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EXECUTIVE SUMMARY

Finland signed on 20 September 1994 the Convention on Nuclear Safety which was adopted on 17 June
1994 in the Vienna Diplomatic Conference. The Convention was ratified on 5 January 1996, and it came
into force in Finland on 24 October 1996.

There are two nuclear power plants in Finland: the Loviisa and Olkiluoto plants. The Loviisa plant
includes two VVER units, operated by Imatran Voima Oy, and the Olkiluoto plant two BWR units,
operated by Teollisuuden Voima Oy. The Loviisa units were connected to the electrical network in 1977
(unit 1) and 1980 (unit 2) and the Olkiluoto units 1 and 2 in 1978 and 1980, respectively. The nominal
reactor thermal power of the Loviisa units is 1500 MW and of the Olkiluoto units 2500 MW. At both
sites there are interim storages for spent fuel as well as for medium and low level radioactive wastes.

Finland observes the principles of the Convention, when applicable, also in other uses of nuclear energy
than nuclear power plants, e.g. research reactors and facilities for nuclear waste. In Finland, such
facilities are the TRIGA Mark II research reactor (250 kW) in Espoo and the final disposal facilities for
low and medium level radioactive waste at the Olkiluoto and Loviisa plant sites. The TRIGA Mark II
reactor was taken into operation in 1962, and the disposal facility at Olkiluoto in 1992 and at Loviisa in
1998.

In this report, the implementation of each of the Articles 4 and 6 to 19 of the Convention is separately
evaluated. Based on the evaluation it can be concluded that
¢ the Finnish nuclear and radiation regulations fulfil the obligations of the Convention
e the Finnish regulatory infrastructure is in compliance with the Convention obligations
e the regulatory and licensee practices comply with the Convention obligations
e there are issues requiring further measures to enhance safety; main issues are discussed in the
report.

In conclusion, Finland has implemented the obligations of the Convention and also the objectives of the
Convention are complied with.
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1 INTRODUCTION

Finland signed on 20 September 1994 the Conven-
tion on Nuclear Safety which was adopted on 17
June 1994 in the Vienna Diplomatic Conference.
The Convention was ratified on 5 January 1996,
and it came into force in Finland on 24 October
1996.

The fulfilment of the obligations of the Conven-
tion is evaluated in this report. The evaluation is
mainly based on the Finnish legislation and other
regulations as well as on the safety assessments of
Finnish nuclear power plants.

Main regulations in the field of nuclear energy
are the Nuclear Energy Act and Decree, the Radi-
ation Act and Decree, and the Decisions of the
Council of State as well as the Regulatory Guides
(YVL Guides) issued by the Radiation and Nucle-
ar Safety Authority (STUK).

The Finnish nuclear energy legislation is mod-
ern and comprehensive. One of the general princi-
ples of the Nuclear Energy Act requires that the
use of nuclear energy must be safe; it shall not
cause injury to people, or damage to the environ-
ment or property. The Act also provides that the
use of nuclear energy, taking into account its
various effects, shall be in line with the overall
good of the society. According to the safety regula-
tions, the level of safety must continuously be
maintained as high as reasonably achievable. The
most essential safety regulations are listed in
Annex 1.

Finland is a member state of the European
Union. The regulations of the Union are in force in
Finland. When necessary, the Finnish regulations
are modified to take into account the EU regula-
tions. The EU regulations relate e.g. to radiation
protection, but there are no regulations pertaining
directly to nuclear safety.

In Finland, there are two nuclear power plants:
the Loviisa and Olkiluoto plants. The Loviisa

plant includes two VVER units, operated by Imat-
ran Voima Oy, and the Olkiluoto plant two BWR
units, operated by Teollisuuden Voima Oy.

The nominal thermal power of both of the
Loviisa units is 1500 MW (109% as compared to
the original 1375 MW). The increase of the power
level was licensed in April 1998. The Operating
Licences of the units are valid until the end of
2007.

The nominal thermal power of both of the
Olkiluoto units is 2500 MW, which was licensed in
August 1998. The new power level is 115,7% as
compared to the earlier nominal power 2160 MW
licensed in 1983. The original power levels of the
units were 2000 MW. The Operating Licences of
the units are valid until the end of 2018. According
to the conditions of the licenses, the licensee shall
carry out an intermediate safety assessment by
the end of 2008. This assessment will be reviewed
by STUK.

The Loviisa and Olkiluoto nuclear power plant
units were connected to the electrical network as

follows:

e Loviisa 1 8.2.1977
e Loviisa 2 4.11.1980
e TVOI 2.9.1978
e TVOII 18.2.1980.

In Annexes 2 and 3 technical information on the
facilities is given. At both sites there are fresh and
spent fuel storage facilities, and facilities for sto-
rage and treatment of low and medium level ra-
dioactive wastes.

In the Vienna Diplomatic Conference in 1994
Finland informed that it observes the principles of
the Convention, when applicable, also in other uses
of nuclear energy than nuclear power plants, e.g.
research reactors and facilities for nuclear wastes.
In Finland, such facilities are the TRIGA Mark II
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research reactor (250 kW) in Espoo and the final
disposal facilities for low and medium level radio-
active waste at the Olkiluoto and Loviisa plant
sites. The TRIGA Mark II reactor was taken into
operation in 1962, and the disposal facility at
Olkiluoto in 1992 and at Loviisa in 1998.

Spent fuel from the Olkiluoto plant has been
stored in the intermediate storage facility at the
plant site. At the Loviisa plant, spent fuel has
been stored in the storages of the plant for some
years, after which spent fuel was transported
back to Russia. Due to the changes of the Nuclear
Energy Act in 1994, spent fuel generated in Fin-
land has to be treated, stored and disposed of in
Finland. Accordingly, spent fuel shipments to Rus-
sia were terminated at the end of 1996, and
additional spent fuel storage capacity is being
constructed at the Loviisa site by Imatran Voima
Oy. For taking care of the spent fuel final disposal,
a joint company Posiva Oy has been established
by Imatran Voima Oy and Teollisuuden Voima Oy.

As regards the final disposal of spent fuel, the
decision of the Ministry of Trade and Industry in
1991 requires that by the end of 2000 such a
disposal site has been selected where a disposal
facility can be constructed, if needed.

The attached booklet Nuclear Energy in Fin-
land, Annex 4, provides an overview on the use of
nuclear energy in Finland. In the use of nuclear
energy, international co-operation is of high im-
portance, and the Finnish regulatory authorities,
nuclear power utilities and research institutes
have actively seeked for connections with foreign
organisations. In this respect, especially the func-
tions of the JAEA and OECD/NEA are essential.

In Chapter 2 of this report, the implementation
of each of the Articles 4 and 6 to 19 of the
Convention is separately evaluated. At the end of
Chapter 2, a concluding summary on the fulfil-
ment of the obligations of the Convention is pre-
sented. Main issues requiring further measures to
enhance safety are discussed in Chapter 3.
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2 COMPLIANCE WITH ARTICLES 4

AND 6 TO 19

2.1 Article-by-article review
Article 4. Implementing measures

Each Contracting Party shall take, within the
framework of its national law, the legislative,
regulatory and administrative measures and oth-
er steps necessary for implementing its obliga-
tions under this Convention.

The legislative, regulatory and other measures to
fulfil the obligations of the Convention are discus-
sed in this report.

Article 6. Existing nuclear installations

Each Contracting Party shall take the appropri-
ate steps to ensure that the safety of nuclear
installations existing at the time the Convention
enters into force for that Contracting Party is
reviewed as soon as possible. When necessary in
the context of this Convention, the Contracting
Party shall ensure that all reasonably practica-
ble improvements are made as a matter of urgen-
cy to upgrade the safety of the nuclear installa-
tion. If such upgrading cannot be achieved, plans
should be implemented to shut down the nuclear
installation as soon as practically possible. The
timing of the shut-down may take into account
the whole energy context and possible alterna-
tives as well as the social, environmental and
economic impact.

The latest comprehensive safety assessments of
the Loviisa and Olkiluoto nuclear power plants
were carried out in connection with re-licensing of
the operation of the plants. The current Operating
Licences of the Loviisa units were issued in April
1998. The licences are valid until the end of 2007.

The Operating Licences of the Olkiluoto units
were issued in August 1998, and they are valid
until the end of 2018. According to the conditions
of the Operating Licenses of the Olkiluoto units,
the licensee shall carry out an intermediate safety
assessment by the end of 2008. This assessment
will be reviewed by STUK. The licensed nominal
thermal power of the Loviisa units is 1500 MW
and of the Olkiluoto units 2500 MW.

The license applications for the new licences
included the documents required by Section 34 of
the Nuclear Energy Decree. E.g. the following
documents were updated:

e Final Safety Analysis Reports

e Probabilistic Safety Analysis Reports, inclu-
ding Level 1 and 2 PSA analyses

e Quality Assurance Programmes for Operation

e Technical Specifications

e Programmes for Periodic Inspections

e Plans for Physical Security and Emergency
Preparedness

e Manuals for Accounting and Control of Nuclear
Materials

e Administrative Rules for the Facilities

e Programmes for Radiation Monitoring in the
Environment of the Facilities

e Licensee assessments of how the regulations
have been complied with, including the fulfil-
ment of YVL Guides

e Licensee assessments of how an adequate safe-
ty level has been maintained

¢ Plans for Radioactive Waste Management.

The overall safety review of the Loviisa and Olki-
luoto plants was carried out by STUK in 1997
1998. The safety documentation, including safety
assessments done by both licensees, was sub-
mitted to STUK at the end of 1996. In the safety
documentation for the Loviisa units the uprated
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nominal thermal power 1500 MW was taken into
account. This is 109% as compared to the original
power 1375 MW. As regards the Olkiluoto units,
the safety documentation was based on the upra-
ted nominal thermal power 2500 MW, which is
115,7% as compared to the earlier power 2160 MW.
The original power of the Olkiluoto units was 2000
MW.

In addition to the review of the above mentioned
documents, STUK also made independent safety
assessments and several topical inspections to the
facilities, in addition to the regular inspection pro-
gramme. The statements of STUK were given to
the Ministry of Trade and Industry in March 1998
and in June 1998, respectively. As regards radia-
tion and nuclear safety, the main conclusions in the
statements were that the conditions of the Finnish
nuclear energy legislation are complied with.

