good practices and selected good
performances by areas identified by OSART missions during 1993 and 1994. It is an
example of the database and can be used by the power plants. For detailed information it is
suggested to contact the power plants where good practices and performances have been
noted.
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LIST OF KEY TOPICS

1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION
1. Corporate organization and management
2. Plant organization and management
3. Quality assurance programme
4. Regulatory and other statutory requirements
5. Industrial safety programme
6. Document and records management
7. Site access control (optional)

2. TRAINING AND QUALIFICATION
1. Organization and functions
2. Training facilities, equipment and material
3. Control room operators and shift supervisors
4. Field operators
5. Maintenance personnel
6. Technical support personnel
7. Radiation protection personnel
8. Chemistry personnel
9. Management and personnel
10. General employee training

3. OPERATIONS
1. Organization and functions
2. Operations facilities and operator aids
3. Operating rules and procedures
4. Operating history
5. Conduct of operations
6. Work authorizations
7. Accident management
8. Fire protection programme.

4. MAINTENANCE
1. Organization and functions
2. Maintenance facilities and equipment
3. Maintenance programmes
4. Procedures, records and histories
5. Conduct and control of maintenance work
6. Material conditions
7. In-service inspection
8. Stores and warehouses
9. Outage management

5. TECHNICAL SUPPORT
1. Organization and functions
2. Surveillance programme
3. Operational experience feedback system
4. Plant modification system
5. Reactor engineering
6. Fuel handling
7. Safety related computer applications
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6. RADIATION PROTECTION
1. Organization and functions
2. Radiation work control
3. Internal radiation exposure
4. Radiation protection instrumentation, equipment and facilities
5. Personnel dosimetry
6. Radioactive waste storage and discharges
7. Radiation protection support during emergencies

7. CHEMISTRY
1. Organization and functions
2. Chemistry control in plant systems
3. Chemical surveillance programme
4. Chemistry operational history
5. Laboratories, equipment and instruments
6. Quality control of operational chemicals
7. Radiochemical measurements

8. EMERGENCY PLANNING AND PREPAREDNESS
1. Emergency organization and functions
2. Emergency plans
3. Emergency procedures
4. Emergency response facilities
5. Emergency equipment and resources
6. Training, drills and exercises
7. Liaison with public and media

9. COMMISSIONING
1. Organization and management of commissioning
2. Commissioning programme
3. Training in commissioning
4. Preparation and approval of test procedures
5. Control of test and measuring equipment
6. Conduct of tests and approval of test results
7. Maintenance during commissioning
8. Interface with operations
9. Interface with construction
10. Interface with engineering (designer)
11. Initial fuel loading
12. Plant handover
13. Work control and equipment isolation during commissioning
14. Control of temporary modifications

10. PROJECT MANAGEMENT
1. Corporate organization and management
2. Construction and operating organization - site responsibilities
3. Organization of main contractors
4. Organization of the regulatory body's responsibilities
5. Project objectives, planning, scheduling and monitoring
6. Methodology for maintaining consistency in project results
7. Design and construction engineering
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8. Procurement: criteria and control
9. Control of changes
10. Industrial safety programme
11. Fire protection programme

11. CIVIL ENGINEERING AND CONSTRUCTION
1. Civil contractor organization
2. Quality control
3. Planning
4. Document control
5. Procurement and material control
6. Civil construction and installation
7. Material testing laboratory

12. MECHANICAL EQUIPMENT INSTALLATION
1. Mechanical contractor organization
2. Quality control
3. Planning
4. Document control
5. Procurement and material control
6. Mechanical construction and installation
7. Testing and preparation for turnover

13. ELECTRICAL AND I&C EQUIPMENT INSTALLATION
1. Electrical and I&C contractor organization
2. Quality control
3. Planning
4. Documents control
5. Procurement and material control
6. Construction and installation
7. Testing and preparation for turnover

14. QUALITY ASSURANCE IN CONSTRUCTION AND COMMISSIONING
1. Corporate QA programme
2. QA programmes of the NPP project Organization
3. QA programmes of contractors
4. QA during commissioning and startup
5. QA programme for the operational phase
6. Document control
7. Non-conformance control and corrective actions
8. Records
9. Audits
10. Procurement control

15. PREPARATIONS FOR STARTUP AND OPERATION
1. Management, organization and administration
2. Training and qualification
3. Operations
4. Maintenance
5. Technical support
6. Radiation protection
7. Chemistry
8. Emergency planning and preparedness
9. Commissioning
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ACCESS - FILE STRUCTURE

