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The Finnish Government made in January 2002 a Decision in Principle which concludes that
constructing of a new nuclear power plant in Finland is in line with the overall good of the
society. The Finnish Parliament ratified the decision in May 2002. Based on this decision, the
electricity generating company TVO is authorised to continue preparations for the
construction of a new nuclear power plant unit.

Finland has used nuclear energy for electricity generation since late 1970’s

To day Finland has four nuclear power plant (NPP) units in operation. 

Two units at Loviisa power station were supplied by a Soviet consortium, in close cooperation
with some Western companies that provided engineering know how and vital safety
equipment. The units were started in 1977 and 1980, each providing 445 MW of net electrical
power. In 1998 the nominal power of each unit was uprated to 488 MW.

Two units at Olkiluoto power station were supplied by a Swedish company. The units were
started in 1978 and 1980, each providing 658 MW of net electrical power. In 1984 the
nominal power of each unit was uprated to 710 MW, and in 1998 to 840 MW.

To day the total amount of nuclear power is 2656 MW, and in 2001 it provided 27 percent of
the electricity consumed in Finland.

The experiences from nuclear power plant operation have been most positive in Finland. The
reliability of production has been much better than expected at the nuclear programme start
up, and the safety record is excellent.

Extension of the nuclear production capacity has been in plans for more than 20 years

As soon as the current NPPs had been started, the electricity generation companies entered to
active discussions with potential vendors of new plants. Joint studies and development
projects have been ongoing since then, and the nuclear safety authority STUK has in parallel
developed the safety regulations. The leading principle in STUK’s work has been to
incorporate the development of the state-of-the-art in the nuclear safety technology into the



upgraded safety requirements. Therefore the planning of new projects has all the time been
based on the highest safety standards.

Serious attempts to start a new NPP construction have been made twice before the current
project. 
In March 1986, the owner companies of the current NPP’s submitted to the Ministry of Trade
and Industry (MTI) a request to acquire a Government decision whether it was in principle
appropriate to start a new NPP construction. This initiative was done in order to comply with
a new nuclear legislation that already existed in final draft form. However, the request was
withdrawn soon after the accident at Chernobyl.

A second attempt made after a complete revision of the Nuclear Energy Act and the related
Nuclear Energy Decree had taken place. The Act in force since 1987 provides a specific
political decision, called Decision in Principle (DiP), as the first part of the licensing process.
It is a decision by the Government needed for any major nuclear facility before costly efforts
such as application of construction permit can be initiated. Furthermore, the DiP has to be
ratified by the Parliament before it is in force. The application for a DiP was submitted in May
1991, and the Government made a positive decision in February 1993. However, the
Parliament reversed the decision with votes 107-90 in September 1993, and the project was
stopped.

Among the arguments presented in Parliament in 1993 against the proposed new NPP unit
were that the forecasted increase of power consumption can be reduced by efficient energy
saving methods, and that renewable energy sources together with gas power can fill the
remaining additional needs. Also increased cogeneration of power and heat in even small
communities was proposed.

Looking back at the actual development in the period 1993-2001, we can observe that the
power consumption in Finland increased 16.1 TWh or 25% percent from the 1993 figure.
Average annual growth of consumed electrical power has in fact followed a straight line
already since 1970, and the period 1993-2001 was no exception despite strong measures to
encourage energy saving. The actual growth was clearly faster than in any of the scenarios the
MTI has used as planning basis since 1983.

The consumption growth in 1993-2001 was covered by increasing the supply from a number
of different power sources. Their respective shares from the total increase were as follows:

� biomass (wood) 19.9 %
� gas imported from Russia 19.9
� nuclear power (uprate of capacity of all operating NPP’s) 19.3
� coal and oil 14.9
� peat   9.9
� wind   0.6
� power import from Nordic countries and Russia 15.5

100.0 %



The ongoing project will take more than ten years to implement

The ongoing project was formally started in May 1998 with Environmental Impact
Assessment (EIA) process. The EIA process was completed in January 2000.

Results of the EIA were used to support the application for a Decision in Principle which
TVO submitted to the MTI in November 2000. The Government made the requested decision
in January 2002, and the Parliament ratified it in May 2002.

