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FOR THE ATTENTION OF THE GOVERNMENT OF FINLAND

OPERATING LICENCE APPLICATION FOR A 
NUCLEAR POWER PLANT UNIT OLKILUOTO 3 

APPLICANT

Teollisuuden Voima Oyj (hereinafter referred to as “TVO”), Helsinki.

APPLICATION

The Applicant requests 

 ► a licence referred to in Section 20 of the Nuclear Energy Act for the operation of the Olkiluoto 3 nuclear power plant unit con-
structed at Olkiluoto in Eurajoki (hereinafter referred to as “Olkiluoto 3”) from the beginning of year 2018 to the end of year 2038. 

 ► a licence to place in interim storage spent fuel generated by the operation of the Olkiluoto 3 plant unit in the spent fuel interim 
storage that is already operational at Olkiluoto (hereinafter referred to as the “KPA storage”) pursuant to the operating licence 
concerning the interim storage from the beginning of year 2018 to the end of year 2038. 

 ► a licence to place in interim storage nuclear waste generated by the operation of Olkiluoto 3 in the interim storage for intermediate 
level waste (hereinafter referred to as the “KAJ storage”) and in the interim storage for low level waste (hereinafter referred to as 
the “MAJ storage”) pursuant to the operating licence concerning the interim storages from the beginning of year 2018 to the end 
of year 2038. 

 ► a licence to place in interim storage, at the Olkiluoto 3 plant unit, plant waste generated by the operation of the nuclear facilities 
located on the island of Olkiluoto from the beginning of year 2018 to the end of year 2038.

OBJECT OF APPLICATION

The application concerns a water-moderated and water-cooled pressurised water reactor plant with a nominal thermal output of 4,300 
MW. In the reactor of a nuclear power plant unit, the uranium fuel heats the water which is circulated in the primary circuit by means 
of pumps. The pressurised water generates steam in the separate steam generators that are part of the primary circuit. The steam circu-
lates in the secondary circuit and rotates the turbine and the generator. The type name of the plant is EPR (European Pressurised Water 
Reactor). 

The application covers the storage of the nuclear fuel and nuclear waste included in the operation of Olkiluoto 3. Therefore, the 
application also concerns the right to possess, produce, handle, use and store nuclear waste and nuclear materials as well as other 
nuclear use items at the plant site as follows:

 ► An amount of spent nuclear fuel originating from the operation of Olkiluoto 3 equivalent to no more than 2,500 tonnes of uranium 
inside the KPA storage, of which no more than 520 tonnes of uranium inside the Olkiluoto 3 plant unit.

 ► 600 m3 of power plant waste originating from the operation of the nuclear facilities located on the island of Olkiluoto inside the 
Olkiluoto 3 plant unit.

 ► Nuclear waste originating from the operation of the Olkiluoto 3 plant unit in the MAJ storage and KAJ storage within the maxi-
mum limits approved by the Radiation and Nuclear Safety Authority, while taking the storage needs of the Olkiluoto 1 and 2 plant 
units into consideration.

 ► Fresh nuclear fuel required for the operation of Olkiluoto 3, for the import of which a licence has been granted under the Nuclear 
Energy Act.

 ► Other nuclear use items required for the operation of Olkiluoto 3 as follows: nuclear use items already existing at the plant site 
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and other nuclear use items, assuming that an import licence under the Nuclear Energy Act has been granted for the materials that 
require one. 

It is the applicant’s intention to perform a periodic safety assessment for Olkiluoto 3 by the end of 2028. The content of the assessment 
is defined according to the applicable international and national recommendations and practices and the orders and requirements issued 
by the Radiation and Nuclear Safety Authority.

JUSTIFICATIONS OF THE APPLICATION

Application background information and earlier licences

In an application dated 15th  November 2000, TVO requested from the Government a decision in principle referred to in Section 11 
of the Nuclear Energy Act indicating that the construction of Olkiluoto 3 is in line with the overall good of society. In addition, the 
application also concerned the nuclear facilities related to the operations of Olkiluoto 3 and located at the same plant site, required for 
the storage of fresh nuclear fuel, for the interim storage of spent nuclear fuel, and for the processing, storage and disposal of low and 
intermediate level power plant waste.

The Government made the decision in principle which the application concerned on 17th  January 2002. On 24th  May 2002, Parliament 
decided to retain the decision in principle in force unaltered. TVO continued to prepare the project in accordance with the guidelines 
presented in the application for a decision in principle and the decision in principle proper.

In an application dated 8th  January 2004, TVO applied for a licence referred to in Section 18 of the Nuclear Energy Act to construct 
Olkiluoto 3 in the Olkiluoto power plant site area.

On 17th  February 2005, the Government made a decision which the application concerned to grant TVO a licence, pursuant to Section 
18 of the Nuclear Energy Act, for the construction on the island of Olkiluoto in the municipality of Eurajoki of a pressurised water 
nuclear power plant unit with a nominal thermal output of 4,300 megawatts, whose general features and basic solutions for ensuring 
safety correspond to what is presented in the application for a construction licence. TVO launched the construction of Olkiluoto 3 in the 
spring of 2005, after receiving a construction licence from the municipality of Eurajoki (11th  January 2015) and a construction licence 
under the Nuclear Energy Act (17th  February 2005), and had it constructed according to the plans presented in the application for a 
construction licence and the detailed design bases that had been specified and approved during construction.  A description of how the 
conditions of the construction licence have been adhered to is included in this application as Appendix 12.

Applicant

The applicant is TVO, domiciled in Helsinki. TVO is the owner and operator of the Olkiluoto nuclear power plant, located in the 
municipality of Eurajoki. In 2015, the two plant units of the power plant, Olkiluoto 1 and Olkiluoto 2, generated approximately 17% 
of all electricity consumed in Finland. The share of electricity generated by Olkiluoto 3 of all electricity consumed in Finland will be 
approximately 15%. 

 TVO owns 60 per cent of Posiva Oy (hereinafter referred to as “Posiva”), whose task is to take care of the disposal of spent nuclear fuel 
originating from the Finnish nuclear power plants of its owners. The remaining 40% of Posiva is owned by Fortum Power and Heat 
Oy (“FPH”), the owner and operator of the Loviisa nuclear power plant. The intention is to have the spent fuel disposed of by Posiva in 
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a disposal facility constructed on Olkiluoto island, for the construction of which the Government granted a construction licence under 
Section 18 of the Nuclear Energy Act on 12th  November 2015. It is the intention to begin the disposal of spent fuel originating from 
the nuclear power plants in Olkiluoto and Loviisa in the early 2020s.

More detailed information concerning the applicant is available in Appendices 1, 2, 8, 10 and 11 to the application.

Site

Olkiluoto 3 is located in the municipality of Eurajoki at the Olkiluoto nuclear power plant site owned by TVO.

More detailed analyses concerning the site are presented in Appendix 3 to the application.

Purpose of use

Olkiluoto 3 is used for the generation of electricity. 