The safety, security and emergency response
arrangements of the Loviisa and Olkiluoto plants
were assessed by STUK based on the Decisions of
the Council of State 395/1991, 396/1991 and 397/
1991 (see Article 7). The results of the safety
review are discussed in Annexes 5 and 6. As a
conclusion, the safety, security and emergency
response arrangements of the Loviisa and Olkiluo-
to plants are in compliance with Decisions 395/
1991, 396/1991 and 397/1991. During the review
many issues for further enhancing safety were
identified. The most essential of them are dis-
cussed in Chapter 3 of this report. As regards the
Loviisa power plant, it was noted that Sections 11
(Limit for a postulated accident), 12 (Limit for a
severe accident), 17 (Ensuring containment build-
ing integrity) and 18 (Ensuring safety functions)
of 395/1991 are not completely fulfilled (see Annex
5). However, taking into account Section 28 of
Decision 395/1991 and the plant modifications for
enhancing safety to be implemented in the near
future, it can be stated that the Loviisa plant is in
compliance with Decision 395/1991.

In addition to the comprehensive safety review
related to the licensing of the operation of the
Loviisa and Olkiluoto plants, ongoing inspection
and safety assessment programmes are carried
out by STUK to ensure that the required safety
level is maintained and enhanced when necessary.
Decision 395/1991 provides that for further safety
enhancement, actions shall be taken which can be

regarded as justified considering operating experi-
ence and the results of safety research as well as
the advancement of science and technology.

International OSART (Operational Safety Re-
view Team) missions have visited both of the
Finnish nuclear power plants, Olkiluoto in March
1986 and Loviisa in November 1990.

Based on Decision 398/1991 (see Article 7), the
safety of the Olkiluoto disposal facility for low and
medium level radioactive waste was assessed by
STUK in 1991, and the facility was taken in
operation in 1992. A similar safety assessment
was carried out for the Loviisa disposal facility in
1997-1998. The first stage of the Loviisa disposal
facility was taken in operation in 1998. According
to the licence conditions, the safety of the Olkiluo-
to disposal facility has to be reassessed by the
licensee by the end of 2006, and the safety of the
Loviisa facility by the end of 2013.

TRIGA Mark II is the only research reactor in
Finland. Its current operating licence was issued
in December 1989, and it is valid until the end of
1999. STUK reviewed the safety of the reactor
based on the licence application, and gave its
statement to the Ministry of Trade and Industry
in October 1989. Under the terms of reference of
INFCIRC/18/Rev.1, an IAEA team last visited Fin-
land in November 1987 for evaluating nuclear
safety and radiation protection at the TRIGA
Mark II reactor.

It is concluded in this report that Finnish
regulations and practices are in compliance with
the obligations of the Convention, and the safety
review required by Article 6 has already been
carried out. Safety improvements have been an-
nually implemented at the Loviisa and Olkiluoto
plants since their commissioning. There exists no
urgent need for additional improvements to up-
grade the safety of these plants in the context of
the Convention. However, there are many identi-
fied issues for enhancing safety. These issues are
mentioned under the relevant Articles, and they
are discussed in Chapter 3 of this report.

Article 7. Legislative and regulatory
framework

1. Each Contracting Party shall establish and
maintain a legislative and regulatory frame-
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work to govern the safety of nuclear installa-
tions.

2. The legislative and regulatory framework
shall provide for:

(i) the establishment of applicable national

safety requirements and regulations;

a system of licensing with regard to nuclear

installations and the prohibition of the oper-

ation of a nuclear installation without a li-

cence;

(iti) a system of regulatory inspection and as-
sessment of nuclear installations to ascer-
tain compliance with applicable regulations
and the terms of licences;

(iv) the enforcement of applicable regulations
and of the terms of licences, including sus-
pension, modification or revocation.

In Finland, the legislation for the use of nuclear
energy and for radiation protection was establis-
hed in 1957. Since that several amendments and
new regulations have been issued.

In 1988 a completely revised Nuclear Energy
Act was issued, together with a supporting Nuclear
Energy Decree. The scope of this legislation covers
e.g.

e the construction and operation of nuclear facil-
ities; nuclear facilities refer to facilities for
producing nuclear energy, including research
reactors, facilities for extensive disposal of
nuclear wastes, and facilities used for extensi-
ve fabrication, production, use, handling or
storage of nuclear materials or nuclear wastes

e the possession, fabrication, production, trans-
fer, handling, use, storage, transport, export
and import of nuclear materials and nuclear
wastes as well as the export and import of ores
and ore concentrates containing uranium or
thorium.

The Radiation Act and Decree were revised in
1991, taking into account the ICRP Publication 60
(1990 Recommendations of the International Com-
mission on Radiological Protection). Section 2, Ge-
neral principles, and Chapter 9, Radiation work,
of the Act are applied to the use of nuclear energy.
Based on the Nuclear Energy Act, the Council of
State issued in 1991 the following decisions:
e Decision of the Council of State on the General

Regulations for the Safety of Nuclear Power
Plants (395/1991)

e Decision of the Council of State on the General
Regulations for Physical Protection of Nuclear
Power Plants (396/1991)

e Decision of the Council of State on the General
Regulations for Emergency Response Arrange-
ments at Nuclear Power Plants (397/1991)

e Decision of the Council of State on the General
Regulations for the Safety of a Disposal Facili-
ty for Reactor Waste (398/1991).

The general regulations 395/1991, 396/1991 and
397/1991 are applied to a nuclear power plant
which is defined to be a nuclear facility equipped
with a nuclear reactor and intended for electricity
generation, or if such or other nuclear facilities
have been placed on the same site, the entity of
facilities formed by them. The general regulations
are also applied to other nuclear facilities to the
extent applicable.

The regulations mentioned above are attached
to this document, Annex 7.

Detailed safety requirements are provided in
YVL Guides. YVL Guides also provide adminis-
trative procedures for regulation of the use of
nuclear energy. YVL Guides are issued by STUK,
as stipulated in the Nuclear Energy Act. YVL
Guides are rules an individual licensee or any
other organisations concerned shall comply with,
unless some other acceptable procedure or solu-
tion has been presented to STUK by which the
safety level laid down in an YVL Guide is
achieved. Taking into account Sections 27 and 28
of Decision 395/1991, STUK may decide that some
new requirements are not applied to a nuclear
power plant unit already in use.

The licensing process is defined in the legisla-
tion. The construction and operation of a nuclear
facility is not allowed without a licence. The li-
cences are granted by the Council of State. The
conditions for granting a license are prescribed in
the Nuclear Energy Act. The Operating Licences
are granted for a limited period of time. This
period has been about ten years. The periodic
relicensing has allowed good opportunities for a
comprehensive, periodic safety review. The new
operating licenses of the Olkiluoto units are valid
for a longer period, but an intermediate safety
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assessment is required as a condition of the li-
censes.

Before a Construction Licence for a nuclear
power plant, a nuclear waste disposal facility, or
other significant nuclear facility can be applied, a
Decision in Principle by the Council of State is
needed. A condition for granting the Decision in
Principle is that the operation of the facility in
question is in line with the overall good for society.
Further conditions are as follows:

e the municipality of the intended site of the
nuclear facility is in favour of constructing the
facility

¢ no factors indicate a lack of sufficient prerequi-
sites for constructing the facility according to
Section 6 of the Nuclear Energy Act. Section 6
provides that the use of nuclear energy shall be
safe; it shall not cause injury to people, or
damage to the environment or property.

The coming into force of the Decision in Principle
further requires that it will be confirmed by the
simple majority of the Parliament. The Parlia-
ment can not make any changes to the Decision, it
can only approve it or to reject it as it is. The
licensing process is described in Figure 1.

The legislation also provides the regulatory con-
trol system for the use of nuclear energy. According
to Section 55 of the Nuclear Energy Act, STUK is
responsible for the regulatory control of the safety

of the use of nuclear energy (see Article 8). The
rights and responsibilities of STUK are provided in
the Nuclear Energy Act. Safety review and assess-
ment as well as inspection activities are covered by
the regulatory control.

Furthermore, the Nuclear Energy Act defines
the enforcement system and rules for suspension,
modification or revocation of a licence. The en-
forcement system includes provisions for execu-
tive assistance if needed and for sanctions in case
the law is violated.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 7.

Article 8. Regulatory body

1. Each Contracting Party shall establish or
designate a regulatory body entrusted with
the implementation of the legislative and
regulatory framework referred to in Article
7, and provided with adequate authority,
competence and financial and human re-
sources to fulfil its assigned responsibilities.

2. Each Contracting Party shall take the appro-
priate steps to ensure an effective separa-
tion between the functions of the regulatory
body and those of any other body or organi-
zation concerned with the promotion or utili-
zation of nuclear energy.

PARLIAMENT

Acceptance/rejection of the decision in principle
of the Council of State

Information \4
GENERAL  [* P
PUBLIC Opinions [ COUNCIL OF STATE [~ OTHER LOCAL AND
" Statements STATE AUTHORITIES
T MINISTRY OF TRADE on specific AND STANDING
Acceptance/rejection AND INDUSTRY topics COMMITTEES

Statement on safety

Information | of the application
| v Application

APPLICANT ' .

STUK

ADVISORY COMMITTEE
ON NUCLEAR SAFETY

&
<

Statement on

Regulatory
Control

Experts’ opinions

safety

VTT and other
expert bodies

Figure 1. Licensing of nuclear power plants in Finland.
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According to Section 54 of the Nuclear Energy Act,
the overall authority in the field of nuclear energy
is the responsibility of the Ministry of Trade and
Industry. The Ministry prepares matters concer-
ning nuclear energy to the Council of State for
decision-making and, to some extent, grants im-
port and export licences for nuclear equipment
and materials. Among other duties, the Ministry
of Trade and Industry is responsible for the for-
mulation of a national energy policy.

STUK is an independent governmental organi-
sation for the regulatory control of radiation and
nuclear safety. The current Act on STUK was given
in 1983. According to the Decree on STUK, STUK
has the following duties:

e regulatory control of safety of the use of
nuclear energy, emergency preparedness, phy-
sical security and nuclear materials

e regulatory control of the use of radiation and
other radiation practices

e monitoring of the radiation situation in Fin-
land, and maintaining of preparedness for ab-
normal radiation situations

e maintaining of national metrological standards
in the field

e research and development work for enhancing
radiation and nuclear safety

¢ informing on radiation and nuclear safety issu-
es, and participating in training activities in
the field

e producing expert services in the field

e making proposals for developing the legislation
in the field, and issuing general guides concer-
ning radiation and nuclear safety

e participating in international co-operation in
the field, and taking care of international cont-
rol, contact or reporting activities as enacted or
defined.

STUK is administratively under the Ministry of
Social Affairs and Health. Connections to mi-
nistries and governmental organisations are desc-
ribed in Figure 2.

It is emphasised that the regulatory control of
the safe use of nuclear energy is independently
carried out by STUK. STUK has no responsibilities
or duties which would be in conflict with regulatory
control.