According to the schedule presented by TVO, a call for tenders will go out this fall to all
potential vendors. Based on tenders to be submitted around mid-2003, the plant type and site
will be chosen at the end of 2003. The Construction Permit process takes all year of 2004, and
the construction could start at the beginning of 2005 if no unexpected delays occur.
 
Estimated construction time is about four years, and thus the plant could be in operation in
2009.

Environmental Impact Assessment was needed as the first step

The EIA was done in two completely separate processes, one for each prospective site. The
sites are those of the current NPP’s, and a new unit would thus be an extension of one of
them.

The EIA was based on a nuclear power plant of 1000-1700 MW power class, located on the
specified site, cooled with sea water, and operating for 40-60 years.

This basic alternative was compared with other options that could satisfy the electrical power
needs. The options were to import power from abroad, or to produce same amount of power
with coal fired or gas fired power plants. Energy savings and smaller facilities were not
assessed in detail because these were not considered realistic alternatives in the scale in
question.

The process included specific steps as given in the Act on EIA: 
� In spring 1998, production and submittal of the EIA programmes (i.e., a plan for EIA

scope and depth) to MTI for public comments
� collection of public comments on the programmes
� summary of the public comments by the MTI, with concluding statements and

specific guidance to the authors of the EIA reports
� production and submittal of both EIA reports to MTI in August 1999
� collection of public comments on the EIA reports
� summary of the public comments by the MTI, and concluding MTI statement on the

EIA reports in February 2000.



In its final form the EIA addressed the following issues:
� impact of the construction phase in local municipality and its surroundings
� impact to land use and landscape
� releases to the atmosphere and their consequences
� releases to the water and their consequences
� solid radioactive waste and its disposal
� sewage and other conventional waste
� heat impact to the sea water and fishing
� impact to the soil and groundwater
� impact to the vegetation, animals, and protected nature objects
� impact of increasing traffic
� impact of power transmission lines
� impact to the life of local residents and society (social issues, economic activities,

services) 
� consequences of potential accidents
� impact of nuclear fuel production and transport
� impact of facility dismantling

Stakeholders were given an opportunity to present their views on the proposed new NPP
before Government made its decision 

The Decision in Principle application specified seven alternative NPP types, all of them light
water reactors in power range of 1000-1600 MW, to be located at one of the current NPP
sites, and planned to operate for 60 years. 

MTI started preparatory work for the political decision by collecting views from a number of
stakeholders. As required in the Nuclear Energy Act and Decree, statements were invited from
altogether 28 public organisations, including specific ministries and municipality councils.
Additional statements were requested and received from 15 other public organisations and
interest groups. Furthermore, 88 citizens or citizen groups sent their views in written to the
MTI. All statements were summarised by the MTI for the Government. Most of them were
just advice for the decision making, but three of the statements were mandatory preconditions
for making the decision. Each of those three involved a possibility for a veto that the
Government cannot overrule.

Both municipalities where the new NPP could possibly be located needed to give their consent
to the proposed site. The consents for the proposed nuclear power plant were given with a
clear majority by municipal councils, but the legality of one of them had to be tested in the
highest administrative court until the process could continue. 



Another mandatory precondition was a conclusion by STUK that no insurmountable issue has
been found that could prevent the proposed alternative plants from meeting the Finnish safety
regulations. STUK stated that even if every proposed design was in need of some
modification, these could be made with reasonable effort and costs. After September 11, 2001,
the MTI still requested STUK’s view on the possibilities to provide adequate protection
against a large plane crash. STUK stated that this could be done with reasonable cost, as well
as improved protection against other potential terrorist attacks.

After having received the positive mandatory statements and views of other stakeholders, the
Government decided that a new nuclear power plant serves the general good of the Finnish
society. The following favourable arguments were listed in support of the decision:

Importance for electrical power supply
Need for new electricity generating capacity in Finland until 2010 is around 3000 MW,
assuming the annual power consumption increases by 10.6 TWh from the 2001 figure (actual
increase in 1993-2001 was 16.1 TWh). At the same time, the releases of greenhouse gases
must not increase beyond the 1990-level. A new NPP can provide part of the needed power
with good reliability, and together with energy savings and increased use of renewable power
sources it can keep the greenhouse gas releases within the agreed target. Furthermore, it will
suppress the increase of electrical power rates.