Olkiluoto 3 includes facilities and equipment required for the storage of fresh nuclear fuel, the interim storage of spent nuclear fuel 
before its transfer to the KPA storage and the processing and interim storage of low and intermediate level power plant waste. The KPA 
storage, KAJ storage and MAJ storage located at the plant site are also connected to the operation of the Olkiluoto power plant. The 
MAJ storage is considered to include the components storage intended for the storage and handling of contaminated components, for 
which the Radiation and Nuclear Safety Authority granted a licence for operations on 22nd  February 2005. 

Appendices 4 and 9 to the application present the analyses of the qualities and maximum amounts of nuclear materials and nuclear 
waste produced, processed, used or stored at the nuclear power plant unit and the plans for the arrangement of nuclear waste manage-
ment.

Nominal output  

The nominal thermal output of the reactor of Olkiluoto 3 is 4,300 MW. The net power output of the plant unit is approximately 1,600 
MWe. The estimated annual electricity production is approximately 13 terawatt hours.

Time of operation

The planned time of operation for Olkiluoto 3 is at least 60 years.

A minimum service life of 60 years has been used as the starting point for the design of structures and components that are difficult to 
replace. A minimum service life of 30 years has been used as the starting point for the design of other structures and components. A 
minimum service life of 60 years can be achieved by replacing the latter structures and components during operation.
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CONDITIONS FOR GRANTING THE LICENCE  
(SECTION 20 OF THE NUCLEAR ENERGY ACT)  

Safety and environmental impacts

1) the nuclear facility and its operation meet the safety requirements laid down in this Act, and appropriate ac-
count has been taken of the safety of workers and the population, and environmental protection;

Pursuant to the Nuclear Energy Act, the starting point for the design, construction and operation has been to create a safe Olkiluoto 3 
that meets the requirements set and that will not cause harm to the population, the environment or property. This has been implemented 
through preventive measures during the design and construction of the plant unit, functions that protect the plant during operational 
disturbances and in case of damage, and through functions that limit the consequences during accident situations. The design bases for 
Olkiluoto 3 have been continuously assessed during the construction, based on the best available knowledge. Furthermore, prepara-
tion for natural phenomena and disturbances in electricity supply at Olkiluoto 3 has been completely reassessed following the nuclear 
power plant accident that occurred in Japan in March 2011. The design, construction and future operation of Olkiluoto 3 follow the 
requirements concerning safety laid down in Chapter 2 a of the Nuclear Energy Act (Sections 7a–7r). An outline of the technical 
operating principles and features and other arrangements whereby safety has been ensured can be found in Appendix 5 to the applica-
tion. At Finnish nuclear power plant units, the number of events that have been significant in terms of safety and that have disturbed 
the operation of the plant units has been low. None of the events have resulted in the exceeding of the radiation doses allowed for the 
personnel or radiation hazards to the environment. 

Olkiluoto 3 meets the internationally advanced safety requirements that are in force in Finland and whose basic principles are included 
in the orders issued by the Radiation and Nuclear Safety Authority and, in more detail, in the Regulatory Guides on nuclear safety 
(YVL Guides), Regulatory Guides on radiation safety (ST Guides) and emergency preparedness guides (VAL Guides) published by the 
Radiation and Nuclear Safety Authority. In addition, the principles and guides published by certain other countries and the International 
Atomic Energy Agency (IAEA) have been taken into consideration. A description of the safety principles that have been observed and 
an evaluation of the fulfilment of the principles can be found in Appendix 6 to the application.

In Finland, the Radiation and Nuclear Safety Authority is the regulatory authority for nuclear safety supervising TVO’s operations. 
TVO’s operations have met the requirements of the national authorities. TVO’s operations also require adherence to international 
agreements in the field of safeguards of nuclear materials, for example. 

TVO is actively involved in different international forums of the nuclear energy industry. TVO’s operations are also subjected to in-
ternational peer reviews, and any areas for improvement that arise during them are taken into account in TVO’s operations. The direct 
and indirect impacts on the population, nature and the constructed environment that Olkiluoto 3 has have been assessed in accordance 
with the Act on Environmental Impact Assessment Procedure. The coordinating authority has considered that the assessment report 
presented is sufficient, and the construction licence has observed the assessment report concerning the project and the coordinating 
authority’s statement on it. During the implementation of the project, appropriate attention has been paid to the aspects presented in the 
statements concerning the assessment report.

TVO has an environmental management system that meets the requirements of standard ISO 14001:2004 and the EMAS directive 
1221/2009. It is EMAS registered with code FIN-000039. TVO’s environmental management system covers taking environmental 
aspects into account over the entire lifespan of nuclear energy generation and the principle of continuous improvement as regards the 
management of environmental matters.

A description of the measures to restrict the burden caused by the nuclear facility on the environmentcan be found in Appendix 7 to 
the application.
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Nuclear fuel management and nuclear waste management

2) the methods available to the applicant for arranging nuclear waste management, including final disposal of 
nuclear waste and decommissioning of the facility, are sufficient and appropriate;

Olkiluoto 3 fuel management is implemented in a reliable and distributed manner using several sources of procurement and arrange-
ments that are similar to those at TVO’s operating plant units. The principle is to employ long-standing contracts and fuel reserves. A 
description of the plans to arrange nuclear fuel management can be found in Appendix 4 to the application.

Nuclear waste management uses the same plans, methods and waste management facilities as the existing plant unit. The plant site has 
in use disposal facilities for low and intermediate level power plant waste that can be expanded to cover the needs of Olkiluoto 3 as 
well. The expansion will not be required until several years have passed from the starting of Olkiluoto 3. 

For a long time now, Finland has been developing the disposal of spent nuclear fuel. The intention is to have the spent fuel disposed 
of by Posiva in a disposal facility constructed on Olkiluoto island. The Government issued a decision in principle for the construction 
of this disposal facility on 21st  December 2000. On 18th  May 2001, Parliament decided to retain the decision in principle in force. 
Moreover, on 17th  January 2002 the Government made a decision in principle that the Olkiluoto disposal facility can be expanded 
such that the spent nuclear fuel from the operation of Olkiluoto 3 can also be treated and disposed of at the facility. On 24th  May 2002, 
Parliament decided to retain the decision in principle in force. According to the decision, disposal facilities corresponding to approxi-
mately 2,500 tonnes of uranium at maximum can be built for the needs of Olkiluoto 3. Posiva was granted a construction licence for 
an encapsulation plant and disposal facility on 12th  November 2015. Posiva is planning to submit an operating licence application to 
start the disposal activities in 2020. 

Plans concerning the decommissioning of the Olkiluoto 3 plant unit have been drawn up and their main principles are described in 
Appendix 9 to this application and in more detail in the final safety analysis report to be submitted to the Radiation and Nuclear Safety 
Authority.

A more detailed description of the Olkiluoto nuclear power plant’s plans and methods available for arranging the management of 
nuclear waste, including the disassembly of the nuclear facility and the disposal of nuclear waste, and a description of the schedule of 
nuclear waste management and estimated costs can be found in Appendix 9 to the application.

