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ABSTRACT

Nuclear Power Plant Krsko (NEK) is producing electricity with the high level of
reliability, safety and at acceptable price for 17 years. Energy is shared between both
Slovenian and Croatian grid.

The specifics of sharing the initial investment costs, later covering the operations costs
and energy supply between Croatia and Slovenia is causing specific decision making
problems about energy cost and future investments, however not influencing the plant safety,
by now.

NEK is continuously following the international nuclear technology practices,
standards' changes and improvements and introducing them into the processes and equipment
upgrades. As the member of the most important international integrations, NEK is having the
possibility of sharing its experience with others.

Slovenian Energy Consumption and Supply Strategy is recognizing the NEK as a long
term supply of energy in Slovenia being a strong decision making base for the future.

According to the above mentioned Slovenian Energy Consumption and Supply
Strategy the plant is obliged to keep all the radioactive waste, produced during the plant life,
on site. The extensive efforts are taking place to reduce the radioactive waste production and
save the area available for temporary waste deposition.

The plant is licensed for the period of 40 years of commercial operation which started
in 1983, so the Life Time Management is getting more and more important, including the
performance tracing of the essential components, their maintenance and surveillance
programs and also replacement plans of critical equipment.

The major problems the NEK is confronted with at the moment are the Steam
Generators which are reaching their end of life, and a very limited radioactive waste storage
area. They are excerting influence on the plant availability and operations and maintenance
costs.

At the moment the process of Modernization is in progress, covering the Steam
Generators replacement and a Plant Specific Simulator supply. Those are the investments that
are driven by the strategy of the long term operation until the end of the plant's life.
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INTRODUCTION

NPP Krsko (NEK) is running its 15th fuel cycle and during the 17 years of operation
has supplied over 68 TWh of energy to the electrical power grids of Slovenia and Croatia as
the biggest energy supplier to those systems.

The latest period of operation has been recognized as a very stable. Obviously the
plant has reached operational and organizational maturity, which guarantees a reliable source
of energy also for the times coming. The initial years of operation have brought the extensive
experience and knowledge. Most of the problems from the first phase of operation have been
overcome and prerequisites for stable plant operation have been reached. The organizational
structure and work processes have developed in accordance with standards and practices used
in countries with advanced nuclear technology. It is now our duty to look for further
improvements. The plant has entered the second third of its lifetime and preparations for the
final phase of operation have to be started.

The construction of the plant began on 1 February 1975. The plant became a nuclear
facility in May 1981, when the initial core was loaded. The first criticality was achieved in
September 1981. On 2 October 1981, the generator was synchronized to the grid for the first
time. In August 1982 the plant reached the 100% power level. On 1 January 1983, the plant
started its commercial operation. The average availability factor since the start of commercial
operation is above 81%, while the load factor is above 77%. The cumulative forced outage
rate is only 1.6%.

The specifics of sharing the initial investment costs, later covering the operational
costs, and sharing the energy produced between Slovenia and Croatia is causing specific
decision making problems about ownership, energy cost, business decisions and future
investments, but has however not been influencing the plant safety by now.

Slovenian Energy Consumption and Supply Strategy, recognizing the NEK as a long-
term source of energy in Slovenia, has been a strong decision making base for the plant's
future. It requires that prerequisites to Krsko shutdown be adopted at least 10 years in
advance.

PRIORITY TO SAFETY

NPP Krsko's policy is that all individuals concerned shall constantly be alert to
opportunities to reduce risks to the lowest practicable level and to achieve excellence in plant
safety. One of the most important objectives is to protect individuals, society and the
environment by establishing and maintaining in the nuclear power plant an effective defense
mechanisms against radiological hazard. Accident prevention is the primary safety priority of
NPP Krsko. It is achieved through the use of reliable structures, components, and systems,
well-defined processes supported by procedures and plant personnel committed to a strong
safety culture.

In order to justify the current levels of safety of the plant by comparing it with current
safety standards and practices and to confirm that the plant is at least as safe as originally
intended, we performed systematic compliance review with United States regulatory
requirements issued since 1975. As a result of the compliance review more than 80% of
overall items evaluated have been resolved and additional 10% is under implementation.

During plant operations no. event with a significant off-site or on-site impact has
occurred. According to the International Nuclear Event Scale (levels from 0 to 7) NPP Krsko
has never experienced events above level 1. This means that sufficient defense in depth to
deal with additional failures has remained and the plant remains fully safe.
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A nuclear safety overview is achieved through the functioning of various committees
and departments such as Krsko Operating Committee, Krsko Safety Committee, Independent
Safety Engineering Group and Radiation and Environmental Protection Committee.

