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Abstract

Nuclear power in Finland was introduced in the late 1970 and earlyl980. Presently around a fourth of the
electric power in Finland is produced by four nuclear units at the Loviisa and Olkiluoto sites. The operational
record has been excellent for all four plants. Presently ambitious Modernization projects have been initiated at
all four plants which also aims at an increased power output.

1. INTRODUCTION

Nuclear power was introduced in Finland in the late 1970 and the early 1980. Presently four
plants at two sites are operated giving a total contribution of nuclear power amounting to slightly
more than a fourth of the total electricity production in Finland (Table 1). An initiative to build a fifth
nuclear unit in Finland was voted down in the parliament in 1993.

TABLE 1. NPPs AT THE LOVESA AND OLKILUOTO SITES IN FINLAND.

Plant
Lol
Lo2
Oil
012

Operator
Imatran Voima Oy
Imatran Voima Oy
Teollisuuden Voima Oy
Teollisuuden Voima Oy

Type

PWR
PWR
BWR
BWR

Main contractor
Atomenergoexport
Atomenergoexport
ABB Atom
ABB Atom

Year
1977
1981
1978
1980

Power
445
445
735
735

All four Finnish plants have an operational record which is outstanding. Yearly availability
figures around 90% have been achieved and radiation doses have been very small.

Both Finnish nuclear power plants are undergoing large modernization projects, these projects
are aimed to enhance the plant safety and to increase the nominal reactor powers, the modernization
projects are described in more detail below.

In connection to the modernization projects, both utilities have performed environmental
impact assessments (EIAs) according to a systematic procedure required by the Ministry of Trade and
Industry. In these assessments, the impact of increased power production on the environment is
analysed.

2. MODERNIZATION AT THE LOVTISA 1 AND 2

The modernization project of Loviisa power plant was started in 1995, and it is planned to be
completed in 2000. The key aspects of the project are to verify the plant safety, to improve production
capacity and to give a good basis for the extension of the plant's life. The starting point of the project
has been to take advantage of the latest developments of technology, feedback of the operating
experience, expertise in the ageing processes and safety reassessment coupled to the evolution of
safety standards.
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Prior to the modernization project, a feasibility study concerning the upgrading of power output
was carried out in 1994. During this base work, the plant modification needs, as well as necessary
additional studies, were identified.

Increase in the plant power output is composed of reactor thermal power upgrading and
improvements in the turbine efficiency. The reactor thermal power is upgraded to 1500 MW ,̂ from
the present level of 1375 MW,,,, and the total electrical output is aimed to be increased by around 50
MW per unit. The major modification works are related to turbine, electrical generators and main
transformers. Only minor modification in the primary system are necessary. The modernization of the
steam turbines is planned to be completed by the year 2000.

An extensive safety review and comparison of the plant with the latest Finnish regulatory
guides (YVL guides) were carried out. The safety review was performed by taking many international
standards into account (e.g. INSAG-8). This work resulted to a particular safety review report. The
Final Safety Analysis Reports (FSAR) are renewed to a great extent. New accident analyses have
been made, and a large number of transient situations have been analysed too.

3. MODERNIZATION AT THE OLKILUOTO 1 AND 2 PLANTS

At Teollisuuden Voima Oy (TVO), the modernization project was launched in 1994. One of the
primary objectives of the project is to verify the plant safety features. The original design margins,
accumulated operating experience, and BWR technology have created conditions for power increase.
The reactor power will be increased to 2500 MW,,, from the present 2160 MW^. The planned 15%
increase in the reactor power together with the improved turbine efficiency will increase the
production capacity of Olkiluoto by 250 MW.

The modernization project is organized in over 30 subprojects. These subprojects are divided
into analysis and implementation phases. The analysis phases, aimed at finding design bases for the
implementation phases, were scheduled mainly for years 1994 - 1996. The plant modifications were
planned to be implemented in 1996 and 1997 at Oil and in 1997 and 1998 at O12.

In the analysis phase, the current structural resolutions of Olkiluoto units have been compared
to the up-to-date safety requirements. The safety significance of each deviation has been individually
assessed, and decisions have been made on the implementation and extent of modifications needed.
The planned measures to be taken will increase the reliability of operation and improve the efficiency
of both the power plant process and the reactor.

The most important modification works are related to the reactor and the turbines. Examples of
other modification works within the modernization project are modernization of condensate and
feedwater pumps, renewal of main transformers and generators, and renewal or some automation
systems. The project will be realized in connection with the annual outages. During the refueling
outage of Olkiluoto 1 in 1996, e.g. following modifications were completed: exchanging two low
pressure turbines, rearing of high pressure turbine and renewing turbine automation.

The impact of plant modifications to the overall plant safety is analysed by probabilistic means.
The sufficiency of preparedness to severe reactor accidents is analysed quantitatively, and the
appropriateness of suggested improvements are evaluated.

In the project, TVO prepared together with ABB Atom a preliminary safety analysis report and
submitted it to the Finnish Centre for Radiation and Nuclear Safety (STUK). This is a basis for the
final safety analysis report of the modernization, MFSAR. In this report, nearly all transient and
accident analyses are renewed.

108



4. CONCLUSIONS

The modernization projects are a part of an overall strategy to ensure the operation of the four
units far into the next century. A very detailed reconsideration of the design base for the plants is
made. A comparison of solutions with modern safety standards is made. The plants are also analysed
in a life time perspective to create a base line plan for their remaining operational life.
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