Organisation and expertise

3) the applicant has sufficient expertise available and, in particular, the competence of the operating staff and 
the operating organisation of the nuclear facility are appropriate;

During the construction of Olkiluoto 1 and Olkiluoto 2 and over thirty years of their operation, as well as the construction of Olkiluoto 
3, the personnel employed by TVO have accumulated significant expertise in the construction and operation of nuclear power. This 
expertise has been supplemented by the maintenance and development investments made at the plant units, the most significant of 
which have been the plant unit modernisation completed in 1994–1998, the extensive component renewals completed in 2010–2011 
and the presently ongoing, extensive plant modifications. 

The operating results of the current plant units at Olkiluoto have been among the best in the world. For some 20 years, Finland has 
been the world’s leading country in terms of the annual load factors of nuclear power plants. The reliable operation of nuclear power 
plants is an indication of the high level of expertise in the field in Finland. The high load factor is also an indication that TVO’s reliable 
electricity production has been needed. The construction of Olkiluoto 3 has substantially increased the company’s expertise, as well as 
the expertise available to it, in next-generation plant units. 

TVO has started the recruiting, training and qualification of operating personnel for Olkiluoto 3 by means of the procedures described 
in the YVL Guides in good time during construction. The other support personnel for the operation of Olkiluoto 3 have also been 
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trained and, if so required by the YVL Guides, also qualified for their tasks. The continuous training of the operating organisation of 
Olkiluoto 3 and the maintenance of the competences has been ensured by means of training programmes.

A more detailed analysis of the expertise available to the applicant and the operating organisation of the nuclear power plant unit can 
be found in Appendix 8 to the application.

Financial and other prerequisites

4) the applicant is otherwise considered to have the financial and other prerequisites to engage in operations 
safely and in accordance with Finland’s international contractual obligations.

The applicant’s financial and other prerequisites to engage in operations safely and in accordance with Finland’s international contrac-
tual obligations are presented in Appendices 10 and 11.

Summary

On the grounds of the information presented above and the more detailed analyses presented in the Appendices to the application, it 
is the opinion of the applicant that the prerequisites for granting an operating licence pursuant to Section 20 of the Nuclear Energy 
Act and the requirements concerning the overall good of society and the safety of Olkiluoto 3 pursuant to Sections 5–7 of the Nuclear 
Energy Act are met and the operating licence requested by the applicant may be granted. 

ENFORCEMENT OF THE DECISION

The applicant requests that, when granting the licence, the Government decide under Section 31(2) of the Administrative Judicial 
Procedure Act (586/1996) that the decision be executed in spite of any complaints, since public interest requires that the execution is 
not delayed. 

Starting production at Olkiluoto 3 without delays caused by any complaints is in line with the overall good of society. The starting of 
Olkiluoto 3 will reduce the costs to the society as Finland aims to achieve its international emissions goals. The starting of Olkiluoto 
3 will also improve the reliability of Finland’s electricity supply. Since the completion of Olkiluoto 3 has been significantly delayed 
from its original schedule, interrupting the process while waiting for the decision to become legally valid will cause instability on the 
electrical market and will adversely affect the regional employment situation by causing discontinuity on the labour market.

In Helsinki, 14 April 2016

TEOLLISUUDEN VOIMA OYJ

Jarmo Tanhua      Jouni Silvennoinen
President and CEO      Director
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APPENDICES

Reports required under Section 34  of the Nuclear Energy Decree:

1. Extract from the trade register
2. Copy of the articles of association and shareholders’ register
3. A description of settlement and other activities and town planning arrangements at the planned nuclear facility site and in its  
 immediate vicinity
4. A description of the quality and maximum amounts of the nuclear materials or nuclear waste that will be fabricated,  
 produced, handled, used or stored at the nuclear facility
5. An outline of the technical operating principles and features and other arrangements whereby safety has been ensured
6. A description of the safety principles that have been observed, and an evaluation of the fulfilment of the principles
7. A description of the measures to restrict the burden caused by the nuclear facility on the environment
8. A description of the expertise available to the applicant and the operating organisation of the nuclear facility
9. A description of the applicant’s plans and available methods for arranging nuclear waste management, including the  
 decommissioning of the nuclear facility and the disposal of nuclear waste, and a description of the timetable of nuclear waste  
 management and its estimated costs
10. A description of the applicant’s financial status, the plan for the administration of the finances of the nuclear facility and the  
 production plan of the nuclear facility
11. The applicant’s financial statements from 2004–2015
12. A description of how the provisions in the construction licence have been complied with
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APPENDIX 1

EXTRACT FROM THE TRADE REGISTER
 
Separate appendix, not included in this hard copy version
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APPENDIX 2

COPY OF THE

ARTICLES OF ASSOCIATION AND  
SHAREHOLDERS’ REGISTER
Separate appendix, not included in this hard copy version
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APPENDIX 3

A DESCRIPTION 
OF SETTLEMENT AND OTHER ACTIVITIES AND TOWN PLANNING ARRANGEMENTS  
AT THE PLANNED NUCLEAR FACILITY SITE AND IN ITS IMMEDIATE VICINITY
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1. General
The site of the third nuclear power plant unit at Olkiluoto 
(OL3) meets the land use requirements  set forth in the relevant 
legislation and regulatory guides on Nuclear Safety (YVL). 
The settlements in the Olkiluoto area are mainly recreational. 
The larger population centres with permanent settlement, the 
centres of Eurajoki and Rauma, are located at a distance of ap-
proximately 15–20 kilometres from Olkiluoto.

Land use in the Olkiluoto power plant site is presently con-
trolled by the regional land use plan, the local plan for Olki-
luoto and detailed plans that have been validated in 2014. 

Supporting functions are under construction at Olkiluoto in re-
lation to the construction of OL3 and the preparation for the 
construction of the encapsulation plant and disposal facility for 
spent nuclear fuel. The infrastructure at Olkiluoto is being re-
newed and supplemented. 
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2. Settlement and other activities 

2.1 Activities in the Olkiluoto area

The Olkiluoto power plant area owned by Teollisuuden Vo-
ima Oyj (TVO) is located in the municipality of Eurajoki, at 
the western end of the island of Olkiluoto. The nuclear power 
plants Olkiluoto 1 and Olkiluoto 2, constructed between 1973 
and 1980, are located in the plant area. Both plant units have a 
nominal net power output of 890 MWe. The nominal net power 
output of plant unit OL3 is 1,600 MWe.

The plant area also contains administrative buildings, a training 
and visitor centre, storage facilities, workshops, and an auxilia-
ry heating plant, raw water purification plant, water deminerali-
sation plant, sanitary water purification plant, accommodation 
village, landfill and spent fuel interim storage, interim storages 
for low and intermediate level power plant waste and a final 
disposal facility for power plant waste.

According to plans, Posiva Oy is constructing an encapsulation 
plant and disposal facility for spent nuclear fuel near the plant 
area, in the centre part of the island of Olkiluoto; its zoning and 
other arrangements are presented in Posiva’s construction li-
cence application (28 December 2012). The construction of the 
research facility (ONKALO) that will be connected to the dis-
posal facility started in 2004.  Construction license was granted 
to Posiva on 12th of November 2015.