PERFORMANCE INDICATORS

In order to enhance positive competition and comparability with other operating units
in the world, NPP Krsko is using a standard set of World Association of Nuclear Operators
(WANO) performance indicators and, in addition to those, some established internally to give
a better quantitative overview of the plant performance.

The WANO performance indicators are intended principally for plant management to
enable it to better trend performance and progress, to set challenging goals for improvement,
to gain additional perspective on performance relative to other plants, and to provide an
indication of the potential need to adjust priorities and resources to achieve improved overall
plant performance.

Operating results and performance indicators achieved confirm that the plant is
producing electricity with a high level of reliability, safety and at an acceptable price, in
accordance with nuclear regulations and positive industry practices. In 1997 we exceeded the
WANO goal which is set for each indicator by six out often WANO performance indicators:
unit capability factor, unplanned capability loss factor, unplanned auto scrams per 7000 hours
critical, collective radiation exposure, safety system performance (high pressure safety system
performance, auxiliary feedwater system performance, emergency AC power system
performance), and chemistry index.

Conservatively estimated dose burden received by a member of the reference (critical)
population group as the result of NEK emission is less than 1% of the annual dose received on
average from natural and artificial sources by a member of the general public in normal
environment.

EXPERIENCE EXCHANGE

NEK is continuously following the international nuclear technology practices,
standards changes and improvements, and introducing them into processes and equipment
upgrades. As a member of the most important international integrations, NEK has enjoyed the
possibility of sharing its experience with others (World Association of Nuclear Operators -
WANO, Institute of Nuclear Power Operations - INPO, International Atomic Energy Agency
- IAEA, Nuclear Operations Maintenance Information Service - NOMIS, Nuclear
Maintenance Experience Exchange - NUMEX, Electric Power Research Institute - EPRI,
Westinghouse Owners Group - WOG, etc.).

Voluntary activities and good practices related to safety are achieved by international
missions (IAEA Assessment of Safety Significant Events Team - ASSET, IAEA Operational
Safety Review Team - OSART, WANO Peer Review, International Commission for
Independent Safety Analysis - ICISA) and operating experience exchange programs through
international organizations.

Those missions are promoting the highest levels of excellence in nuclear power plant
operation, maintenance and support. Following each mission a written report of strengths and
areas of improvement noted by the visiting team is provided to the management staff in order
to help define further safety goal improvement.
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PROCESSES

All the activities going on in the plant are defined through processes, which integrate
different organizational units with the main goal to support a safe and reliable plant operation.

The most important one, running well, is the operation process. It is the most
developed process, historically carefully conducted, upgraded and supported by training with
much of experience exchange information. Nowadays, during the long periods of stable
operation, it is getting more and more important but also very hard to keep the operators in
good condition, and ready to act in delicate situations requiring proper decisions and
responses in a short time. It will become possible by the introduction of a specific plant
simulator, a replica of an existing control room. That will be the tool which will help the
operators train how to act, communicate and use the procedures in different normal and
offnormal situations, plant operating evolutions and transients.

The maintenance process was improved in previous years with clear goals to be
reached in the near future. Well-organized maintenance with high quality performance,
experience and attention to details resulted in reliable operation with high plant availability.
Great efforts are devoted to good component condition and area cleanliness positively
affecting the professional attitude of all the personnel performing the activities in the plant.
Shortening of outages to less then 35 days has been possible by performing a part of
maintenance and other activities on-line, during plant operation. Even shorter outages can be
achieved after the Steam Generators replacement, when tube inspections and corrective
actions will be significantly shorter.

The modification process is continuously, step by step, implementing improvements in
plant technological processes and systems, introducing new industry practices into NEK.
Better solutions coming also from in-house experience are additionally improving the plant
safety and reliability.

The procurement process is getting more and more challenging because of changes in
the market and the disappearance of the initial and qualified vendors for plant components
and spare parts.

Significant improvement was made with the erection of the new warehouse building
and the transfer of spare parts and materials from the old one. Thereby some very important
achievements were obtained. Every moved item was checked by users from maintenance,
which provided an opportunity to discard inadequate pieces. New software for the warehouse
status control has been developed giving a better overview of the warehouse stocks.
Conditions for keeping sensitive items and chemicals have been established and storage area
conditions and layout of the shelves have been generally improved, which makes the daily
activities more accurate and easy.

The operating experience program has been in effect for five years, and was recently
very extensively promoted and supported by international organizations.