The responsibilities and rights of STUK, as
regards the regulation of the use of nuclear ener-

gy, are provided in Sections 55 and 63 of the
Nuclear Energy Act. They cover the safety review
and assessment of licence applications, and the
regulatory control of the construction and opera-
tion of a nuclear facility. The regulatory control of
nuclear power plants is described in detail in
Guide YVL 1.1 The Finnish Centre for Radiation
and Nuclear Safety as the Regulatory Authority
for the Use of Nuclear Energy.

STUK does not grant any construction or oper-
ating licences for nuclear facilities (see Article 7).
However, in practice no such licence would be
issued without STUK's statement where the fulfil-
ment of the safety regulations is confirmed.

STUK has the legal authority to carry out
regulatory control. STUK has e.g. legal rights to
require modifications to nuclear power plants, to
limit the power of plants and to require shutdown
of plants when necessary for safety reasons.

STUK has adequate resources to fulfil its
responsibilities. The staff of STUK is rather large
in comparison with regulatory bodies in many
other countries. About 70 professionals are work-
ing in the field of nuclear energy. The expertise of
STUK covers all the essential areas needed in the
safety control of the use of nuclear energy.

MINISTRY OF SOCIAL
AFFAIRS AND HEALTH
- administrative

STUK - RADIATION
AND NUCLEAR
SAFETY AUTHORITY

authority for the use - independent
of radiation regulatory and
research

_____ organisation

AND INDUSTRY
- overall authority for .
the use of P

nuclear ener i ' ini
uclear energy i1 | Ministry of Defence

MINISTRY OF TRADE | [+

Ministry of Environment

MINISTRY OF THE i
INTERIOR o
- protection of population| |
in emergency ;
conditions !

Ministry of Transport

Ministry of Agriculture

. Finnish Meteorological
- security ' | Institute
MINISTRY FOR

: Customs Authority
FOREIGN AFFAIRS

- nuclear safety in
regions surrounding
Finland

- non-proliferation of
nuclear weapons

National Food
Administration

Technical Research
Centre of Finland

between STUK and
Ministries and other governmental organisations.

Figure 2. Co-operation
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All of the professional staff of STUK conduct-
ing safety assessments and inspections have a
degree of university level. A training programme
has been established for the staff of STUK. STUK
also has close connections with foreign regulatory
bodies for exchanging information on important
safety issues. The average experience of the staff
is about 14 years in the nuclear field.

The organisational structure and the responsi-
bilities within STUK are provided in the Quality
Manuals of STUK. Also procedures for regulatory
control and other activities of STUK are presented
in the Manuals. The organisation of STUK is
described in the Figure 3.

STUK receives the main part of its financial
resources through the government budget. The
costs of regulatory control are charged in full to
the licensees, but they are re-imbursed to the
government. This means in practice that STUK is
not financially dependent on licensee solvency.

An Advisory Committee on Nuclear Safety has
been established by a decree. This Committee
gives advice to STUK on important safety issues
and regulations. In addition, an Advisory Commit-
tee on Radiation Safety has been established for
advising the Ministry for Health and Social Af-
fairs. The members of these Committees are nomi-
nated by the Council of State.

The main technical support organisation of
STUK is the Technical Research Centre of Finland
(VTIT). In VTT, about 150 experts are working in
the field of nuclear energy.

There are also research programmes related to
the safety of nuclear power plants and waste
management. These programmes are mainly fi-
nanced by the Ministry of Trade and Industry and
STUK. Research programmes are described in
Annex 8. In addition to these programmes, STUK
finances research projects supporting more direct-
ly regulatory control activities.

The annual report on the regulatory control of
nuclear safety for 1997 is attached to this docu-
ment, Annex 9. In the report also the financial
resources of STUK are discussed. In 1997, the
expenditures of the regulatory control of nuclear
safety were about 31,5 MFIM.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 8.

Article 9. Responsibility of the licence holder

Each Contracting Party shall ensure that prime
responsibility for the safety of a nuclear installa-
tion rests with the holder of the relevant licence
and shall take the appropriate steps to ensure
that each such licence holder meets its responsi-
bility.

According to Section 9 of the Nuclear Energy Act,
each licensee is responsible for the safety of his
use of nuclear energy. Furthermore, the licensee is
responsible for such physical protection and emer-
gency preparedness arrangements and other ne-
cessary arrangements for limitation of nuclear da-

Total staff 290
H Operating costs in 1997 111 MFIM
Director General Funding In 1997
DG'’s Office - state budget 84 MFIM
- expert service contracts 19 MFIM
- research funds (incl. EU) 8 MFIM
Information Services Admimistration and
Internal Services
Emergency Support to
Preparedness Eastern Europe
| [ [ |
Nuclear Waste Nuclear Radiation Research and
and Materials Reactor Practices Environmental
Regulation Regulation Regulation Surveillance

Figure 3. Organisation of STUK.
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mages, which do not belong to the authorities. The
licensee, whose operations generate or has gene-
rated nuclear waste, is responsible for all nuclear
waste management measures and their ap-
propriate preparation. The licensee is furthermore
responsible for depositing in advance for the costs
of nuclear waste management in a special nuclear
waste fund being operated under the Ministry of
Trade and Industry.

It is the responsibility of the regulatory body to
verify that the licensees fulfil the regulations. This
verification is carried out through safety review
and assessment as well as inspection programmes
established by STUK.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 9.

Article 10. Priority to safety

Each Contracting Party shall take the appropri-
ate steps to ensure that all organizations en-
gaged in activities directly related to nuclear in-
stallations shall establish policies that give due
priority to nuclear safety.

Safety is emphasised in the general principles of
the Nuclear Energy Act. According to Section 6 the
use of nuclear energy shall be safe; it shall not
cause injury to people, or damage to the environ-
ment or property.

Section 4 of Decision 395/1991 provides that, an
advanced safety culture shall be maintained when
designing, constructing and operating a nuclear
power plant. It shall be based on the safety empha-
sising attitude of the management of the organisa-
tion in question, and on motivation of the personnel
for responsible work. This presupposes well organ-
ised working conditions and an open working at-
mosphere as well as the encouragement of alert-
ness and initiative in order to detect and eliminate
factors which endanger safety.

At the Loviisa and Olkiluoto nuclear power
plants, actions have been taken to emphasise a
high level of safety culture, and to further develop
it. Written safety policies have been formally
established by the licensees.

According to Section 79 of the Nuclear Energy
Act, a responsible director approved by STUK has
to be appointed for the construction and operation
of a nuclear power plant. The responsible director

has a duty to see that the provisions of the
Nuclear Energy Act, the rules and regulations
issued by virtue of it and the licence conditions
concerning the safe use of nuclear energy, the
arrangements for physical protection and emer-
gencies and the safeguards control are complied
with. The responsible director shall have real
possibilities to take effectively care of this duty.

Organisational units for safety exist at the
Loviisa and Olkiluoto plants. These units are
independent of those units which are directly
responsible for the operation of the plants. In
addition, independent advisory bodies for safety
issues have been established by both licensees.

Safety is also emphasised in the Quality Manu-
als of STUK as well as in the framework contract
between STUK and its technical support organisa-
tion VTT.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 10.

Article 11. Financial and human resources

1. Each Contracting Party shall take the appro-
priate steps to ensure that adequate finan-
cial resources are available to support the
safety of each nuclear installation through-
out its life.

2. Each Contracting Party shall take the appro-
priate steps to ensure that sufficient num-
bers of qualified staff with appropriate edu-
cation, training and retraining are available
for all safety-related activities in or for each
nuclear installation, throughout its life.

Sections 19 and 20 of the Nuclear Energy Act defi-
ne as a condition for granting a Construction or
Operating Licence that the applicant has suffi-
cient financial resources. This condition shall be
complied with throughout the operation of the fa-
cility. For example, the licensee shall have ade-
quate financial resources to enhance the safety of
the facility based on operating experience and the
results of safety research as well as on the advan-
cement of science and technology. Sections 32 and
34 of the Nuclear Energy Decree provide that the
application for the construction and operation of a
nuclear facility include information on the finan-
cial resources of the applicant.

13
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Sections 35 to 53 of the Nuclear Energy Act
provide detailed regulations for the financial ar-
rangements for taking care of nuclear waste man-
agement. The Act on Third Party Liability provides
regulations on financial arrangements for nuclear
accidents, taking into account that Finland is a
party to the Paris and Brussels conventions.

The annual reports of Imatran Voima Oy and
Teollisuuden Voima Oy for 1997 are attached to
this document, Annexes 10 and 11. They provide
financial information on the utilities. Both utili-
ties have annually invested typically about 50—
100 MFIM for maintaining and improving safety.

According to Section 19 of the Nuclear Energy
Act, a necessary condition for granting a Con-
struction Licence of a nuclear facility is the availa-
bility of the necessary expertise. According to
Section 20 of the Nuclear Energy Act, an Operat-
ing Licence of a nuclear facility can be granted if
the applicant has available the necessary exper-
tise and, in particular, if the operating organisa-
tion and the competence of the operating staff are
appropriate.

Section 25 of Decision 395/1991 requires the
following:

Nuclear power plant personnel shall be well
suited for its duties, competent and well trained.
Initial, complementary and refresher training pro-
grammes shall be established for the personnel.

For ensuring safety in all situations, competent
personnel shall be available in a sufficient number.

The licensee has the prime responsibility for
ensuring that his employees are qualified and
authorised to their jobs. Both Finnish licensees
have full-scale plant-specific simulators at the site.
Training programmes, including simulator train-
ing, are further discussed in Annexes 5 and 6.

According to Sections 55 and 79 of the Nuclear
Energy Act, and Sections 113, 119, and 122 to 130
of the Nuclear Energy Decree, STUK is responsi-
ble for controlling the necessary qualifications on
the persons engaged in activities important to
safety. STUK has issued requirements on staff
qualification and described the respective regula-
tory control procedures in the Guide YVL 1.1 The
Finnish Centre for Radiation and Nuclear Safety
as the Regulatory Authority for the Use of Nuclear
Energy, Guide YVL 1.6 Nuclear Power Plant Oper-
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ator Licensing and Guide YVL 1.7 Duties Impor-
tant to Nuclear Power Plant Safety, Staff Qualifi-
cation and Training.

In conclusion, Finnish regulations and practices
are in compliance with Article 11.

Article 12. Human factors

Each Contracting party shall take the appropri-
ate steps to ensure that the capabilities and limi-
tations of human performance are taken into ac-
count throughout the life of a nuclear installa-
tion.

Section 19 of Decision 395/1991 requires the follo-
wing:

Special attention shall be paid to the avoid-
ance, detection and repair of human errors. The
possibility of human errors shall be taken into
account both in the design of the nuclear power
plant and in the planning of its operation so that
the plant withstands well errors and deviations
from planned operational actions.