The power plant is connected to the national electrical grid via 
six 400-kV and two 110-kV power lines. After the commission-
ing of OL3, there will normally be two 400-kV connections 
in use for each plant unit. The Olkiluoto 400-kV substation is 
located on the northern shore of the island, approximately two 
kilometres from the power plant. The 110-kV substation is lo-
cated immediately to the north of the power plant.

The northern shore of the island of Olkiluoto has a dock and 
harbour which are located on land that is owned by the appli-
cant. The harbour is open to public use and it has a six-metre 
deep shipping channel leading to it that is maintained by the 
Finnish Transport Agency. Between 5 and 10 people are em-
ployed by the harbour’s different functions.

2.2 Settlements in the vicinity of Olkiluoto

The nearest residential buildings are located approximately 
three kilometres from the power plant area. There are less than 
ten buildings suitable for permanent residence on the island of 
Olkiluoto and the nearby island of Kornamaa. There are several 

Figure 1. Holiday housing in accordance with the partial 
master plan for shore areas on the eastern side of the island 
of Olkiluoto.

buildings intended for permanent residence in the village of Ila-
vainen to the east of the island of Olkiluoto. 

The protective zone of the nuclear power plant has 303 con-
structed recreational settlements, 37 unconstructed recreational 
settlements and 70 constructed residential buildings. According 
to the population data from Statistics Finland, the protective 
zone had a total of 50 inhabitants on 31 December 2014; see 
Figure 3.

The holiday accommodation area on the eastern part of the 
island of Olkiluoto has the Raunela estate; TVO has restored 
its buildings and surroundings to correspond to the situation at 
Olkiluoto before the arrival of the nuclear power plant.

At present, Olkiluoto can offer temporary accommodation for 
approximately 425 people in relation to work at the nuclear 
power plant; if necessary, accommodation capacity can be in-
creased within the bounds of the permitted building volume in 
the plan.

Eurajoki is a coastal municipality located on the shore of the 
Gulf of Bothnia, and it is a part of the economic zone of Rauma. 
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The municipality of Eurajoki has approximately 6,000 inhabit-
ants. The municipal centre is located alongside national road 
8, approximately 15 kilometres north of the centre of Rauma 
and approximately 35 kilometres south of Pori. Figure 2 pre-
sents the location of Olkiluoto within Eurajoki and in relation 
to Rauma. 

Figure 2. Olkiluoto is located approximately 20 km away from the significant population centres, Rauma and Eurajoki..

The neighbouring municipalities of Eurajoki are as follows: 
• Rauma (approx. 39,900 inhabitants)
• Eura (approx. 12,200 inhabitants)
• Luvia (approx. 3,300 inhabitants)
• Nakkila (approx. 5,700 inhabitants)
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Figure 3. Population (31 December 2014) by sector and squares of 250 x 250 m in the surrounding areas of Olkiluoto, 
distances between 0 and 20 km.

The Rauma region, which consists of Eura, Eurajoki, Säkylä, 
Köyliö (until 31 December 2015) and Rauma, has approxi-
mately 65,500 inhabitants. Pori, which is located to the north-
east of Olkiluoto, has approximately 85,000 inhabitants.

Figures 3 and 4 present the distribution of settlements around 
the nuclear power plant (at distances between 0–20 km and 
0–100 km). The figures are based on data from Statistics Fin-
land and they describe the situation as of 31 December 2014. 

 
(in the max. 0–20 km zone)

Source: Statistics Finland, Population structure 2015.
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Figure 4. Population (31 December 2014) by sector and squares of 250 x 250 m in the surrounding areas of Olkiluoto, 
distances between 0 and 100 km.

Source: Statistics Finland, Population structure 2015.

 
(in the max. 0–100 km zone)
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2.3 Other activities in the  
surrounding areas of Olkiluoto

Only a small amount of agricultural activities take place near 
the power plant area at Olkiluoto. There are small cultivated 
plots in the eastern part of the island. The nearby waters are 
used for recreational fishing. 

The villages of Ilavainen and Orjasaari, which are located to 
the east of the island of Olkiluoto (5-km radius), have very few 
activities and the OL3 plant unit will not significantly affect 
them.  The amount of traffic that passes through these villages 
towards Olkiluoto has increased during the construction period 
of OL3.

Services, refining, agriculture and forestry are important areas 
in the economic structure of the municipality of Eurajoki. TVO 
is the largest employer in the municipality. The applicant em-
ploys approximately 730 persons at the nuclear power plant, 
in addition to which there are slightly over 300 contractor em-
ployees working at Olkiluoto. During annual outages, there 
are usually approximately 1,500 persons working at the power 
plant in addition to the normal number of personnel. A maxi-
mum of 4,500 persons have been working at the construction 
site for the OL3 plant unit. After the completion of the power 
plant, there will be approximately 150–200 persons working in 
Operations and Maintenance. 

In 2012, the fields of business employing the inhabitants were 
divided as follows: 

Primary production 5.4%
Refining 53.2%
Services 40.4% 

Half of the inhabitants of Eurajoki work outside of the munici-
pality in Rauma or Pori, for example. People commute to Eura-
joki from a wide area, but the majority live in Rauma.

TVO has a significant direct and indirect effect in the province 
of Satakunta and in the Rauma region in particular. In 2015, 
56% of those employed by TVO at Olkiluoto lived in Rauma, 
18% lived in Eurajoki, 14% lived in Pori and 12% lived in 
other municipalities. 

The most important farm lands in the nearby areas of Olkiluoto 
are located 20–40 km to the east of the power plant and 25–35 
km to the northeast. There are a few commercial gardens lo-
cated approximately 10 kilometres from the power plant that 
produce vegetables mainly for the Rauma region. The nearest 
dairy is located in Pori at a distance of approximately 35 kilo-
metres. There are three milk-producing farms within a 10-kilo-
metre radius of the nuclear power plant. There are several doz-
en milk farms within a 40-kilometre radius.

Three schools are located within a radius of approximately 10 
kilometres from the nuclear power plant. These are primary 
schools and their pupils are between 6 and 13 years old. 

26 Appendix 3



3. Zoning arrangements  
and other arrangements

3.1 General

Olkiluoto has a valid regional land use plan, master plan for 
shore areas, master plan and detailed plan that indicate areas 
for the construction of nuclear power plants. For the most part, 
these plans have been updated to correspond with the content 
requirements of the new Land Use and Building Act and to take 
into account the requirements for the disposal of spent nuclear 
fuel. 

3.2 Local plan

The valid detailed plans for Olkiluoto have a permitted build-
ing volume of 6.55 million cubic metres in the area designated 
for use as a nuclear power plant area; nearly 4 million cubic 
metres are available for future construction. The power plant 
area is located in the western end of the island of Olkiluoto.

The detailed plan that is valid in the area of the current nuclear 
power plant units and Olkiluoto 3 has been confirmed in 1997 
and determined as up-to-date in 2014. The power plant area 
is marked as block area for industrial buildings and storage 
buildings into which the construction of nuclear power plants 

and other facilities and equipment intended for the generation, 
distribution and transfer of energy and their related buildings, 
structures and equipment may be constructed unless this has 
otherwise been limited. 