The plant goal for operating experience is to effectively and efficiently use lessons
learned from industry and plant operating experience to improve station safety and reliability.
Learning and applying lessons from operating experience is,an integral part of plant culture
and is encouraged by managers throughout the organization. Through the operating
experience process an in-depth analysis of nuclear operating experience is provided, which
allows applying lessons learned in the industry for NPP Krsko's benefit as regards nuclear
safety and reliability improvement.

In response to licensing Amendment issued by Slovenian Nuclear regulatory body in
1991, NPP Krsko performed a Probabilistic Safety Analysis (PSA) study. The PSA study
contains Internal Initiating Events Level 1 and Level 2, Seismic Level 1 and Level 2, Internal
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Fire Level 1 and Level 2, PSA for internal flooding and other external events as well as PSA
for shutdown modes based on the EPRI Outage Risk Assessment and Management (ORAM)
methodology. ORAM is being effectively applied as a decision making tool to help evaluate
equipment outages both at shutdown and during power operation (on-line maintenance). The
deterministic portion of ORAM is used to model the NPP Krsko Shutdown Technical
Specification and administrative considerations. The probabilistic portion of ORAM uses
industry and NEK specific initiating events and other risk elements pertaining to shutdown to
derive a quantitative risk assessment for various end states, including core damage and RCS
boiling.

PROBLEMS

The status between the original founders of NPP Krsko has not been finally defined,
which has a negative influence on the public acceptance of the plant and on employee feelings
at a time when the plant is operating very well and stably. It is expected that an agreement
between all the parties involved must be reached in the near future to support safe and reliable
plant operation.

The major technical problems NEK is confronted with at the moment are the Steam
Generators reaching their end of life, and a very limited radioactive waste storage area. They
are influencing the plant availability and operations and maintenance costs.

Steam generators replacement planned for the year 2000 is going to solve some highly
important issues affecting long term operation. Maintenance costs will be significantly
reduced, availability of the plant will be higher because of shorter outages, plant output will
be increased, collective doses of the workers will be reduced, and the probability of tube leak
will be minimized.

According to the above mentioned Slovenian Energy Consumption and Supply
Strategy, the plant is obliged to keep all the radioactive waste produced during the plant life
on site. Extensive efforts are being made to reduce radioactive waste production and save the
area available for temporary deposition of low and intermediate level waste. An action plan is
being prepared to increase employee awareness of the waste storage area problem. The plant
is looking for work practices that lead to waste reduction. Waste processing technology is also
being improved by the construction of In Drum Drying System that is significantly reducing
the volume of evaporator concentrate waste and spent resins. Also the existing waste
processing equipment is being improved. All of this, in conjunction with campaigns for
reduction of already existing waste, is expected to enable plant operation with the same
capacity of the waste storage area.

The Spent Fuel Capacity is sufficient (operation at full power) up to year 2002.
Activities have already started to increase the capacity of the Spent Fuel Pool to get enough
area for spent fuel storage for the plant lifetime.

PUBLIC RELATIONS

NPP Krsko has established a public information program to build up confidence
between the public and those involved in nuclear power generation. We set up permanent
exhibition in visitor center in Krsko. In addition we organize tours of the NPP for particular
groups. Our nuclear professionals introduce approximately 4500 visitors per year (65% of
them are school children and students) to nuclear activities and specifics. In the local
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community we are presented by a cable TV channel with essential nuclear power plant data
such as radiological effluents, status in radioactive waste storage, thermal pollution data, etc.
By all those activities we build up high confidence and acceptance in the public.

FUTURE PLANS AND GOALS

At the moment a process of Modernization is in progress, covering Steam Generators
replacement and a Plant Specific Simulator delivery. Those are investments driven by the
strategy of long-term operation until the end of the plant's life.

The plant is licensed for the period of 40 years of commercial operation, so the Life
Time Management is getting more and more important, including performance tracking of the
essential components, their maintenance and surveillance programs and also replacement
plans for critical equipment.

Another issue is the knowledge conservation or its transfer from experienced workers
to new ones, supporting the fluctuation of the plant staff and making the processes less
vulnerable to the retirement of the personnel. This is accomplished through the development
of programs for different areas of plant activities, and writing implementation procedures for
all plant processes. Additionally, training for the entire key personnel affecting the plant
operation has to be improved in the near future.

CONCLUSIONS

The plant is operating in a safe and reliable way, and is ready to deliver energy until
the end of projected life.

Modernization is necessary and it is additionally improving long term and profitable
plant operation.

It is expected that an agreement between the original founders of NPP Krsko must be
reached in the near future to support safe and reliable plant operation.

With the plans and goals established, NPP Krsko is ready to operate in accordance
with the highest technology standards at least until the year 2023.
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