This means that human factors have to be taken
into account in the design, construction and opera-
tion of the facility. Human factors have also to be
taken into account in the failure analyses of plant
safety systems and in probabilistic safety analyses
(see Article 14). Such analyses have been complet-
ed for all Finnish nuclear power plants.

As regards the operation of the facility, the
influence of human factors and the respective
need for corrective measures are assessed by the
licensees and STUK, when evaluating abnormal
events and their lessons learnt. Each operating
organisation has established a systematic proce-
dure for making event evaluations.

Human resources and quality assurance are
discussed under Articles 11 and 13, respectively.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 12.

Article 13. Quality assurance

Each Contracting Party shall take the appropri-
ate steps to ensure that quality assurance pro-
grammes are established and implemented with
a view to providing confidence that specified re-
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quirements for all activities important to nuclear
safety are satisfied throughout the life of a nucle-
ar installation.

According to Sections 35 and 36 of the Nuclear
Energy Decree, a quality assurance programme for
design and construction as well as for operation are
required to be submitted to STUK when applying
for the construction and operating licence of a
nuclear facility, respectively. The general quality
assurance requirements apply to the whole life of a
nuclear facility.

According to the Decision 395/1991, quality
assurance shall refer to all planned and systemat-
ic actions necessary to provide adequate confi-
dence that a component, plant, or activity will
satisfy given requirements. Section 5 of the Deci-
sion requires the following:

Advanced quality assurance programmes shall
be employed in all activities which affect safety
and relate to the design, construction and opera-
tion of a nuclear power plant.

Detailed quality assurance requirements are
provided in Guide YVL 1.4 Quality Assurance of
Nuclear Power Plants. Quality assurance for the
operation of a nuclear power plant is especially
covered by Guide YVL 1.9 Quality Assurance dur-
ing Operation of Nuclear Power Plants, and for
nuclear fuel by Guide YVL 6.7 Quality Assurance of
Nuclear Fuel. Guide YVL 1.4 and Guide YVL 1.9
are applied also to other nuclear facilities than
nuclear power plants.

Quality assurance programmes of the licen-
sees/applicants and of the main suppliers are
subject to approval by STUK. Furthermore, quali-
ty assurance programmes have to be established
by all other organisations participating in activi-
ties important to safety of the use of nuclear
energy. The implementation of these quality as-
surance programmes is verified by STUK through
audits and inspections. The safety review based
on Decision 395/1991 concluded that further de-
velopment is needed in the existing quality sys-
tems of the Loviisa and Olkiluoto plants. Atten-
tion is needed in organisational and managerial
issues. Quality assurance is further discussed in
Annexes 5 and 6.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 13.

Article 14. Assessment and verification of
safety

Each Contracting Party shall take the appropri-

ate steps to ensure that:

(i) comprehensive and systematic safety assess-
ments are carried out before the construc-
tion and commissioning of a nuclear instal-
lation and throughout its life. Such assess-
ments shall be well documented, subsequent-
ly updated in the light of operating experi-
ence and significant new safety information,
and reviewed under the authority of the
regulatory body;

(i1) verification by analysis, surveillance, testing

and inspection is carried out to ensure that

the physical state and the operation of a

nuclear installation continue to be in accord-

ance with its design, applicable national
safety requirements, and operational limits
and conditions.

Safety assessment

Section 6 of Decision 395/1991 requires the
following:

If compliance with the safety regulations can-
not be directly ascertained, fulfilment shall be
demonstrated by the necessary experimental and
calculation methods.

Nuclear power plant safety and the design of its
safety systems shall be substantiated by accident
analyses and probabilistic safety analyses. Analy-
ses shall be maintained and revised if necessary,
taking into account operating experience, the re-
sults of experimental research and the advance-
ment of calculating methods.

The calculating methods employed for demon-
strating the meeting of the safety regulations shall
be reliable and well qualified for dealing with the
events in question. They shall be applied so that
the calculated results are, with a good confidence,
less favourable than the results which are consid-
ered best estimates. Furthermore, analyses which
simulate the likely course of transients and acci-
dents shall be conducted for the purpose of proba-
bilistic safety analyses and for the development of
emergency operating procedures.

15
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Detailed requirements concerning transient and
accident analyses, including sensitivity analyses,
are presented in Guide YVL 2.2 Transient and
Accident Analyses for Justification of Technical
Solutions at Nuclear Power Plants and require-
ments concerning reliability and risk analyses in
Guide YVL 2.8 Probabilistic Safety Analyses (PSA).

The design of the facility is described in the
Preliminary Safety Analysis Report (PSAR) and in
the Final Safety Analysis Report (FSAR). The
reports are submitted, respectively, to STUK for
approval in connection with the applications for
Construction and Operating Licences. According
to Section 112 of the Nuclear Energy Decree,
FSAR has to be continuously updated.

Deterministic transient and accident analyses
are a part of PSAR and FSAR. Separate probabi-
listic safety analyses are also subject to approval
by STUK. Transient and accident analyses as well
as PSAs are updated according to Section 6 of
Decision 395/1991. The review of these safety
assessments by STUK includes independent safe-
ty analyses.

The latest update of the accident analyses and
PSAs was made in connection with the renewal of
the Operating Licences of the Loviisa and Olkiluo-
to plants. It involved calculations of most tran-
sients and accidents with advanced computer
codes. The results of the analyses are discussed in
detail in Annexes 5 and 6.

Verification

Decision 395/1991 includes several require-
ments which concern the verification of the physi-
cal state of a nuclear power plant. For instance,
Section 24 of Decision prescribes as follows:

In all activities affecting the operation of a
nuclear power plant and the availability of com-
ponents, a systematic approach shall be applied
for ensuring plant operators' continuous aware-
ness of the state of the plant and its components.

The reliable operation of systems and compo-
nents shall be ensured by adequate maintenance
as well as by regular in-service inspections and
periodic tests.

General requirements on verification pro-
grammes and procedures are provided in YVL
Guides (e.g. Guide YVL 1.8 Repairs, Modifications
and Preventive Maintenance at Nuclear Facilities,
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Guide YVL 1.9 Quality Assurance during Opera-
tion of Nuclear Power Plants, Guide YVL 3.0 Regu-
latory Control of Pressure Vessels in Nuclear Facili-
ties. General Guidelines, Guide YVL 3.8 Nuclear
Power Plant Pressure Vessels. Inservice Inspec-
tions).
Main programmes used for verification of the
state of a nuclear power plant are
e periodical testing according to the Technical
Specifications
e preventive maintenance programme
® in-service inspection programme
e periodical inspections of pressure vessels and
pipings
e surveillance programme of reactor pressure
vessel material
e programmes for evaluating the ageing of com-
ponents and materials.

Activities for verifying the physical state of a po-
wer plant are carried out in connection with nor-
mal daily routines and with scheduled inspections,
testing, preventive maintenance etc. Activities are
performed by the licensee personnel, and in the
case of certain inspections by contractors appro-
ved separately.

Detailed programmes and procedures are estab-
lished and approved by the licensee, and reviewed
and, to some extent, approved by STUK. The
results of tests and inspections are documented in
a systematic way and used through a feedback
process to further develop the programmes. The
operational limits and conditions are provided in
the Technical Specifications, which are subject to
the approval of STUK (see Article 19). In general,
the role of STUK is to verify that the licensees
follow the obligations imposed on them and carry
out all activities scheduled in verification pro-
grammes.

Comprehensive evaluations related to the state
and operation of the Loviisa and Olkiluoto plants
were carried out by Imatran Voima Oy and Teolli-
suuden Voima Oy in 1996-1998. These evalua-
tions also covered the trial tests of the plants at
the increased power levels. These activities were
controlled by STUK, and the results of the review
are described in Annexes 5 and 6.

The qualification of non-destructive testing
systems and procedures is recognised as an issue
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of high importance. This issue requires high prior-
ity at both nuclear power plants.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 14.

Article 15. Radiation protection

Each contracting Party shall take the appropri-
ate steps to ensure that in all operational states
the radiation exposure to the workers and the
public caused by a nuclear installation shall be
kept as low as reasonably achievable and that no
individual shall be exposed to radiation doses
which exceed prescribed national dose limits.

Section 6 of the Nuclear Energy Act states:

The use of nuclear energy must be safe; it shall
not cause injury to people, or damage to the envi-
ronment or property.

The ALARA principle is included in Section 2 of
the Radiation Act. Occupational dose limits and
dose limits for the general public are set forth in
Sections 3 to 8 of the Radiation Decree. These
limits are in conformity with the ICRP 60 Recom-
mendation (1990).

Sections 7 to 12 of Decision 395/1991 include
regulations for limiting the radiation exposure of
the general public and the releases of radioactive
materials into the environment, arising from the
operation of a nuclear power plant. These sections
also cover design limits for releases in anticipated
operational occurrences and accidents.

There are several YVL Guides which deal with
radiation protection as regards the design and
operation of nuclear power plants.

Guide YVL 1.0 Safety Criteria for Design of
Nuclear Power Plants provides the general design
principles, including radiation protection.

Guide YVL 7.18 Radiation Protection in the
Design of Nuclear Power Plants gives more de-
tailed radiation protection related guidance e.g. on
lay-out, shielding, components and systems. It
describes a procedure according to which it shall
be demonstrated how the radiation protection
requirements are taken into account in the design,
construction and commissioning of a nuclear pow-
er plant.

Guide YVL 7.1 Limitation of Public Exposure
in the Environment of and Limitation of Radioac-

tive Releases from Nuclear Plants and Guide YVL
2.2 Transient and Accident Analyses for Justifica-
tion of Technical Solutions at Nuclear Power
Plants give criteria and requirements for analys-
ing plant behaviour, potential releases and radia-
tion doses caused by accidents.

Guide YVL 7.10 Monitoring of Occupational
Exposure at Nuclear Power Plants provides re-
quirements for control of external and internal
occupational exposure during operation of a nucle-
ar facility.

STUK carries out regulatory control for ensur-
ing that the radiation protection requirements are
complied with during the operation of nuclear
facilities. Experience gained from operation of
Finnish nuclear facilities shows that the dose
limits have not been exceeded, and that the
ALARA principle has been followed. The results of
environmental surveillance programmes show
that the amount of radioactive materials originat-
ing from Finnish nuclear facilities has been very
low in the environment of nuclear facilities. Radi-
ation protection is discussed in more detail in
Annexes 5 and 6.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 15.

Article 16. Emergency preparedness

1 Each Contracting Party shall take the appro-

priate steps to ensure that there are on-site
and off-site emergency plans that are rou-
tinely tested for nuclear installations and
cover the activities to be carried out in the
event of an emergency.
For any new nuclear installation, such plans
shall be prepared and tested before it com-
mences operation above a low power level
agreed by the regulatory body.

