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Abstract

World Association of Nuclear Operators (WANO) plays a role of promoting safety and
reliability to nuclear industry after Chernobyl accident. Four programmes or so called cornerstones,
operating experience, peer review, professional and technical development, and technical support and
exchange have significantly promoted the nuclear operating performance in the past years. A WANO
biennial general meeting was recently held in Victoria, Canada, which disclosed apparent
achievements on higher unit capability factor, lower unplanned automatic scram per 7000 hours
critical, lower collective radiation exposure and lower industrial safety accident rate. In more practical,
exchange visits to learn good practices and measures in operation, maintenance, and management have
shown benefits among WANO members. Recurring events can be minimized when members learn
lessons from significant operating experience reports, significant event reports, and those events have
posted on the WANO Web site. Particularly, plant managers' meetings that Tokyo Centre host have
created an environment, which allows plant management to exchange ideas by such a face-to-face
channel. WANO aims at nuclear safety and reliability. Economic and public acceptance are regarded
as pillars to support WANO's mission as well.

1. A BRIEF HISTORY OF WANO

World Association of Nuclear Operators (WANO) established on May 15, 1989, in Moscow,
by 144 electric utilities with nuclear power plants in operation or under construction. 30
countries sent representatives to the Inaugural Meeting and signed the WANO Charter. As a
result, such a worldwide non-government, non-political organization has been promoting
nuclear industry on seeking excellence on nuclear safety and reliability.

A WANO Biennial General Meeting was held in Prague in 1997. Mr. Remy Carle, a former
WANO Chairman, described plans for an Internal Review - an essential peer review for
WANO itself. WANO's Internal Review was led by Mr. Bob Franklin and Mr. Ray Hall.
They interviewed WANO staff and WANO member executives from the CEO level to the
plant manager level among four WANO regions. On May 1st, 1998, Dr. Zack Pate, the
Chairman of WANO, sent a letter to all members with a comprehensive description of actions
planned in response to the Internal Review.

The most essential indication of the Internal Review was the confirmation that the WANO
mission established at the time of inauguration is still valid. In addition, more efforts should
be made to attract the attention of plant managers so that WANO programmes penetrate into
members more deeply. The Internal Review also outlined various areas to be further improved
in reinforcing individual programmes. As a result, a new WANO programme realignment is
noted as four cornerstones:

• Operating experience
• Peer review
• Professional & technical development

— Workshops/Seminars/Courses
• Technical support & exchange
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— Good practice
— Operator exchange visits
— Performance indicators
— Technical support missions
— WANO network

2. HOW WANO PROGRAMMES HELP ITS MEMBERS

2.1. Operating Experience (OE) Programme

OE programme alerts members to events that have occurred at other nuclear plants and
enables members to take appropriate actions to prevent event recurrence. When an event
occurs at a plant, management at that plant analyses the event and completes an event report,
which is then sent to a WANO regional centre that the plant belongs to. After a regional
centre review and necessary iteration, the report is posted onto the WANO Web site to make
it available to all WANO members. By the middle of 1999, over 1830 event reports were
posted.

After the Internal Review, two significant operating experience reports (SOERs) have been
issued to date. One on "Safety System Status Control" was issued in 1998 and is based on
nine related events that had occurred in the previous two years. The second SOER on "Loss
of Grid" was issued in mid-1999 and is based on six worldwide events. In addition, earlier
this year WANO issued its first significant event report (SER) on an event that related to the
main steam safety and relief valves being unavailable during a plant transient. Later, the
second SER on the spurious actuation of containment sprays that resulted in a severe plant
transient was published as well.

WANO respects its members to review these significant documents in the light of their own
plant procedures, policies, and practices to determine how these operating experiences can be
applied to further improve safety and reliability. Implementation of SOER recommendations
is reviewed in all peer reviews commencing six months after the issue of the document.

An on-line event database has been developed and made accessible to all WANO members
via the WANO Web site. Members can search this database in a variety of methods to obtain
necessary OE information.

2.2. Peer Review Programme

WANO Peer Review Programme is a unique opportunity for members to learn and share the
best worldwide insights into safe and reliable nuclear operations.