Most of the water areas referred to in the detailed plan have 
been confirmed to be waters that may be used for the purposes 
of power plants, and into which the piers and other structures 
and equipment required for power plants may be constructed 
in the vicinity of the industrial areas and storage areas. The 
plan also indicates the waters where filling and embankment 
are allowed.  

Furthermore, the Olkiluoto area has block area plans confirmed 
in 2005 for the accommodation buildings serving energy pro-
duction, and earlier local plans for shore areas concerning the 
eastern part of the island of Olkiluoto.

Detailed plan for the disposal area
The municipality of Eurajoki approved the detailed plan and 
the amendment for the disposal area via its decision on 28 June 
2010. The decision also included the partial overturning of the 
detailed plan and detailed plan for shore areas. 

Figure 5. Detailed plan for the disposal area.
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The plan indicates the areas and permitted building volumes 
for the buildings and structures of the disposal facility and the 
supporting functions for the facility.

3.3 Master plan

The modification of the local plan at Olkiluoto started in 2006 
and the plan came into force in 2010.
 
The plan covers Olkiluoto in Eurajoki, the small islands (Ko-
rnamaa, Mäntykari, Munakari and approximately 20 smaller 
islands) to the north and northwest of Olkiluoto and the sur-
rounding waters. 

The most important goal of the local plan has been to maintain 
the land use prerequisites in the largest energy generation area 
in Finland, and to reserve areas for implementing the disposal 
of spent nuclear fuel in accordance with the Finnish legislation 
and the requirements set for the safety of operation. 

The local plan for Rauma’s northern shore areas and its amend-
ment, confirmed in 1999, are in force as regards the shore areas 

of Rauma. The town council of Rauma approved the amend-
ment of the local plan for Rauma’s northern shore areas on 29 
September 2008. The plan is legally valid.

The plan covers Kuusisenmaa, Leppäkarta, Lippo and Vähä-
Kaalonperä and the waters surrounding these islands.

In December 2005, the municipal council of Eurajoki approved 
an amendment of the master plan for shore areas that reserved 
areas for an accommodation village and other functions serving 
energy generation in the southeast part of the island of Olki-
luoto.

Master plan for shore areas in Eurajoki and its amendment  
The purpose of the plan amendment started in 2010 is to verify 
the master plan for shore areas in Eurajoki to correspond to the 
current legislation and the present needs.

The plant area at Olkiluoto (energy generation area) and the 
Natura area are not included in the amendment of the master 
plan for shore areas, since a local plan was approved for these 
areas in May 2008. The holiday home areas on the eastern 
shores of Olkiluoto, the areas reserved for year-round habita-

Figure 6. Local plans for Olkiluoto and the northern areas of Rauma.
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tion and their hinterlands are included in the plan amendment, 
since the goals of the plan amendment involve the building 
sites.

3.4 Provincial plan

The goals for land use in the regional land use plan for Sa-
takunta are based on the approved national land use goals that 
came into legal force in 2001. The Ministry of the Environment 
approved the provincial plan for Satakunta on 30 November 
2011. The Regional Council of Satakunta started drafting the 
provincial plan for Satakunta in February 2003. The regional 
plan in force at that time was reviewed and updated into a pro-
vincial plan that corresponds with the requirements of the new 
Land Use and Building Act. The regional land use plan was 
submitted to the Ministry of the Environment for ratification 
on 1 March 2010. The regional land use plan for Satakunta was 
drawn up as an overall provincial plan. The regional land use 
plan supports the construction of power plants at Olkiluoto.

The regional land use plan takes into account the goals set for 
Olkiluoto’s zoning by the Finnish government and the require-
ments of nuclear waste management.  In the regional land use 

Figure 7. Extract from the provincial plan 

 

plan, the power plant area at Olkiluoto is marked as an area 
of community management (ET). Furthermore, the plan indi-
cates a zone of energy management (EN1) for the Olkiluoto 
area; this is used to establish a nuclear power plant site area 
for facilities, buildings and structures serving energy genera-
tion and facilities and buildings implementing the disposal of 
spent nuclear fuel. A focus area for the development of energy 
management (en) is located around the plant area; development 
needs related to land use are focused in this area due to the en-
ergy management functions. The outermost area is a protective 
zone (sv2) for the nuclear power plants. The regional land use 
plan also indicates the power line routes leaving the area, the 
regional road, shipping and boating channels and the protection 
areas in the region. 

The regional land use plan sets forth that special attention 
should be paid to matters of environmental protection, and that 
the processing and storage of radioactive waste should be ar-
ranged with absolute safety. The provincial plan also allows for 
constructing other energy generation capacity and other indus-
try based on the energy generation in the region. The Liiklanka-
ri area is a nature conservation area in the provincial plan.
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3.5 Protective zones 

The Radiation and Nuclear Safety Authority’s Guides for Nu-
clear Safety define the protective zones surrounding the plant 
area of a nuclear power plant. 

Depending on local conditions, the site area for a nuclear power 
plant shall extend to some 0.5–1 kilometres from the facility. 
As a rule, only nuclear power plant-related activities shall be 
engaged in in this area. The licensee shall have the authority of 
decision over all activities within the site area. 

The protective zone extends to about a five kilometres’ distance 
from the facility. Land use restrictions are in force within the 
zone. The protective zone shall not contain facilities inhabited 
or visited by a considerable number of people, such as schools, 
hospitals, shops, or significant places of employment or accom-
modation that are not related to the nuclear power plant. The 
protective zone shall not contain socially significant functions 
that could be affected by an accident at the nuclear power plant.

The number of permanent inhabitants, recreational housing, 
and recreational activities shall be limited inside the protective 
zone of a nuclear power plant, so that a rescue plan that allows 
for effective evacuation of the population may be drawn up and 
implemented for the area. Special attention shall be paid to the 
characteristics of the site’s immediate surroundings, such as 
archipelagos that are difficult to cross and recreational settle-
ments, for example, as well as other rescue activities that may 
be required under exceptional conditions.

Primarily, land use and construction decisions shall aim at 
maintaining the number of permanent and leisure-time inhabit-
ants inside the protective zone at a level where it will not sub-
stantially increase during the construction and operation of a 
nuclear power plant from the time when the decision-in-princi-
ple was made under the Nuclear Energy Act.

An emergency planning zone extending to about 20 kilometres 
from the facility has been defined; the zone shall be covered by 
a detailed external rescue plan for the protection of the public 
drawn up by authorities. The protective zone is a part of the 
emergency planning zone.

The conditions set for protective zones are met at Olkiluoto. 
The number of permanent inhabitants inside the protective 
zone does not prevent effective rescue operations. Any activi-
ties that may jeopardise the safety of the plant unit have been 
moved sufficiently far. Limitations apply to land use in the 

Figure 8. Natura 2000, FI 0200073.

nearby areas. Preparations have been made for the supervision 
of movement and transport within an area of limited movement 
and sojourn in accordance with the Ministry of the Interior’s 
Decree (709/2003) and the site area itself.