2. Each Contracting Party shall take the appro-
priate steps to ensure that, insofar as they
are likely to be affected by a radiological
emergency, its own population and the com-
petent authorities of the States in the vicini-
ty of the nuclear installation are provided
with appropriate information for emergency
planning and response.

3. Contracting Parties which do not have a nu-
clear installation on their territory, insofar
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as they are likely to be affected in the event
of a radiological emergency at a nuclear in-
stallation in the vicinity, shall take the ap-
propriate steps for the preparation and test-
ing of emergency plans for their territory
that cover the activities to be carried out in
the event of such an emergency.

The basic regulations for on-site emergency plan-
ning are given in the Nuclear Energy Act and in
Decision 397/1991. According to Section 20 of the
Nuclear Energy Act, adequate on-site emergency
preparedness arrangements are required before
starting the operation of a nuclear facility. Detai-
led requirements are issued by STUK in Guide
YVL 7.4 Nuclear Power Plant Emergency Respon-
se Arrangements. On-site emergency plans are
subject to approval by STUK.

The licensee is responsible for the on-site emer-
gency response arrangements. Section 3 of Deci-
sion 395/1991 states e.g. as follows:

Emergency planning shall be based on the
analysis of nuclear power plant behaviour in emer-
gencies and on the analysis of the consequences of
emergencies.

Action in an emergency shall be planned taking
into account controllability of events as well as
severity of their consequences. Therefore, emergen-
cies shall be grouped into classes.

Emergency response arrangements shall be con-
sistent with management of operation and physi-
cal protection of nuclear power plants.

Emergency response arrangements shall also be
consistent with the rescue service and emergency
plans made by the authorities in provision against
nuclear power plant accidents.

Section 7 of Decision 395/1991 requires as fol-
lows:

Appropriate training and exercises shall be
arranged to maintain operational preparedness.
Exercises shall be arranged in co-operation with
the authorities concerned.

On-site emergency exercises are conducted be-
fore the first fuel loading of a nuclear power plant,
and thereafter yearly so that at least the licensee
personnel, local off-site emergency management
group and STUK participate in them. There are
always observers from STUK and several other
organisations assessing the performance of exercis-
ing teams.
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STUK carries out periodical inspections on-site
to verify operational emergency preparedness.
Among other things, the maintenance and ade-
quacy of appropriate rooms and equipment, com-
munication and alarm systems, computerised sup-
port systems as well as personnel training and
qualifications are inspected.

STUK made in 1997-1998 a comprehensive re-
evaluation of the emergency preparedness of Finn-
ish nuclear power plants. The general findings
stated that the emergency response arrangements
have been made in accordance with the above
mentioned national regulations. However, some
issues, such as the classification of emergency
situations, arrangements for accident manage-
ment, protection of personnel during an accident,
and advance information to the public, were iden-
tified as issues where further development work
is needed.

In addition to the on-site emergency plans
established by the licensees, off-site emergency
plans are prepared by local authorities. The plan-
ning for off-site emergency preparedness started
and the measures needed were established before
the commissioning of the Finnish nuclear power
plants. The relevant regulations and guides have
been regularly updated and developed further. At
the moment, the requirements for off-site plans
and activities in a radiation emergency are provid-
ed in Decision No 1/97 and in Guide A:57, 1998,
issued by the Ministry of Interior. The off-site
emergency exercises are conducted at least every
third year. In the case of an accident the local
authorities are alerted by the operating organisa-
tion of the plant.

The on-site and off-site plans include provi-
sions to inform the population in the case of an
accident. In addition, written information on radi-
ation emergencies, emergency planning and re-
sponse arrangements have been provided to the
population. Such information can also be found in
the telephone directories of Finland. Citizens liv-
ing near nuclear facilities are regularly provided
with more detailed written information on nuclear
accidents and emergency measures needed.

STUK has established an Emergency Prepar-
edness Manual for its own activities in the case of
a nuclear accident or radiological emergency.
STUK has an officer on duty for 24 hours a day, in
order to be able to immediately give advice to local
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and governmental authorities on needed emergen-
cy response actions. These actions can include,
i.a., warning the population with a message which
can be heard through all radio channels. The
message on an exceptional event (alarm) can be
received from the operating organisations of the
facilities, or automatically from the radiation mon-
itoring network that is dense in the whole country
(Figure 4), or from foreign authorities.

Finland is a party to the International Conven-
tion on Early Notification of a Nuclear Accident,
done in Vienna in 1986. In addition, Finland has
respective bilateral agreements with Denmark,
Germany, Norway, Russia, Sweden and Ukraine.
Accordingly, arrangements have been agreed to
directly inform the competent authorities of these
countries in the case of an accident. Similar ar-
rangements ensure direct notification to the au-
thorities of Estonia. The bilateral agreements also
cover the exchange of relevant information on

Figure 4. The automatic radiation monitoring
stations of Finland.

nuclear facilities.

The foreign nuclear power plants close to Fin-
land have been taken into account in the local
rescue plans.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 16.

Article 17. Siting

Each Contracting Party shall take the appropri-
ate steps to ensure that appropriate procedures
are established and implemented:

(i) for evaluating all relevant site-related fac-
tors likely to affect the safety of a nuclear
installation for its projected lifetime;

(if) for evaluating the likely safety impact of a
proposed nuclear installation on individuals,
society and the environment;

(iti) for re-evaluating as necessary all relevant
factors referred to in sub-paragraphs (i) and
(if) so as to ensure the continued safety ac-
ceptability of the nuclear installation;

(iv) for consulting Contracting Parties in the vi-
cinity of a proposed nuclear installation, in-
sofar as they are likely to be affected by that
installation and, upon request providing the
necessary information to such Contracting
Parties, in order to enable them to evaluate
and make their own assessment of the likely
safety impact on their own territory of the
nuclear installation.

A Decision in Principle by the Council of State is
required according to Section 11 of the Nuclear
Energy Act for the construction of a nuclear power
plant. This decision, which additionally has to be
approved also by the Parliament, has to be made
before the application for a Construction Licence
is submitted to the Council of State.

According to Section 24 of the Nuclear Energy
Decree, the application for a Decision in Principle
has to include e.g.:

e an outline of the ownership and occupation of
the site,

e a description of settlement and other activities
and town planning arrangements at the site
and its vicinity,

e an evaluation of the suitability of the site and
the restrictions caused by the nuclear facility
on the use of surrounding areas,

19



STUK-B-YTO 177

e an assessment report in accordance with the
Act on the Environmental Impact Assessment
Procedure (468/1994) as well as a description
on the design criteria the applicant will obser-
ve in order to avoid environmental damage and
to restrict the burden to the environment.

More detailed requirements on the Environmen-
tal Impact Assessment are provided in the Decree
(792/1994). The procedures have been applied in
practice e.g. when modernising and increasing the
power levels of Finnish nuclear power plants.

The site selection has to be confirmed in the
application for a Construction Licence. This appli-
cation includes also up-to-date descriptions similar
to the above.

In the design of a nuclear plant, site-related
external events have to be taken into account.
Section 20 of Decision 395/1991 provides as fol-
lows:

The most important nuclear power plant safety
functions shall remain operable in spite of any
natural phenomena estimated possible on site or
other events external to the plant. In addition, the
combined effects of accident conditions induced by
internal causes and simultaneous natural
phenomena shall be taken into account to the
extent estimated possible.

Specific provisions against earthquakes are pro-
vided in Guide YVL 2.6 Provision against Earth-
quakes Affecting Nuclear Facilities.

The probabilistic safety analysis required as
part of the safety review for Construction and
Operating Licences provides information on risks
caused by external events. As an input to PSA,
deterministic analyses are made to assess the
impact of various natural phenomena and other
external events.

In connection with the construction of the Lo-
viisa and Olkiluoto plants, safety requirements
were defined for the siting of nuclear power plants
and for the population density and human activi-
ties in the surrounding area. Currently, these
requirements include also administrative restric-
tions for industrial facilities and air traffic. In a
sparsely populated country like Finland the safety
requirements were quite easily and practically
achievable. No new sites are being considered for
a possible new nuclear power plant.
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STUK reviews the licence applications, includ-
ing all site-specific safety reports. These reports
deal e.g. with meteorology, hydrology, population
and use of land and sea area as well as other
items mentioned above.

During the operation of the nuclear facility,
FSAR, including the descriptions of its site-specif-
ic parts, has to be periodically reviewed and up-
dated as needed. As regards safety analyses, see
Article 14.

The operating licences for nuclear facilities are
granted for a limited period of time. For the
application of a new licence, a comprehensive re-
assessment of safety, including the environmental
safety of the nuclear facility and the effects of
external events on the safety of the facility, have
to be done.

Finland is a party to the Convention on Envi-
ronmental Impact Assessment in a Transbounda-
ry Context, done in Espoo in 1991. The Finnish
policy is, as provided in Chapter 3 of the Act (468/
1994), to provide full participation to all neigh-
bouring countries, which can be affected by the
nuclear facilities in question.

In 1976, an agreement was done between Den-
mark, Finland, Norway and Sweden as regards
nuclear power plants to be constructed near the
borders. This agreement includes provisions for
exchanging information on such plants.

The bilateral agreements mentioned under Ar-
ticle 16 include provisions to exchange informa-
tion on the design and operation of nuclear facili-
ties.

In conclusion, Finnish regulations and prac-
tices are in compliance with Article 17.

Article 18. Design and construction

Each Contracting Party shall take the appropri-

ate steps to ensure that:

(i) the design and construction of a nuclear
installation provides for several reliable lev-
els and methods of protection (defense in
depth) against the release of radioactive ma-
terials, with a view to preventing the occur-
rence of accidents and to mitigating their
radiological consequences should they occur;

(ii) the technologies incorporated in the design
and construction of a nuclear installation
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are proven by experience or qualified by test-
ing or analysis;

(iii) the design of a nuclear installation allows
for reliable, stable and easily manageable
operation, with specific consideration of hu-
man factors and the man-machine interface.

Defence in depth

According to Section 13 of Decision 395/1991
several levels of protection have to be provided in
the design of a nuclear power plant. In the design,
construction and operation, proven or otherwise
carefully examined high quality technology shall be
employed to prevent operational transients and
accidents. A nuclear power plant shall encompass
systems by means of which operational transients
and accidents can be quickly and reliably detected
and the aggravation of any event prevented. Effec-
tive technical and administrative measures shall
be taken for the mitigation of the consequences of
an accident. Section 13 further requires that the
design of a nuclear power plant shall be such that
accidents leading to extensive releases of radioac-
tive materials are highly unlikely.