Site suitability and environmental impact
Sites have been found suitable for a new NPP. The necessary infrastructure exists in the
proposed areas, and emergency preparedness needs only small additional arrangements. Local
environmental impact is minor, most visible impact being the local warming of sea water.

Supply of nuclear fuel and management of nuclear waste
The arrangements and methods developed for the operating plants can be used also for the
new NPP.

Other societal impacts
The new NPP will be fully privately funded and hence has no direct impact on the state
budget. Impact on the national economy is more favourable than impact of the alternative
means that could ensure adequate power supply. Existing legislation, safety regulations, and
regulatory control are adequate for extending the use of nuclear power.

Ability of the applicant to implement the construction project
The electricity generating company TVO already possesses or has means to acquire adequate
human resources for successful project implementation. Financing of the construction can be
provided on a healthy basis.

Overall good of the society
Based on the above facts, construction of a new nuclear power plant on either site is in line
with the overall good of the society. 



Arguments supporting the Government’s decision were thoroughly assessed by the
Parliament

Ratification of the DiP was probably the most time consuming issue in the Parliament agenda
during the spring 2002. Initial discussion took place in eight out of fifteen parliamentary
committees. These included

� The Finance Committee,
� The Administration Committee,
� The Agriculture and Forestry Committee,
� The Social Affairs and Health Committee,
� The Committee for the Future,
� The Employment and Equality Committee,
� The Environment Committee, and
� The Commerce Committee

Out of the 200 Parliament members, 115 attended the work in one or more committees. Each
committee heard a number of experts who had different views on the energy policy and other
related issues.

The proposal for the plenary session of the Parliament was prepared by the Commerce
Committee who alone heard 80 experts from various sides of the society in their meetings.
The following topics were addressed in the discussions:

� electrical power production and consumption
� need for production capacity
� potential for energy savings
� available alternative means to produce electrical power
� price comparison
� health consequences
� impact on employment
� resources and competences of the electricity generating company TVO
� nuclear power worldwide and in neighbouring areas of Finland
� supply of nuclear fuel
� nuclear waste management
� nuclear liabilities on accidents

In its final discussion the Commerce Committee decided with clear majority to propose that
the DiP made by the Government be ratified. They also stated that for sustainable
development it is necessary to promote energy policy that besides new nuclear power includes
support for energy savings and for use of renewable domestic energy sources.

The arguments presented for a new NPP were following:



� A new plant helps to maintain multiple sources for power production, thus increasing
self-sufficiency and improving preparedness for crisis

� Production costs of nuclear power are smaller than costs of other alternatives
� Accident risks are small
� There are no releases to the atmosphere and also otherwise the environmental impact

is small
� From the national economics point of view, nuclear power is the best way to reduce

carbon dioxide releases
� Nuclear fuel supply and nuclear waste management can be arranged using the existing

infrastructure
� The only realistic alternative would be increased use of gas for power production, but

this would strongly increase the dependence on import from Russia and increase the
power price and the need for state support to the energy sector.

There were also opposite views in the Commerce Committee, and five out of 17 members
annexed their opposing arguments to the proposal. They thought that power consumption
would increase less than forecasted, potential for energy savings is higher, and renewable
energy sources can play more important role if their development is strongly supported. Thus
there are alternative strategies to provide necessary power supply with only slightly higher
costs. They also disagreed with the majority assessment on risks and environmental
consequences, stating that increased use of nuclear power counteracts transfer to sustainable
development.

The final plenary session on nuclear power lasted for several days. The voting on May 24
resulted in ratification of the DiP, with votes 107-92.

The Government decision and its ratification by the Parliament was approved also by
the majority of general public

A poll was conducted among the general public immediately after the Parliament had ratified
the DiP. A clear majority of those questioned approved the decision: 55 % were for, 31
against, and 13 undecided.

The response on the decision was mixed in newspaper articles and on reader opinion pages,
but the main editorials in all larger newspapers welcomed the decision in a positive spirit.
According to a study done for the MTI, not a single main editorial took a negative position on
the decision.

Also in preparation for the construction project, the electricity generating company TVO has
found a positive and excited response. The owners of TVO are large industrial companies that
are eligible to buy the produced electricity in the ratio of their ownership, and they are
generally willing to keep their shares. There is also a big demand for additional shares if such



can be made available. Furthermore, there seems to be more than enough financing
institutions that are willing to provide money for the project.