DATABASES

1. MISSIONS (MISSIONS)

1. Mission No.
2. Mission Type

3. Country
4. Plant
5. Reactor Type/Size
6. Plant Status

7. Commercial Operation (year)
8. Plant Standards

9. Dates

10. Year
11. Report Reference
12. Report Status

13. Report Status date
14. Team Leader(Name)
IS.IAEAStaff (N°of)
16. External Exp (No.)
17. Scient.Visit(No.)

MISSION_No LI Num
MISS_TYPE L8 Text

O: Operational
P: Pre- Operational
T:Technical Exchange Visits
S:Safety Review Missions

Integer
1

COUNTRY
PLANT
R_TYP_SIZE
PLANT_STAT L9

C: Construed on
KrCommissioning
O: Operation

COMME_OPER
PLANT_STAN

N: Normal
UiUpgrading Process

DATES

Text
Text
Text
Text

Date/Time
Text

15
20
15
1

Medium Date
1

Date/time Medium Date

Integer
22
1

YEAR Num
REP_REF Text
REP_STATUS Text

A:Being written
C:Sent out for comments
R:Finalized and Sent out (restricted for 90 days)
D: Derestricted

STAT_DATE Date/Time Medium Date
TEAMJLEAD Text 15
IAEA_STAFF Num Integer
EXT_EXPERT Num Integer
SCI_VISITR Num Integer

2. FOLLOW-UP VISITS (FUP_VIST)

1. Follow-up Vis. (No.)
2. Mission No.
3. Dates
4. Year
5. Report Reference

FUP_VIS_NO
MISSION_NO.
DATES
YEAR
REP REF

L2
LI

Num
Num
Text
Num
Text

Integer
Integer
20
Integer
22
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6. Report Status
7. Status Date
8. Team Leader (Name)
9. IAEA Staff (N°of)
10. External Exp (No.)
ll.Scient. Visit (No.)

REP_STATUS
STATJDATE
TEAM_LEAD
IAEA_STAFF
EXT_EXPERT
SCI VISITR

Text
Date
Text
Num
Num
Num

3. MISSION RESULTS (MISSREST)

1. Mission No.
2. Review Area
3. Topic Reference
4. Ref. to Topic (in report)
5. Key for Selection
6. Result type

7. Issue
8. Result

MISSION_NO
REV_AREA
TOPIC_REF
REFJTOPIC
SELECKEY
RES_TYPE

R: Recommendation
S: Suggestion
G: Good Practice

ISSUE
RESULT

4. FOLLOW-UP VISIT RESULTS (FOUPREST)

1. Mission No.
2. Follow-up Visit No.
3. Ref. to Topic (in report)
4. Follow-up Visit Result

Status

MISSION NO
FUP_VIS_NO
REF_TOPIC
FUP STATUS

LI
L2
L5
L7

Memo
Memo

Num
Num
Text
Text

5. Plant Response
6. IAEA Comments

5. REVIEW AREA (REVIEWAR)

1. Review Area
2. Review Area Description

6. TOPIC (TOPIC)

1. Topic Reference
2. Topic Description
3. Review Area

1 :Issue resolved
2:Satisfactory progress to date
3:Little or no progress
4: Withdrawn

PLANT_RESP Memo
IAEA COMME Memo

REV_AREA
RA DESCRIP

L3 Text
Text

7. RESULT TYPE (RESULTTY)

1. Result Type
2. Result Description

RESJTYPE
RES DESCR

8. FOLLOW-UP VISIT RESULT STATUS (FURESTAT)

1. Follow-up Visit Status
2. Status Description

FUP_STATUS
FU ST DESC

L6 Text
Text

L7 Text
Text

1
8

15
Integer
Integer
Integer

LI
L3
L4
L5

L6

Num
Text
Num
Text
Text
Text

Byte
3

Byte
11
1
1

Integer
Integer
11
1

3
50

TOPIC_REF
TOP_DESCRI
REV_AREA

L4

L3

Num
Text
Text

single
80
3

1
20

1
30
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9. MISSION TYPE (MISSTYPE)

1. Mission Type MISSJTYPE L8 Text 1
2. Mission Type Description MI_TYP_DESC Text 30

10. PLANT STATUS (PLANSTAT)

1. Plant Status PLANT_STAT L9 Text 1
2. Plant Status Description PLA_STA_DES Text 15
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TABLE 1. LIST OF FOLLOW-UP VISITS DURING 1993 AND 1994

VISIT
NO.