Section 14 of Decision 395/1991 requires that
dispersion of radioactive materials from the fuel of
the nuclear reactor to the environment shall be
prevented by means of successive barriers which
are the fuel and its cladding, the cooling circuit of
the nuclear reactor and the containment building.
Provisions for ensuring the integrity of the fuel,
primary circuit and containment are included in
Sections 15, 16 and 17.

Section 18 of Decision 395/1991 requires that
in ensuring safety functions, inherent safety fea-
tures attainable by design shall be made use of in
the first place. If inherent safety features cannot
be made use of, priority shall be given to systems
and components which do not require an off-site
power supply or which, in consequence of a loss of
power supply, will settle in a state preferable from
the safety point of view (passive and fail-safe
functions).

Section 18 further provides that systems which
perform the most important safety functions shall
be able to carry out their functions even though an
individual component in any system would fail to
operate and additionally any component affecting
the safety function would be simultaneously out of

operation due to repairs or maintenance. In ensur-
ing the most important safety functions, systems
based on diverse operation principles shall be
used to the extent possible. Furthermore, a nucle-
ar power plant shall have sufficient on-site and
off-site electrical power supply systems.

Detailed requirements are given in Guide YVL
1.0 Safety Criteria for Design of Nuclear Power
Plants, Guide YVL 2.4 Primary and Secondary
Circuit Pressure Control at a Nuclear Power Plant,
Guide YVL 2.7 Ensuring a Nuclear Power Plant’s
Safety Functions in Provision for Failures, Guide
YVL 3.0 Regulatory Control of Pressure Vessels in
Nuclear Facilities. General Guidelines, Guide YVL
4.3 Fire Protection at Nuclear Facilities, and
Guide YVL 6.2 Fuel Design Limits and General
Design Criteria.

An assessment of the design of the facility and
related technologies is made by STUK for the first
time when assessing the application for a Decision
in Principle. Later on, the evaluation is continued
when the Construction Licence application is re-
viewed. Finally, the detailed evaluation of systems
and equipment is carried out through their design
approval process.

The design of Loviisa and Olkiluoto nuclear
power plants was reassessed by STUK in 1997
1998, as referred to under Article 6. The results of
this review are discussed in Annexes 5 and 6.

Severe accidents were not taken into account
in the original design of the Loviisa and Olkiluoto
plants. However, since their commissioning, many
improvements have been implemented in the
plant structures and systems, as well as proce-
dures to enhance safety and to mitigate the conse-
quences of severe accidents. The issue of severe
accidents still needs further attention.

Proven technology

The requirement to use proven or otherwise
qualified technology is stated in Section 13 of
Decision 395/1991 as follows:

In design, construction and operation prov-
en or otherwise carefully examined high quality
technology shall be employed to prevent oper-
ational transients and accidents (preventive meas-
ures).

The respective detailed requirements are pro-
vided in many YVL Guides. The implementation
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of these requirements at the Loviisa and Olkiluoto
plants is discussed in Annexes 5 and 6.

Reliable, stable and easily manageable
operation

Section 22 of Decision 395/1991 requires that a
nuclear power plant's control room shall contain
equipment which provide information about the
plant's operational state and any deviations from
normal operation as well as systems which monitor
the state of the plant's safety systems during
operation and their functioning during operational
transients and accidents. Furthermore, it requires
that a nuclear power plant shall contain automatic
systems that maintain the plant in a safe state
during transients and accidents long enough to
provide the operators a sufficient time to consider
and implement the correct actions.

According to Section 19 of Decision 395/1991,
special attention shall be paid to the avoidance,
detection and repair of human errors. The possi-
bility of human errors shall be taken into account
both in the design of the nuclear power plant and
in the planning of its operation so that the plant
withstands well errors and deviations from
planned operational actions.

Plant systems reliability and human factors
are systematically considered in the probabilistic
safety analyses. The analyses support the efforts
to eliminate accidents or to mitigate their conse-
quences. The probabilistic safety analyses are
subject to the approval of STUK (see Article 14).

In the Finnish nuclear power plants digital
instrumentation and control technology has al-
ready been implemented in some modernised sys-
tems. The development of detailed safety require-
ments and procedures to ensure adequate reliabil-
ity of such systems is still underway.

In conclusion, Finnish regulations and practic-
es are in compliance with Article 18.

Article 19. Operation

Each Contracting Party shall take the appropri-

ate steps to ensure that:

(i) the initial authorization to operate a nucle-
ar installation is based upon an appropriate
safety analysis and a commissioning pro-
gramme demonstrating that the installation,
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as constructed, is consistent with design and
safety requirements;

(ii) operational limits and conditions derived
from the safety analysis, tests and opera-
tional experience are defined and revised as
necessary for identifying safe boundaries for
operation;

(iii) operation, maintenance, inspection and test-

ing of a nuclear installation are conducted

in accordance with approved procedures;
procedures are established for responding to
anticipated operational occurrences and to
accidents;

(iv)

(v) necessary engineering and technical support
safety-related fields
throughout the lifetime of a nuclear installa-
tion;

incidents significant to safety are reported
in a timely manner by the holder of the rele-

in all is available

(vi)

vant licence to the regulatory body;

(vii)programmes to collect and analyse operat-
ing experience are established, the results
obtained and the conclusions drawn are act-
ed upon and that existing mechanisms are
used to share important experience with in-
ternational bodies and with other operating
organizations and regulatory bodies;

(viii) the generation of radioactive waste result-
ing from the operation of a nuclear installa-
tion is kept to the minimum practicable for
the process concerned, both in activity and
in volume, and any necessary treatment and
storage of spent fuel and waste directly re-
lated to the operation and on the same site
as that of the nuclear installation take into
consideration conditioning and disposal.

Initial authorisation

According to Sections 35 and 36 of the Nuclear
Energy Decree, the Preliminary and Final Safety
Analysis Reports are required to be submitted to
STUK when applying for Construction and Operat-
ing licences, respectively. More detailed require-
ments are given in Guide YVL 1.1 The Finnish
Centre for Radiation and Nuclear Safety as the
Regulatory Authority for the Use of Nuclear Energy.
Requirements for safety analyses are given in
Guide YVL 2.2 Transient and Accident Analyses for
Justification of Technical Solutions at Nuclear Pow-
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er Plants and Guide YVL 2.8 Probabilistic Safety
Analyses (PSA) (see Article 14).

Requirements for the commissioning pro-
gramme are set forth in Guide YVL 2.5 Pre-
operational and Start-up Testing of Nuclear Power
Plants. According to Guide YVL 2.5, the purpose of
the commissioning programme is to give evidence
that the plant has been constructed and will
function according to the design requirements.
Through the programme possible deficiencies in
design and construction can also be observed.

The commissioning programme is described in
the Preliminary and Final Safety Analysis Re-
ports. The participation of the operating staff in
the commissioning programme is a requirement of
Guide YVL 1.6 Nuclear Power Plant Operator
Licensing.

The Safety Analysis Reports and the commis-
sioning programme are to be submitted to STUK
for approval. The detailed commissioning test pro-
grammes for systems in safety classes 1, 2 and 3
are submitted separately to STUK for approval.
STUK witnesses commissioning tests and assess-
es the test results before giving stepwise permits
to proceed in the commissioning.

An Operating Licence is needed before fuel
loading into the reactor can be started. Further-
more, according to Section 110 of the Nuclear
Energy Decree, the various steps of the commis-
sioning, i.e. criticality, low power operation and
power ascension, are subject to the approval of
STUK.

Operational limits and conditions

According to Section 36 of the Nuclear Energy
Decree, the applicant for an Operating Licence
must provide STUK with the Technical Specifica-
tions. Section 36 requires that the Technical Speci-
fications

shall at least define limits for the process quan-
tities that affect the safety of the facility in various
operating states, provide regulations on operating
restrictions that result from component failures,
and set forth requirements for the testing of compo-
nents important to safety.

In Section 23 of Decision 395/1991, it is further
stated as follows:

Technical and administrative requirements and
restrictions for ensuring the safe operation of a

nuclear power plant shall be set forth in the
plant's Technical Specifications.

More detailed requirements concerning the
Technical Specifications are given in Guide YVL 1.1
The Finnish Centre for Radiation and Nuclear
Safety as the Regulatory Authority for the Use of
Nuclear Energy. According to Guide YVL 1.1, the
minimum staff availability in all operational states
and the limits for the releases of radioactive sub-
stances have also to be defined in the document.

The Technical Specifications have been estab-
lished for each nuclear power plant unit. The
Technical Specifications are updated based on
operational experiences, tests, analyses and plant
modifications.

The Technical Specifications are subject to the
approval of STUK prior to the commissioning of a
facility. Strict observance of the Technical Specifi-
cations is verified by STUK through a regular
inspection programme.

General requirements related to needs to re-
vise the Final Safety Analysis Report, Technical
Specifications, operating procedures and other
plant documentation after plant modifications are
given as follows in Section 112 of the Nuclear
Energy Decree:

If the licence-holder intends to carry out modifi-
cations in the nuclear facility systems or structu-
res, in nuclear fuel or in the way the facility is
operated, and these modifications would have an
effect on safety and would involve changes in the
plans or documents approved by the Radiation
and Nuclear Safety Authority (STUK), the licence-
holder shall obtain an approval from STUK for
these modifications before they are carried out.
The licence-holder must see to it that the docu-
ments mentioned in sections 35 and 36 are revised
accordingly.

Guide YVL 1.1, Guide YVL 1.8 Repairs, Modifi-
cations and Preventive Maintenance at Nuclear
Facilities, and Guide YVL 1.9 Quality Assurance
during Operation of Nuclear Power Plants include
detailed requirements concerning updating of plant
documents.

Guide YVL 1.1 describes the regulatory policy
regarding to the approval and submittal of updat-
ed documents. Guide YVL 1.8 gives detailed re-
quirements for repairs, modifications and preven-
tive maintenance at nuclear facilities. Guide YVL
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1.9 requires that documents and operating proce-
dures needed by the control room operators have
to be defined, and that these documents and
procedures shall be continuously updated. The
responsibilities and administrative procedures in-
dicating how to take care of these actions are
described in the Quality Assurance Programme.

Approved procedures

Requirements related to the procedure approv-
als are provided in Section 23 of Decision 395/1991:

Appropriate procedures shall exist for the
operation, maintenance, in-service inspections and
periodic tests as well as transient and accident
conditions of a nuclear power plant.

The procedures for operation, maintenance, in-
spection and testing have been established at both
Finnish nuclear power plants. The procedures shall
be approved by the licensee itself, and most of them
are required to be submitted to STUK for informa-
tion. Detailed requirements are presented in ap-
propriate YVL Guides. STUK verifies by means of
inspections and audits that approved procedures
are followed in the operation of the facility.