WANO peer review teams cover a review to areas of organization and administration,
operations, maintenance, engineering support, radiological protection, operating experience,
chemistry, training and qualification, emergency preparedness, and fire protection. By the
performance objectives and criteria (PO&Cs), cross-functional areas, such as safety culture,
human performance, and self-evaluation are also reviewed by worldwide peers.

WANO peer review identifies aspects of a plant's safety and performance that need attention
when viewed against world best standards. As such it enables an action plan and priorities to
be established. Experience has shown that even excellent plants can learn from a peer review,
as well as passing on strengths to the team members for them to take back for emulation.
Through to the September of 1999, 100 WANO peer reviews had been conducted. As the peer
review goal, nearly 50% of all sites will have had a WANO peer review by the end of this
century.
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Peer Review Progress
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With 100 peer reviews, the most two frequently occurring areas for improvement (AFI) of
management issues, each with their own underlying causes, that the teams identified are:

• Managers are not sufficiently in the plant and when in the plant, do not correct
improper practices.

• Management expectations are not clearly established, not communicated, not
understood or not reinforced.

Solutions to these types of performance problems need to reflect local policies, practices,
culture, and site history. However, WANO is looking at the full analysis to identify ways in
which WANO can focus its programme activities in the light of the frequently recurring
themes. Examples of how WANO might do this include technical support missions
concentrating on specific frequently occurring topics and addressing common issues in
workshops and courses under the professional and technical development programme.

2.3. Professional & Technical Development (PTD) Programme

WANO PTD programme provides a means for WANO member personnel to exchange
information and experiences through a variety of workshops, seminars, and training courses.
Through to the end of 1999, WANO will have conducted a total of 200 such events.

During 1998, WANO held four inter-regional seminars on the topics of "How to conduct
WANO Peer Reviews" in Russia, "Usage of Performance Indicators" in Ukraine, "Human
Performance Enhancement System" in Czech Republic, and "Fast Breeder Reactors' Group
Meeting" in Kazakhstan. In addition, 16 workshops were held in the same year.
In 1999, 19 workshops, six expert meetings, two seminars, and 14 training courses are
provided to WANO members, which include workshops on:

• The Application of Probability Safety Analysis - Moscow Centre
• Nuclear Plant Transition from Operation into Decommissioning - Paris Centre
• Public Relations in the Local Community - Paris/Atlanta Centres

15



• Upgrades and Reliability Enhancements of NPP"s Instrument and Control Equipment
- Tokyo Centre

• Plant Modification and Dose Reduction - Tokyo Centre
• Nuclear Power Plant Life Management - Moscow Centre

Inter-regional training courses are being continuously conducted among regional centres in
1999, which include topics on:

• Control Room Teamwork Development Training
• Conservative Decision Making
• Improving Human Performance
• Supervisors Professional Development
• WANO Peer Reviews Team Leaders
• WANO Peer Review Exit Representatives

2.4. WANO Technical Support & Exchange (TSE) Programme

WANO TSE programme includes a variety of methods for members to exchange nuclear
plant operating information and experience to enhance safety and reliability. Subjects of the
programme include good practice (GP), operator exchange visits (EV), performance
indicators (PI), technical support missions (TSM), and WANO Network.

2.4.1. Good Practice

Good practices enable WANO members to learn from each other's best practices and thereby
improve operational safety and reliability. A good practice describes one means of addressing
an issue, and it may be a specific action or a comprehensive description of complex activities.
Once identified, good practices are made available to members through WANO Web site and
annual reports.

A total of 200 plus good practices are available to be retrieved at the database in which 39
good practices have been selected and posted onto the WANO Web.

2.4.2. Operator Exchange Visits

Based on the broad acceptance of WANO exchange visits, members continue a high level of
activity on their own initiatives including exchange of personnel, documentation, and any
other exchange or cooperation between members' nuclear power stations, usually independent
of direct involvement of WANO regional centres.

"to

Through the end of 1998, a total of 443 exchange visits and twinning activities have been
conducted.