19

20

21

22

23

24

25

26

27

28

29

30

COUNTRY

S.AFRICA

BULGARIA'"

RUSSIA

JAPAN

GERMANY

U.S.A.

U.K.

RUSSIA

BULGARIA'"

ROMANIA

SLOVENIA

FRANCE

PLANT

KOEBERG

KOZLODUY 1-4

NOVOVORONEZH 3-4

FUKUSHIMA DAIN1 3-4

GRAFENRHEINFELD

GRAND GULF

SIZEWELL 'B'

KOLA 1-2

KOZLODUY 1-4

CERNAVODA

KR§KO

GRAVELINES

TYPE OF
MISSION

0

O

0

S

O

O

p
S

S

p
O

0

DATE OF
FOLLOW-UP

29 MAR -2 APR 1993

26-30 APRIL 1993

28JUN-2JULY 1993

25-29 OCTOBER 1993

8-12 NOVEMBER 1993

14- 18 FEBRUARY 1994

14-18 FEBRUARY 1994

6-10 JUNE 1994

11-15 JULY 1994

5-9 SEPTEMBER 1994

24-28 OCTOBER 1994

7- 10 NOVEMBER 1994

DATE OF
CORRESPONDING
OSART

4-22 NOVEMBER 1991

3-21 JUNE 1991

12-31 AUGUST 1991

23 MAR - 10 APR 1992

25NOV- 13 DEC 1991

3-21 AUGUST 1992

26OCT- 13NOV 1992

9-27 SEPTEMBER 1991

3-21 JUNE 1991

26 APR - 14 MAY 1993

5-23 JULY 1993

15 MAR -2 APR 1993

REPORT
REF.

NENS/OSART/93/56/F

WWER-RD-049

WWER-RD-050

NENS/OSART/93/60F

NENS/OSART/92/55/F

NENS/OSART/92/62/F

NENS/OSART/94/63/F

WWER SC-026

WWER-RD-049

NENS/OSART/94/67/F

NENS/OSART/94/69/F

NENS/OSART/94/66/F

REPORT STATUS'2'

DERESTRICTED

DERESTRICTED

RESTRICTED

DERESTRICTED

DERESTRICTED

DERESTRICTED

DERESTRICTED

RESTRICTED

DERESTRICTED

RESTRICTED

DERESTRICTED

DERESTRICTED

'" In Kozloduy two follow-up visists were conducted and are both reported on together
(3> Status in October 1995

O = OSART
P = Pre-OSART
S = Safety Review Mission
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TABLE 2. LIST OF OSART MISSIONS DURING 1993 AND 1994

VISIT
NO

66

67

68

69

70

71

72

73

74

75

76

77

TYPE OF
MISSION

P

0

P

P

S

O

S

O

0

S

o
o

COUNTRY

SLOVAKIA

FRANCE

ROMANIA

CHINA

RUSSIA

SLOVENIA

UKRAINE

FRANCE

U K

UKRAINE

KOREA, REP

SWITZERLAND

PLANT

MOCHOVCE

GRAVELINES'"

CERNAVODA"1

GUANGDONG

SMOLENSK

KR5KO'"

CHERNOBYL

CATTENOM

HUNTERSTON

ZAPOROZHE

ULCHIN

LEIBSTADT

DATE OF
MISSION

11-29 JANUARY 1993

15 M A R - 2 APR 1993

26 APR- 14 MAY 1993

1 7 M A Y - 4 J U N 1993

7-18 JUNE 1993

5-23 JULY 1993

7- 18 MARCH 1994

14-31 MARCH 1994

11-29 APRIL 1994

9-27 MAY 1994

6-24 JUNE 1994

21 N O V - 9 D E C 1994

REPORT
REF

NENS/OSART/93/65

NENS/OSART/93/66

NENS/OSART/93/67

NENS/OSART/93/68

TECDOC-722

NENS/OSART/94/69

RBMK-RD-004

NENS/OSART/94/70

NENS/OSART/94/74

WWER-RD-064

NENS/OSART/94/72

NENS/OSART/94/73

REPORT
STATUS"

DERESTRICTED

DERESTRICTED

DERESTRICTED

DERESTRICTED

DERESTRICTED

DERESTRICTED

DERESTRICTED

DERESTRICTED

DERESTRICTED

DERESTRICTED

RESTRICTED

DERESTRICTED

Reports are reported on with the follow-up visits in Part II-A
Status m October 1995

O = OSART
P = Pre-OSART
S = Safety Review Mission



TABLE 3. REVIEW AREAS OF FOLLOW-UP VISITS CONDUCTED DURING 1993
AND 1994

PLANT_________________MAO TQ OP PR MA TS RP CH EPP CO FP

KOEBERG . . . . . . . .