Anticipated operational occurrences and
accidents

Section 13 of Decision 395/1991 defines the
levels of protection needed for ensuring nuclear
safety. Together with the requirements to prevent
transients and accidents by the plant system de-
sign, the section states as follows:

Effective technical and administrative meas-
ures shall be taken for the mitigation of the
consequences of an accident. Counter-measures for
bringing an accident under control and for pre-
venting radiation hazards shall be planned in
advance.

Section 23 of Decision 395/1991 requires the
following:

Appropriate procedures shall exist for the
operation, maintenance, in-service inspections and
periodic tests as well as transient and accident
conditions of a nuclear power plant.

At both Finnish nuclear power plants, proce-
dures for anticipated operational occurrences and
accidents are in use. To the extent found necessary,
the procedures have been verified during operator
training at the plant simulators. At both nuclear
power plants there are also advanced safety panels

24

for monitoring critical safety functions. STUK has
independently evaluated the appropriateness and
comprehensiveness of the procedures for anticipat-
ed operational occurrences and accidents.

As regards emergency preparedness for acci-
dents, see Article 16.

Engineering and technical support

The staffing, training and qualifications of the
personnel are discussed in general under Article
11. The licensee has the prime responsibility for
ensuring that his employees are qualified and
authorised to their jobs.

The requirements in Guide YVL 1.7 Functions
Important to Nuclear Power Plant Safety, and
Training and Qualification of Personnel also cover
technical support.

Competence of the engineering and technical
support is supervised by the licensee. In addition,
STUK carries out inspections and audits by which
also the competence of the support staff is evalu-
ated.

According to Section 113 of the Nuclear Energy
Decree, only organisations and their employees
approved by STUK are allowed to carry out non-
destructive testing of a nuclear power plant’s
structures and components. The approval proce-
dures are described in Guide YVL 1.3 Mechanical
Components and Structures of Nuclear Power Fa-
cilities. Inspection Licenses.

Incident reports

Guide YVL 1.5 Reporting Nuclear Power Plant
Operation to the Finnish Centre for Radiation and
Nuclear Safety provides in detail the reporting
requirements on incidents. The Guide provides a
number of examples of operational disturbances
and events, which have to be reported to STUK. It
also defines requirements for the contents of the
reports and the administrative procedures for re-
porting, including time limits for submitting of
various reports.

Incident evaluation

Section 27 of Decision 395/1991 requires the
following:

Operating experience from nuclear power plants
as well as results of safety research shall be syste-
matically followed and assessed.



STUK-B-YTO 177

For further safety enhancement, actions shall
be taken which can be regarded as justified consid-
ering operating experience and the results of safety
research as well as the advancement of science and
technology.

Guide YVL 1.11 Nuclear Power Plant Operating
Experience Feedback provides detailed require-
ments and administrative procedures for the sys-
tematic evaluation of operating experiences, and
for the planning and implementation of corrective
actions. Foreign operational occurrences have to be
assessed as well, from the point of view of their
safety significance to own plant.

The licensees have developed the required pro-
cedures for analysing operating experiences. The
procedures for root cause analyses are in use.
Further attention is, however, still needed to avoid
recurrence of incidents. Incident evaluation proce-
dures are further discussed in Annexes 5 and 6.

Experiences gained from plant operations are
directly shared with utilities operating similar
types of plant (same NSSS vendor), and appropri-
ate reports are also distributed through WANO.

The evaluation of incidents by STUK is de-
scribed in Guide YVL 1.1 The Finnish Centre for
Radiation and Nuclear Safety as the Regulatory
Authority for the Use of Nuclear Energy. STUK
verifies by means of inspections and audits that
the activities of the licensees as regards incident
evaluation are effective. When necessary, a special
investigation team is appointed by STUK to evalu-
ate a certain incident. The evaluation of foreign
operational occurrences and incidents is based on
the reports of the IRS Reporting System (IAEA/
NEA) and on the reports of other national regula-
tory bodies. IRS-reports are also evaluated by the
licensees. Reports for the IRS System on safety-
significant occurrences at Finnish nuclear power
plants are written by STUK.

Radioactive wastes

The requirement for limitation of fuel damages,
provided by Section 15 of Decision 395/1991, partly
aims at limiting quantities of low and medium level
reactor wastes.

YVL 1.0 Safety Criteria for Design of Nuclear
Power Plants provides the following:

Provision for a nuclear power plant’s decom-
missioning shall be made already during the

plant’s design phase. One criterion when deciding
the plant’s materials and structural solutions shall
be that volumes of decommissioned waste are to be
limited.

The detailed requirement for radioactive waste
minimisation is included in Guide YVL 8.3 Treat-
ment and Storage of Radioactive Waste at the
Nuclear Power Plants. It calls for a limitation of
waste volumes in particular from repair and main-
tenance works, and segregation of wastes on the
basis of activity. Clearance of wastes from regulato-
ry control, prescribed in Section 10 of the Nuclear
Energy Decree and in Guide YVL 8.2 Exemption
from Regulatory Control of Nuclear Wastes, aims at
limiting the volumes of waste to be stored and
disposed of.

Guide YVL 8.3 requires that besides the short-
term radiation protection objectives, also the long-
term properties of waste packages with respect to
final disposal shall be taken into account in the
conditioning and storage of waste. The Guide
includes also more specific requirements for the
conditioning and interim storage of wastes.

Liquid wastes will be solidified before their
disposal. At the Olkiluoto site the necessary facili-
ties are already in place and at the Loviisa site the
solidification facility will be commissioned around
the year 2000. There are on-site disposal facilities
in operation at the Loviisa and Olkiluoto site for
low and medium level radioactive wastes. As these
facilities are operated by the nuclear power plant
utilities, there is direct economic motivation to
minimise the generation of radioactive waste.

Guide YVL 8.1 Disposal of Reactor Waste calls
for a waste type description, to be approved by
STUK, for each category of reactor waste to be
disposed of. In the description of waste type, the
most important characteristics of waste with re-
spect to the safety of disposal are defined.

Interim spent fuel storage facilities are availa-
ble at the Loviisa and Olkiluoto sites. At the
Loviisa plant, additional spent fuel storage capaci-
ty is being constructed for taking care of all spent
fuel to be produced during the remaining lifetime
of the plant. There is later on a need for additional
storage capacity at Olkiluoto, too. The Loviisa and
Olkiluoto storages are wet-type storages. No treat-
ment facilities are yet available for spent fuel final
disposal in Finland.
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In conclusion, Finnish regulations and practic-
es are in compliance with Article 19.

2.2 Concluding summary on the
fulfilment of the obligations

In the above the implementation of the obligations
of the Convention, Articles 4 and 6 to 19, is evalu-
ated. Based on the evaluation it can be concluded
that Finnish regulations and practices are in
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compliance with the obligations of the Convention.

Safety improvements have been annually imple-
mented at the Loviisa and Olkiluoto plants since
their commissioning. There exists no urgent need
for additional improvements to upgrade the safety
of these plants in the context of the Convention.
However, there are issues requiring further meas-
ures to enhance safety. Main issues are discussed
in the following Chapter 3.
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3 PLANNED ACTIVITIES TO

IMPROVE SAFETY

3.1 Plant specific issues

The Finnish regulatory control system includes
both periodic safety review as well as continuous
safety review processes. Actions for safety enhan-
cements shall be taken whenever they can be re-
garded justified, considering operating experience
and the results of safety research, as well as the
advancement of science and technology.

Loviisa plant

As regards the Loviisa plant, the safety review

based on Decision 395/1991 (Annex 5) concluded

that i.a. the following issues require further atten-

tion:

e Quality Assurance
Responsibilities for design and safety need to
be so organised that adequate expertise is
available. Especially this is important in issues
related to the implementation of the safety
principles. In addition to quality assurance,
this pertains to plant safety culture, licensee
on-site personnel and plant organisation.

e Severe accidents
Further reduction of the consequences of acci-
dent sequences involving containment bypass
is needed.

e Non-destructive testing
Qualification of non-destructive testing sys-
tems and procedures is recognised as a high
priority issue. The Finnish utilities are requi-
red to develop general procedures for qualifica-
tion of test equipment and personnel as well as
to manufacture test blocks and produce techni-
cal justifications for their applicability.

e QOperational experience
More attention is needed for better use of
operational experiences in order to avoid recur-
rence of incidents.

In addition to the aforementioned issues, there
are ongoing efforts to improve safety by backfit-
ting the plant. Most important and of widest scope
among these backfitting projects is the implemen-
tation of the overall strategy of severe accident
management. This involves the following:

e Provision of means for passive external cooling
of the reactor vessel to ensure retention of
molten core inside the vessel

e Installation of catalytic recombiners inside the
reactor containment to ensure successful hyd-
rogen management (assuming 100% core zirca-
loy oxidation)

e Installation of independent control systems to
perform severe accident management func-
tions, including monitoring of the containment
integrity.

As regards severe accidents, the following impro-
vements have already been completed:

e Replacement of pressurizer safety valves to
ensure primary circuit depressurisation under
conditions of steam, water or non-condensible
gas in the pressurizer

e An additional emergency coolant tank to provi-
de safe cooling to a cold shutdown in the case of
a major coolant leak from primary to secondary
circuit

e Installation of an independent external cooling
system of the containment in order to ensure
decay heat removal without compromising the
containment integrity, i.e. without venting

e Installation of an independent additional emer-
gency feedwater system to ensure safety of the
plant e.g. in the case of a major fire in the
turbine hall.

In addition, a backfitting project related to inter-
mediate cooling circuit is being completed. Higher
heat loads than analysed earlier may be caused by
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hot sump water to the intermediate cooling circuit
that is an essential part of the decay heat removal
chain. The plant changes made include the upgra-
ding of pumps and motors for higher operating
temperatures and process and procedural revisi-
ons to distribute the heat loads more evenly.

Olkiluoto plant

As regards the Olkiluoto plant, the safety review
based on Decision 395/1991 (Annex 6) concluded
that i.a. the following issues require further atten-
tion:
e Quality Assurance
Quality Assurance is needed to be further de-
veloped. This relates to both organisational
and managerial matters. Project planning and
management procedures need special attenti-
on.
e Non-destructive testing
Qualification of non-destructive testing sys-
tems and procedures is recognised as a high
priority issue. The Finnish utilities are requi-
red to develop general procedures for qualifica-
tion of test equipment and personnel as well as
to manufacture test blocks and produce techni-
cal justifications for their applicability.
e Severe accidents
Severe accident management still has two ma-
jor weaknesses. Firstly, the containment integ-
rity may be endangered by a violent interaction
between core melt and water in the case the
accident proceeds into a pressure vessel ruptu-
re. Possibilities to strengthen the containment
personnel hatch, which is the part of the con-
tainment most vulnerable to strong pressure
shocks, are being analysed. Secondly, contain-
ment venting may result in unacceptable relea-
ses if it is done while organic iodides are
formed, or the filter of the venting system is
contaminated by chlorine released from the
containment cables. Therefore, possibilities to
enhance iodine retention in the containment
and in the venting system are studied.
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The following improvements to prevent severe
accidents and to mitigate the consequences of a
severe accident have already been completed:

e Automatic depressurisation of the reactor in
the case of low water level

¢ Diversification of the safety relief valves of the
reactor circuit

e Overpressure protection of the containment

e Shielding of penetrations to the lower dry-well
of the containment

¢ Containment flooding

e Filtered depressuration system of the contain-
ment

e New measurement systems in the contain-
ment.