2.4.3. Performance Indicators

WANO performance indicators provide a means by which members can assess the
performance of their plants objectively. Use of such indicators supports the exchange of
operating experience information by collecting, trending, and disseminating nuclear plant
performance data in 10 key areas. With each member providing data on its performance,
WANO members can then compare their performance to that of other plants around the
world. Performance indicators are mainly used as a management tool so each member can
monitor its own performance and progress; set challenging goals for improvement. 10
indicators are noted as follows:
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• Unit Capability Factor
• Unplanned Capability Loss Factor
• Unplanned Automatic Scrams per 7,000 Hours Critical
• Thermal Performance
• Collective Radiation Exposure
• Volume of Solid Radioactive Waste
• Industrial Safety Accident Rate
• Safety System Performance
• Fuel Reliability
• Chemistry Indicator

WANO members report on these 10 indicators on a quarterly basis. The data is collected by
the Atlanta Centre, where it is entered a computer database, trended and redistributed to
WANO members via the WANO Web and annual reports.

2.4.4. Technical Support Mission

Technical support visits are in response to members' specific requests for assistance in areas
such as control room staffing, reactor engineering, work management, outage scheduling, and
problems encountered during construction stage. During a technical support mission, a team
of experts from regional centres and members plants work closely with host plant personnel to
find solutions to known problems and methods to correct. Through the end of 1998, 69
technical support missions have been conducted. Additional 29 technical support missions
either have been conducted or will be completed in 1999.

2.4.5. WANO Network

Electronic communications among WANO members is available via the WANO Network. In
addition to its use for sharing industry event reports, the private global computer network
allows all WANO member personnel the opportunity to exchange information on plant issues
and share experiences.

To help members share information about year 2000 related computer issues, a special section
on Y2K was added to the WANO Web site.

3. VALUES OF WANO

Performance Indicators have become a widely accepted measure of plant performance and
progress. The WANO Performance Indicators are now in use at every plant in the world. Here
is some good statistical evidence:

Performance Indicators

• 100% of plants are reporting data.

• 98% of plants are reporting data for at
least 7 indicators.

• All utilities have agreed to make their
plant-specific data available to the
WANO community.
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The indicators are widely used by WANO members to set goals and to monitor progress.
Some worldwide trends are presented as follows.
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WANO now has collected nine years of data. Note that 420 units reported Unit Capability
Factor data for 1998. And, of course, note the steady trend of progress.

The following figure shows good progress for Unplanned Capability Loss Factor.
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The Unplanned Automatic Scrams. Note that WANO members are now averaging well under
one scram per year per unit worldwide.

Unplanned Automatic Scrams per
7,000 Hours Critical
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The Collective Radiation Exposure; 419 units reported data for 1998. Quite an impressive
downward trend in worldwide radiation dose.
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The Volume of Solid Radioactive Waste. Note one went up slightly in 1998, but the long-
term trend is favorable.
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And finally, Industrial Safety Accident Rate.

Industrial Safety Accident Rate
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Some words that we quote from Dr. Zack Pate the Chairman of WANO who concluded such
values of WANO during a WANO Biennial General Meeting in Victoria, Canada; "1 think we
can all take a great deal of pride in the progress shown by these slides. This progress is a
direct result of applying the WANO mission. When plants communicate, compare, and then
emulate the best performers; improvement is the clear result. These words - communicate,
compare, and emulate - are taken directly from the mission statement, but it is the plants and
not WANO that have done the work that has led to these improving trends. On the other hand,
WANO has facilitated and enabled the communication and comparison through its
Performance Indicator program."

4. CONCLUSION

At Victoria WANO Biennial General Meeting held in September 1999, which was also on the
occasions of 201 anniversary of Three Mile Island, and the 10th anniversary of WANO, Dr.
Allen Kupcis the former WANO President questioned that "Why is it that WANO isn't just
merely existing, but is positively thriving in most areas?" WANO members' senior officers all
agree to what Dr. Kupcis believes: "The reason WANO exists and thrives today is that
WANO continues to have only one fundamental focused mission - maximize safety and
reliability in nuclear operations."

WANO can contribute to the future of the nuclear industry by providing a forum through
which nuclear utilities worldwide can improve their safety and reliability.
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