3.6 Nature conservation areas, Natura areas

There are Natura areas in the immediate proximity of the en-
ergy management area of Olkiluoto, both on the island of Olki-
luoto and in the sea areas in front of the island. The Liiklankari 
nature conservation area is located on the southern shore in the 
centre of the island. At sea, the Natura area is located to the 
west of the island of Olkiluoto at a distance of some 2 kilome-
tres. The operation of the existing plant units has not caused 
significant harm to the habitat types protected by the Natura 
areas, which means that it has been possible to undertake the 
construction of additional units in harmony with the state of the 
environment and without unnecessarily jeopardising the natu-
ral and environmental values. Protecting the conditions of the 
Natura areas to a sufficient degree has been taken into account 
during the design and construction of the OL3 unit.
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Figure 9. Selkämeri National Park

3.7 Selkämeri National Park

The Act on the Selkämeri National Park was approved by the 
Finnish Parliament on 8 March 2011, with the area limitations 
presented in the legislation proposal. The Environment Com-
mittee amended the Act with the following section: “Conduct-
ing cooling water from a nuclear power plant. Notwithstand-
ing the declarations of game preservation, activities required 
for the remote intake and discharge of cooling water from the 
Olkiluoto nuclear power plant may be performed in the area 
of the Selkämeri National Park, subject to permission from 
Metsähallitus.”
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APPENDIX 4

A DESCRIPTION OF 
THE QUALITY AND MAXIMUM AMOUNTS OF THE NUCLEAR MATERIALS OR NUCLEAR 
WASTE THAT WILL BE FABRICATED, PRODUCED, HANDLED, USED OR STORED AT THE 
NUCLEAR FACILITY

33Appendix 4



TABLE OF CONTENTS

1. INTRODUCTION
2. FRESH FUEL
3. NUCLEAR WASTE
 3.1 Spent fuel
 3.2 Used reactor internals
 3.3 Power plant waste
 3.4 Disassembly waste

34 Appendix 4



1. INTRODUCTION 

This appendix explains the nature and accumulated amounts 
of nuclear materials and nuclear waste being produced, pro-
cessed, used or stored at the Olkiluoto 3 nuclear power plant 
unit. Waste treatment is also explained insofar as is necessary 
in order to determine the nature and amount of the waste. The 
amounts of decommissioning waste and power plant waste 
accrued by the plant unit have been estimated on the basis 
of the information provided by the plant supplier in its final 
safety analysis report and topical reports. The first plan for the 
decommissioning of the plant unit has been drawn up during 
the preparation of the operating licence application to submit-
ted along with the final safety analysis report. The service life 
of the Olkiluoto 3 plant unit is assumed to be 60 years.

In addition to the nuclear power plant units, the power plant 
area at Olkiluoto includes an interim storage for spent fuel 
(KPA storage) and an interim storage for intermediate level 
waste (KAJ) and low level waste (MAJ) as part of the final 
disposal facility for power plant waste (VLJ). For the pur-
poses of this appendix, the entire complex of nuclear facilities 
at the site is referred to as the Olkiluoto nuclear power plant 
or a power plant for short.
 
Nuclear material refers to special fissionable materials and 
source materials, such as uranium, thorium and plutonium, 
which are suitable for producing nuclear energy. At the Olki-
luoto 3 plant unit, these materials only exist in the fresh and 
spent nuclear fuel. 

According to the Nuclear Energy Act, nuclear waste refers to
a) radioactive waste in the form of spent nuclear fuel or in 
some other form, generated in connection with or as a result 
of the use of nuclear energy; and
b) materials, objects and structures which, having become 
radioactive in connection with or as a result of the use of 
nuclear energy and having been removed from use, require 
special measures because of the danger arising from their ra-
dioactivity.

Nuclear waste from a plant unit is divided into two main cat-
egories: 
1) operational waste generated during the operation of the 
power plant, and  
2) decommissioning waste generated from the decommis-
sioning. 

The first category includes the spent nuclear fuel, the used 
reactor internals and the power plant waste. The second cate-

gory includes the activated decommissioning waste, contami-
nated decommissioning waste and very low level decommis-
sioning waste. The spent fuel has a high activity level while 
the rest of the waste is low or intermediate level.

2. FRESH FUEL

The reactor core of the Olkiluoto 3 plant unit consists of 241 
fuel as-semblies and includes a total of approximately 128 
tonnes of uranium. The amount of fresh fuel loaded annually 
depends on the length of the operating cycles: in a one-year cy-
cle, approximately one fourth of the fuel assemblies is replaced 
each year, whereas approximately one half of the assemblies is 
replaced at each refuelling, if the cycle is two years long. The 
number of assemblies being replaced depends on the required 
amount of energy being generated during the operating cycles 
as well as the largest allowed average burn-up per assembly. 
Assuming a one-year operating cycle and a maximum burn-up 
of 45 MWd/kgU per assembly, the reactor consumes approxi-
mately 65 assemblies per year, amounting to some 35 tonnes 
of uranium.

The 265 fuel rods of a single fuel assembly contain 530–540 kg 
of uranium. The uranium is inside the fuel rods in the form of 
sintered uranium dioxide tablets (UO2). The degree of enrich-
ment of the uranium in terms of isotope 235U varies per rod. The 
initial core loading of the reactor consists of fuel assemblies 
with an average 235U concentration of 1.9–3.3%. The rod-spe-
cific average 235U concentrations of replacement core loadings 
vary between 3% and 5%. A more detailed description of the 
fuel assembly is presented in the final safety analysis report 
submitted to the Radiation and Nuclear Safety Authority.

Fresh fuel is stored at the plant unit OL3 in the dry fresh fuel 
storage and the water-filled fuel pool. The dry storage has room 
for 110 assemblies, which corresponds to some 59 tonnes of 
uranium or nearly two annual refuelling batches. The storage 
capacity for fresh fuel in the fuel pools depends on the amount 
of fresh fuel inside the pools.

Teollisuuden Voima Oyj aims to maintain a stock of fresh fuel 
that corresponds to approximately one year of use at each plant 
unit.
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3. NUCLEAR WASTE

3.1 Spent fuel

As a result of the nuclear reactions, new elements and radioac-
tive isotopes have been formed in the fuel assemblies that are 
removed from the reactor. Part of the uranium in the spent fuel 
has been converted into fission products, plutonium and a small 
amount of other actinides. Depending on the degree of enrich-
ment, spent fuel contains 94–96% uranium, 3–5% fission prod-
ucts and approximately 1% plutonium and other actinides.

Due to its radioactivity, the spent fuel generates heat upon re-
moval from the reactor. The activity and heat generation of the 
fuel depend on the burn-up. The activity and heat generation 
of the spent fuel are reduced after removal from the reactor. 
The table below presents the activity and heat generation after 
different cooling times , when the fuel burn-up is 45 MWd/
kgU and the uranium in the fresh fuel has a 235U concentration 
of 4.0%.