As regards both the Loviisa and Olkiluoto plants
further attention is to be given to programmable
instrumentation and control systems. This techno-
logy has been implemented in some modernised
systems of the Olkiluoto plant, but this issue still
requires the development of detailed safety requi-
rements and procedures to ensure adequate reli-
ability and safety.

3.2 Challenges for future work

In general, the work for maintaining the safety
level achieved and improving it requires continuo-
us alertness as well as systematic monitoring of
operating experience—domestic and abroad—and
of the results of safety research. The Finnish ap-
proach, as provided in Decision 395/1991, Section
27, is that for further safety enhancement, actions
shall be taken which can be regarded as justified
considering the operating experience and the re-
sults of safety research as well as the advance-
ment of science and technology.

In addition, issues considered to be of high
importance in Finland are as follows:

¢ maintaining and strengthening the safety cul-
ture among all organisations involved in the
use of nuclear energy
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e maintaining and further improving the level of
technical expertise in the nuclear field and
ensuring the availability of new employees for
the licensees as well as for the regulatory
organisations

ensuring the continuation of long term domes-
tic safety research programmes and participa-
tion in international research activities

being open to new ideas like risk-informed,
performance-based regulations, and being pre-

pared to respond to changes in the industrial
infrastructure.

maintaining and developing contacts with in-
dustrial enterprises as well as foreign regula-
tory organisations in order to share experien-
ces and carry out benchmarking, especially in
the field of quality assurance.

Special attention will be paid to these issues in
the near future.
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ANNEX 1

ﬂjislation

1 Nuclear Energy Act (990/1987)

2  Nuclear Energy Decree (161/1988)

3 Act on Third Party Liability (484/1972)

4  Decree on Third Party Liability (486/1972)

5 Radiation Act (592/1991)

6 Radiation Decree (1512/1991)

7 Decision of the Council of State on the General
Regulations for the Safety of Nuclear Power
Plants (395/1991)

8 Decision of the Council of State on the General
Regulations for Physical Protection of Nuclear
Power Plants (396/1991)

9 Decision of the Council of State on the General
Regulations for Emergency Response Arrange-
ments at Nuclear Power Plants (397/1991)

10 Decision of the Council of State on the General
Regulations for the Safety of a Disposal Facility
for Reactor Waste (398/1991)

11 Act and Decree on the Finnish Centre for Radia-
tion and Nuclear Safety (1069/1983 and 1515/
1991)

12 Decree on Advisory Committee on Nuclear Safe-
ty (164/1988)

13 Decree on Advisory Committee on Nuclear Ener-
gy (163/1988)

YVL Guides

General guides

YVL 1.0 Safety criteria for design of nuclear power
plants, 12 Jan. 1996

YVL 1.1 The Finnish Centre for Radiation and
Nuclear Safety as the regulatory authority in control

for the use of nuclear energy, 27 Jan. 1992

YVL 1.2 Documents pertaining to safety control of
nuclear facilities, 11 Sept. 1995
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LIST OF MAIN REGULATIONS

YVL 1.3 Mechanical components and structures of
nuclear power facilities. Inspection licenses,
22 Oct. 1996 (in Finnish)

YVL 1.4 Quality assurance of nuclear power plants,
20 Sep. 1991

YVL 1.5 Reporting nuclear power plant operation to
the Finnish Centre for Radiation and Nuclear Safe-
ty, 1 Jan. 1995

YVL 1.6 Nuclear power plant operator licensing,
9 Oct. 1995

YVL 1.7 Functions important to nuclear power plant
safety, and training and qualification of personnel,
28 Dec. 1992

YVL 1.8 Repairs, modifications and preventive
maintenance at nuclear facilities, 2 Oct. 1986

YVL 1.9 Quality assurance during operation of nu-
clear power plants, 13 Nov. 1991

YVL 1.11 Nuclear power plant operating experience
feedback, 22 Dec. 1994

YVL 1.13 Nuclear power plant outages, 9 Jan. 1995
YVL 1.15 Mechanical components and structures in
nuclear installations, Construction inspection,
19 Dec. 1995 (in Finnish)

Systems

YVL 2.1 Safety classification of nuclear power plant
systems, structures and components, 22 May 1992

YVL 2.2 Transient and accident analyses for justifi-
cation of technical solutions at nuclear power plants,
18 Jan. 1996

YVL 2.3 Preinspection of nuclear power plant sys-
tems, 14 Aug. 1975

YVL 2.4 Primary and secondary circuit pressure
control at a nuclear power plant, 18 Jan. 1996

YVL 2.5 Pre-operational and start-up testing of nu-
clear power plants, 8 Jan. 1991

YVL 2.6 Provision against earthquakes affecting
nuclear facilities, 19 Dec. 1988
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LIST OF MAIN REGULATIONS

YVL 2.7 Ensuring a nuclear power plant’s safety
functions in provision for failures, 20 May 1996

YVL 2.8 Probabilistic safety analyses (PSA), 20 Dec.
1996

Pressure vessels

YVL 3.0 Regulatory control of pressure vessels in
nuclear facilities. General guidelines, 11 Sep. 1996

YVL 3.1 Construction plan for nuclear facility pres-
sure vessels, 27 May 1997 (in Finnish)

YVL 3.3 Pressure vessels of nuclear facilities. Pip-
ing, 4 December 1996 (in Finnish)

YVL 3.4 Nuclear power plant pressure vessels. Man-
ufacturer’s competence, 16 December 1996 (in Finn-
ish)

YVL 3.7 Pressure vessels of nuclear facilities. Com-
missioning inspection, 12 Dec. 1991

YVL 3.8 Nuclear power plant pressure vessels. In-
service inspections, 13 Dec. 1993

YVL 3.9 Nuclear power plant pressure vessels.
Construction and welding filler materials, 6 April
1995 (in Finnish)

Buildings and structures

YVL 4.1 Concrete structures for nuclear facilities, 22
May 1992

YVL 4.2 Steel structures for nuclear facilities,
19 Jan. 1987

YVL 4.3 Fire protection at nuclear facilities,
2 Feb. 1987

Other structures and components

YVL 5.1 Nuclear power plant diesel generators and
their auxiliary systems, 23 Jan. 1997 (in Finnish)

YVL 5.2 Nuclear power plant electrical systems and
equipment, 23 Jan. 1997 (in Finnish)

YVL 5.3 Regulatory control of nuclear facility valves
and their actuators, 7 Feb. 1991

ANNEX 1

YVL 5.4 Supervision of safety relief valves in nu-
clear facilities, 6 April 1995 (in Finnish)

YVL 5.5 Supervision of electric and instrumentation
systems and components at nuclear facilities, 7 June
1985

YVL 5.6 Ventilation systems and components of nu-
clear power plants, 23 Nov. 1993

YVL 5.7 Pumps at nuclear facilities, 23 Nov. 1993 (in
Finnish)

YVL 5.8 Hoisting appliances and fuel handling
equipment at nuclear facilities, 5 Jan. 1987

Nuclear materials
YVL 6.1 Control of nuclear fuel and other nuclear
materials required in the operation of nuclear power

plants, 19 June 1991

YVL 6.2 Fuel design limits and general design
criteria, 15 Feb. 1983

YVL 6.3 Supervision of fuel design and manufacture,
15 Sept. 1993

YVL 6.4 Transport packages for nuclear material
and waste, 9 October 1995

YVL 6.5 Supervision of nuclear fuel transport, 12 Oc-
tober 1995 (in Finnish)

YVL 6.6 Surveillance of nuclear fuel performance,
5 Nov. 1990

YVL 6.7 Quality assurance of nuclear fuel, 23 Nov.
1993

YVL 6.8 Handling and storage of nuclear fuel,
13 Nov. 1991

YVL 6.9 The national system of accounting for and
control of nuclear material, 23 Nov. 1993 (in Finnish)

YVL 6.10 Reports to be submitted on nuclear mate-
rials, 23 Nov. 1993 (in Finnish)

YVL 6.11 Physical protection of nuclear power
plants, 13 July 1992 (in Finnish)
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ANNEX 1

YVL 6.21 Physical protection of nuclear fuel trans-
ports, 15 Feb. 1988 (in Finnish)

Radiation protection

YVL 7.1 Limitation of public exposure in the envi-
ronment of and limitation of radioactive releases
from nuclear power plants, 14. Dec. 1992

YVL 7.2 Evaluation of population doses in the vicini-
ty of a nuclear power plant, 23 Jan. 1997 (in Finn-
ish)

YVL 7.3 Evaluation of models for calculating the
dispersion of radioactive substances from nuclear

power plants, 23 Jan. 1997 (in Finnish)

YVL 7.4 Nuclear power plant emergency response
arrangements, 23 Jan. 1997 (in Finnish)

YVL 7.5 Meteorological measurements of nuclear
power plants, 28 Dec. 1990

YVL 7.6 Monitoring of discharges of radioactive
substances from nuclear power plants, 13 July, 1992

YVL 7.7 Radiation monitoring in the environment of
nuclear power plants, 11 Dec. 1995
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LIST OF MAIN REGULATIONS

YVL 7.8 Environmental radiation safety reports of
nuclear power plants, 11 Dec. 1995 (in Finnish)

YVL 7.9 Radiation protection of nuclear power plant
workers, 14 Dec. 1992

YVL 7.10 Monitoring of occupational exposure at
nuclear power plants, 29 Aug. 1994

YVL 7.11 Radiation monitoring systems and equip-
ment for nuclear power plants, 20 Dec. 1996 (in

Finnish)

YVL 7.18 Radiation protection in the design of nu-
clear power plants, 20 Dec 1996 (in Finnish)

Radioactive waste management
YVL 8.1 Disposal of reactor waste, 20 Sept. 1991

YVL 8.2 Exemption from regulatory control of nucle-
ar wastes, 19 March 1992

YVL 8.3 Treatment and storage of radioactive waste
at a nuclear power plant, 20 Aug. 1996
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