KOZLODUY 1-4(1> . . . . .

NOVOVORONEZH 3-4'" . . . . .

FUKUSHIMA DAINI3-4 . . . . . . . .

GRAFENRHEINFELD . . . . . . . .

GRAND GULF . . . . . . . .

SIZEWELL'B' . . . . . . . . .

KOLA l-2(l) . . . . . .

KOZLODUY'" . . . .

CERNAVODA . . . . . . . . .

KRSKO . . . . . . . .

GRAVELINES . . . . . . . .

(" In these Safety Review Missions only the operational safety review areas are presented in the report

ACRONYM
MAO = Management, Administration and Organization
TQ = Training and Qualifications
OP = Operations
DR = Design Review
MA = Maintenance
TS = Technical Support
RP = Radiation Protection
CH = Chemistry
EPP = Emergency Planning and Preparedness
CO = Commissioning
FP = Fire Protection
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TABLE 4. REVIEW ARiiAS OF OS ART MISSIONS CONDUCTED DURING 1993 AND
1994

PLANT_________________MAO TQ OP MA TS RP CH EPP CO FP QA

MOCHOVCE • . . . . . . .

GRAVELINES " > . . . . . . . .

CERNAVODA'" . . . . . . . . .

GUANGDONGr) . . . . . . . . . .

SMOLENSK<3)(4> . . . . .

KRSKO'" • . . . . . .

CHERNOBYL'3"41 . . . .

CATTENOM . . . . . . . .

HUNTERSTON ' B ' . . . . . . . .

ZAPOROZHE < 4 > • . . . . .

ULCHIN • . . . . . .

LEIBSTADT________________;_____;_____;____;____;____;____•_____•_______________

'" Summanes are included with the follow-up visits in Part II-A
<2) QA was reviewed as a separate area
131 FP was reviewed as a separate area
'*' In these Safety Review Missions (SRMs) only the operational safety review areas are presented in the report

ACRONYM
MAO = Management, administration and organization
TQ = Training and qualifications
OP = Operations
MA = Maintenance
TS = Technical support
RP = Radiation protection
CH = Chemistry
EPP = Emergency planning and preparedness
CO = Commissioning
FP = Fire protection
QA = Quality assurance

110



CONTRIBUTORS TO DRAFTING AND REVIEW

Bemer, J.-P.
Berg, S.
Diaz Francisco, J.M.
Domenech Rojos, M.
Dular, J. (Scientific Secretary)
Goto, K.
Hide, K.
Hobson, N.
Lange, D.
Mazour, T.
Novak, S.
Seiberling, R.
Simerka, I.
Taylor, R.
Vandergrift, J.D.

EDF, France
WANO Coordinating Centre, London, United Kingdom
International Atomic Energy Agency
International Atomic Energy Agency
International Atomic Energy Agency
International Atomic Energy Agency
International Atomic Energy Agency
HM Nuclear Installations Inspectorate, United Kingdom
International Atomic Energy Agency
International Atomic Energy Agency
Nuclear Regulatory Authority, Slovak Republic
International Atomic Energy Agency
Temelin Nuclear Power Plant, Czech Republic
International Atomic Energy Agency
Entergy Operations Inc., United States of America

CS on OSART Mission Highlights and Analysis and
Dissemination of OSART Results

21-25 August 1995

Next page(s) left blank 111



The IAEA does not normally maintain stocks of reports in this series.
However, microfiche copies of these reports can be obtained from

INIS Clearinghouse
International Atomic Energy Agency
Wagramerstrasse 5
P.O. Box 100
A-1400 Vienna, Austria

Orders should be accompanied by prepayment of Austrian Schillings 100,
in the form of a cheque or in the form of IAEA microfiche service coupons
which may be ordered separately from the INIS Clearinghouse.