Cooling time Activity  Heat generation
0 yrs  7,350 TBq/kgU 2,030 W/kgU
1 yr  103 TBq/kgU 13 W/kgU
10 yrs  20 TBq/kgU 1.7 W/kgU
100 yrs  2 TBq/kgU 0.4 W/kgU
1,000 yrs  0.09 TBq/kgU 0.07 W/kgU
10,000 yrs 0.02 TBq/kgU 0.02 W/kgU
100,000 yrs 0.003 TBq/kgU 0.001 W/kgU
1,000,000 yrs  0.001 TBq/kgU 0.0005 W/kgU
  
The spent fuel assemblies are stored in pools of water. Initially, 
they are stored in the fuel pool of the power plant unit, from 
which they are transferred into the pools of the spent fuel inter-
im storage (KPA storage) inside a transport cask.  After decades 
of cooling, the spent nuclear fuel is transported from the KPA 
storage to Posiva Oy’s disposal facility.

The combined capacity of the fuel pools at the Olkiluoto 3 
plant unit is 954 assemblies (477 assemblies per pool). In or-
der to meet the requirements in the Technical Specifications 
(TTKE) concerning the evacuation of the pools and the reactor, 
the maximum amount of fuel stored in the pools is limited to 
the capacity of one pool. In this case, the maximum amount 
of spent fuel at a specific point in time is 718 assemblies (477 
in the pools, 241 in the core), which corresponds to some 382 
tonnes of uranium. 

The plant unit has been estimated to generate 4,069 spent fuel 
assemblies during its 60-year service life, corresponding to 
some 2,165 tonnes of uranium.

3.2 Used reactor internals
Used reactor internals refer to the decommissioned control 
rods, core measurement instruments and other reactor parts 
from inside the reactor pressure vessel that have been acti-
vated by neutron radiation, with the exception of the spent 
fuel assemblies or parts thereof. The corresponding parts that 
are inside the reactor at the end of the power plant’s service 
life are also considered used reactor internals.

Over the 60-year service life of the plant unit, the estimated 
amount of spent reactor internals is some 310 tonnes, exclud-
ing control rods. In the final safety analysis report for the 
Olkiluoto 3 plant unit, the unpacked volume of this type of 
waste is estimated to be 120 m3 and the packed volume is 
estimated to be 500 m3. According to the decommissioning 
plan, the used reactor internals are largely disposed of by 
packing them inside the reactor pressure vessel that is placed 
in final disposal, which will reduce the proposed packed vol-
ume. The activity of the used reactor internals forms a sub-
stantial part of the activity of all decommissioning waste. The 
heavy reflector around the reactor core has the highest activity 
level; its total activity has been estimated to be 6.6·1017 Bq. 
The activity of the other activated reactor internals is at least 
one magnitude lower.

3.3 Power plant waste

Power plant waste can be divided into low and intermediate 
level waste in terms of its radioactivity. At Olkiluoto, low level 
waste is placed in the low level waste silo (MAJ) inside the 
final disposal facility for power plant waste (VLJ), whereas 
the intermediate level waste is placed in the intermediate level 
waste silo (KAJ). In the future, the VLJ facility will be expand-
ed as necessary in accordance with its licence terms.

Power plant waste mostly consists of miscellaneous packaging, 
scaffolding, protective equipment, insulation and cleaning ma-
terial waste accumulated during service and repair. Contami-
nated scrap metal and other contaminated components, such as 
different filters, are also included in this group.

For a substantial part of power plant waste, the activity level 
is so low that it can be released from regulatory control and 
taken to a landfill outside of the controlled area in the Olkiluoto 
power plant site or handed over for reuse. Most of the scrap 
metal can eventually be released from regulatory control after a 
storage period that reduces the activity and a decontamination 
process.
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The compressible part of dry, low activity level power plant 
waste is packed as is or cut into pieces and packed inside 
200-litre steel drums that can be compressed to half of their 
original volume. If necessary, contaminated scrap metal is 
cut into pieces, compressed and packed inside final disposal 
packages. Dry waste is initially stored in the waste storage 
facility of the plant unit or moved to the interim storage for 
low level waste (MAJ) or intermediate level waste (KAJ) ac-
cording to its level of activity. After the activity of the waste 
has been determined, it is transported into the VLJ facility for 
final disposal.

Wet waste is solidified or dried. This includes ion exchange 
resins, evaporation residue from contaminated water, sludge 
and solvents. Some of them have low and some intermediate 
activity levels. Waste oil has a low activity level and it can be 
released from regulatory control and handed over for reuse.

Ion exchange resins are either dried inside drums (in-drum dry-
ing) or solidified with concrete or bitumen. Evaporation residue 
from contaminated water, solvents and sludge is dried inside 
drums or solidified with bitumen or another type of solidifica-
tion agent; the choice and use of the agents is based on ex-
perience from the existing plant units. After the treatment and 
the definition of activity, the packages are stored in the waste 
storage of the plant unit before they are transferred to the other 
waste storages in the site area for possible further treatment or 
continued storage or into the VLJ facility for final disposal. The 
treatment and packaging method significantly affects the final 
disposal volume of the waste. The use of the methods described 
above is optimised on the basis of experience received during 
the operation of the plant unit. 

The volume of power plant waste (including packaging) ac-
cumulated from the Olkiluoto 3 plant unit is estimated to be 
approximately 50–100 m3 per year. The annual amount varies 
according to the types of maintenance, repair and modifications 
carried out at any given time. The total volume of power plant 
waste accumulated during the 60-year service life of the plant 
unit is estimated to be some 3,000–6,000 m3. These figures can 
be compared to the amount of waste accumulated each year by 
the two operating power plant units at Olkiluoto. Between 1993 
and 2002, the packing volume of power plant waste varied be-
tween 73 and 174 m3 per year and was 122 m3 on average. By 
the end of 2014, 3,998 m3 of waste had been disposed of in 
the MAJ silo of the VLJ facility, while the KAJ silo contained 
1,900 m3 of waste. 

The total storage capacity for power plant waste from the 
Olkiluoto 3 plant unit is approximately 560 m3. Some 135 m3 
of storage capacity is available for liquid power plant waste 
(evaporator concentrates, sludge, oil and resins) and some 264 
m3 has been reserved for solid power plant waste (combustible 
waste, compressible waste, incombustible and uncompressed 
waste and cartridge filters). Treated power plant waste can be 
stored at OL3 in the drum storage for low activity level waste 
(122 m3) and the drum storage for medium activity level waste 
(34 m3).

Some storage also takes place in the waste treatment facilities. 
The plant unit also features several other rooms for the storage 
of power plant waste during maintenance and repair work, and 
longer-term storage of replaced components. The operating li-
cence application includes an application for the storage of the 
above volume (maximum of 600 m3) of power plant waste at 
the OL3 plant unit.

In addition to the Olkiluoto 3 plant unit, TVO has other storage 
facilities for low and intermediate level waste in the site area. 
The operating licence application requests permission to use 
the MAJ and KAJ storage facilities for the storage of power 
plant waste generated during the operation of the Olkiluoto 3 
plant unit.

The radioactive substances contained in power plant waste are 
mostly activation products created by neutron radiation. Fis-
sion products and small amounts of actinides may also be car-
ried into the waste as a result of fuel failures. 