A new nuclear power plant can be built safer than the existing plants

Current generation of world’s NPP’s was basically designed in the 1970’s without much
experience from NPP operation. From that point of view the safety record is surprisingly
good: only one event, the accident at Chernobyl NPP, has released radioactive material to the
environment to such an extent that the resulting manmade radiation outside the NPP exceeds
the normal variation of radiation in the nature. Spreading of radioactive material from all other
accidents and incidents at NPP’s has been restricted inside the facility (to be accurate, in some
cases small amounts of no safety concern have leaked outside).

The main reason for the accident at Chernobyl was that the reactor did not meet the most
important safety principles of a reactor design. Those principles were developed in the USA
already in 1960’s, and they became standard in most of the countries.

Experience of more than 10 000 reactor years is now available, and many lessons have been
learned worldwide on how to make NPP’s safer than the current generation and how to
operate them more safely.

Among the improvements that can be made in a new plant one could list the following:
� Design features that have reduced the reliability of operation at current plants have

been replaced with more robust solutions.
� New fabrication technology and better materials provide higher quality of the pressure

vessels and pipes. This means smaller risk of a serious structural failure.
� Lay out of a new plant can be made such that all safety systems are optimally

protected, and can provide their vital function even if some of their parts are lost due
to external or internal hazards (fire, flooding, extreme weather, manmade impact). In
this way also protection against terrorist acts can be significantly improved.

� Modern automation systems are to day for online monitoring and accurate control of
the plant state. This permits early detection of smallest deviations from the normal
situation and fast response of automatic protective functions. On the other hand,
demonstration of the proper function of advanced control systems in all circumstances
poses novel challenges in safety assessment.

� Full scope simulators are made available already during construction time for training
of operators. The operators learn to observe situations that deviate from normal, and
get experience from handling of simulated accidents.

� The traditional safety approach, including multiple barriers for radioactive releases, is
strengthened by more elaborate protection against potential human errors in design and
operation.

� Reliability of safety systems is improved by means of probabilistic safety analysis, and
their proper function is ensured with experimental research.



� Improved containment design features and independent safety systems to protect
containment integrity have been added, with the aim to prevent radioactive releases
even after reactor core meltdown.

� All of the above features together significantly advance the implementation of the
fundamental Defence-in-Depth Principle of nuclear safety design.

In the plant concepts reviewed by STUK during the Decision in Principle stage, these
improvements have been implemented to varying degrees. Although STUK concluded that all
designs can be modified to meet the respective criteria, some of them need larger
modifications than others. 

Safety requirements have been codified in detail in the Finnish national regulations

Development of Finnish national safety criteria started with the construction of Loviisa
VVER’s in the early 1970’s. Since then continuous evolution of the regulations has been
driven by new plant prospects and a desire to improve safety of current plants. The criteria
have been updated considering operational experience and advances in science and
technology. The applicability of revised criteria has been tested in operating license renewals
(mid 80’s, mid 90’s) and in licensing power uprates of the current plants, and also in many
discussions with experts representing vendors of new NPP’s. The discussion with vendor
representatives has resulted in continuous efforts to improve safety of new plant designs.

The safety criteria have their roots in well proven internationally accepted principles, and
emphasise the consistent application of those principles throughout the plant in all safety
relevant systems. 

Inherent passive safety features have to be provided where possible. Diverse and multiple
safety systems are required to ensure high reliability of vital safety functions. The redundant
parts serving same tasks have to be separated from each other with adequate barriers.
Balanced design and avoidance of risks has to be verified by means of probabilistic risk
assessment in an early stage. 

Protection against a number of specific postulated accidents is required, even assuming
coincident failures in vital safety systems. Credible safety margins have to be demonstrated by
validated analytical methods, experiments, or practical experience, both in normal operation
and in accident conditions.

In spite of means intended to prevent a severe reactor core damage with extremely high
reliability, a containment system has to be provided that even after a complete reactor core
meltdown could prevent  large releases of radioactive material.

In detail the current safety requirements can be found from STUK's website www.stuk.fi.

http://www.stuk.fi/