The final safety analysis report for the VLJ facility also takes 
into account the waste accumulated at the Olkiluoto 3 plant 
unit. The total activity of the waste contained inside the MAJ 
silo in 2080, when the silo is scheduled to be closed, is at most 2 
TBq. For the KAJ silo, the estimate is approximately 400 TBq.

In 2011 TVO applied for a change to the conditions of the exist-
ing operating licence for the VLJ facility, and the Government 
issued an approving decision to the application in 2012. Ac-
cording to the new licence conditions, the licensee is allowed 
to dispose of low and intermediate level nuclear waste gener-
ated by the operation of the plant units Olkiluoto 1, Olkiluoto 2, 
Olkiluoto 3, their waste facilities and the VLJ facility, inside the 
VLJ facility in a permanent manner. Furthermore, radioactive 
waste controlled by the Radiation and Nuclear Safety Authority 
may be finally disposed of inside the VLJ facility to an extent 
where it does not detrimentally affect the final disposal of low 
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and intermediate level nuclear waste. The total permitted activ-
ity for the disposed nuclear waste is 1,100 TBq for the inter-
mediate level silo (KAJ silo) and low level silo (MAJ silo) of 
the VLJ facility combined. The Radiation and Nuclear Safety 
Authority may set nuclide-specific upper limits for the silos by 
virtue of Section 55 of the Nuclear Energy Act. Within the lim-
its stated above, the licensee may also place small amounts of 
other radioactive waste originating from the Olkiluoto nuclear 
power plant for final disposal inside the VLJ facility. No nu-
clear fuel may be stored or disposed of in the VLJ facility. The 
final disposal must be completed up to the end of the closure 
stage in accordance with Section 33 of the Nuclear Energy Act 
during the validity of the operating licence; if the final disposal 
activities are still continuing upon the expiration of the licence, 
a new operating licence must be applied for.

3.4 Disassembly waste

The decommissioning of the Olkiluoto 3 plant unit is de-
scribed in Appendix 9 to this application and the decom-
missioning plan for the Olkiluoto 3 nuclear power plant 
unit, which will be submitted to the Radiation and Nuclear 
Safety Authority together with the operating licence docu-
mentation as part of the  final safety analysis report. The 
long-term safety case for the final disposal took into ac-
count the final disposal of decommissioning waste in ac-
cordance with the waste amounts and activities received 
from the plant supplier. The activity amounts were doubled 
in the analysis, which demonstrated that the final disposal 
of a possible fourth plant unit is possible. 

The decommissioning waste generated during the decom-
missioning of the Olkiluoto 3 plant unit consists of acti-
vated and contaminated metal, concrete and other waste. 
Some of the decommissioning waste has a very low level of 
activity. Over 99% of the activity in the disassembly waste 
is in the activated internals of the reactor pressure vessel. 
The majority of the decommissioning waste volume, on 
the other hand, is taken up by contaminated decommis-
sioning waste (pipes, valves, pumps, heat exchangers) and 
very low activity level decommissioning waste, such as the 
outer layer of the biological concrete shield.

Only the reactor pressure vessel with its internals and ther-
mal insulation plates and the inside layer of the biological 
shield count as actual activated decommissioning waste. 
The parts of the reactor pressure vessel that are closest to 
the reactor core are activated in the neutron radiation. The 
reactor pressure vessel internals are activated the most. 

The most significantly activated components and their 
masses and volumes are as follows:

- Pressure vessel  520 t, 312 m3

- Heavy reflector   94.3 t, -*
- Core support cage  56.7 t, 148 m3

- Lower core support plate 24.3 t, 6 m3

- Upper core support plate 4 t, 0.9 m3

- Pressure vessel coating 3.8 t, - *
- Biological shield  1,050 t, 450 m3.

*) Volume is included in the pressure vessel volume

The starting point for TVO’s decommissioning plan is that 
the pressure vessel can be placed in final disposal as an en-
tire unit, with the reactor internals packed inside the pres-
sure vessel.

The biological shield around the pressure vessel is made 
of reinforced concrete and it will mainly be activated in 
the part of its inner layer that is closest to the reactor. The 
outer layer, however, is classified as very low level waste. 
The biological shield creates approximately 1,050 tonnes 
of power plant waste with an unpacked volume of 450 m3.

Contaminated disassembly waste mainly consists of waste 
generated by the disassembly of systems: pipes, pumps, 
valves, heat exchangers etc. The activity of the waste 
largely depends on the function and operation of the sys-
tem in question. The volume of contaminated decommis-
sioning waste from the plant unit is estimated at around 
7,500 m3. The largest part of this is taken up by the steam 
generators. The estimate assumes that eight steam genera-
tors will require final disposal. However, it is TVO’s goal 
that the four steam generators will not be replaced, which 
will reduce the volume presented here by some 2,000 m3. 

The parts of the nuclear fuel elements (such as the con-
trol rods) are disposed of together with the spent fuel, and, 
therefore, they are not part of the decommissioning waste.  

The above figures add up to some 5,000 t of decommis-
sioning waste from the plant unit, with an uncompressed 
volume of 8,500 m3.
 
The total activity of the decommissioning waste has been 
estimated at 7x1017 Bq. This estimate assumes that decom-
missioning begins immediately after the operation of the 
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plant unit has stopped. The most part of the activity is 
made up by the short-lived isotope 55Fe that has a half-life 
of 2.7 years. 55Fe is insignificant in terms of the long-term 
safety of final disposal, for example. 

The other nuclear facilities at Olkiluoto will create small 
amounts of decommissioning waste as a result of the op-
eration of the Olkiluoto 3 plant unit. Spent fuel from the 
Olkiluoto 3 plant unit will be stored at the KPA storage and 
power plant waste will be stored inside the KAJ storage 
facility. The amount of radioactive waste and activity gen-
erated by their disassembly will be small in comparison to 
the disassembly of the Olkiluoto 3 plant unit.
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APPENDIX 5

AN OUTLINE OF 
THE TECHNICAL OPERATING PRINCIPLES AND FEATURES  
AND OTHER ARRANGEMENTS WHEREBY SAFETY HAS BEEN ENSURED
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APPENDIX 6

A DESCRIPTION OF 
THE SAFETY PRINCIPLES THAT HAVE BEEN OBSERVED,  
AND AN EVALUATION OF THE FULFILMENT OF THE PRINCIPLES
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APPENDIX 6A
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1. Introduction

This document presents a summary of how the requirements 
of the Radiation and Nuclear Safety Authority’s regulation 
concerning the safety of a nuclear power plant, (STUK 
Y/1/2016, 1st  January 2016), are met at the plant unit Olki-
luoto 3. The document also analyses the meeting of the re-
quirements related to limiting values that have been moved 
to the Nuclear Energy Decree (Section 22 b). 

In the document, the text of the decree is written in italics, 
while a normal typeface is used to describe how a specific 
requirement is met.

This report has been drawn up as part of the operating li-
cence application for the Olkiluoto 3 plant unit. The report 
is based on the Final Safety Analysis Report (FSAR) for the 
plant unit.

A similar safety assessment was performed for Appendix 8 
of the construction licence application on the basis of Gov-
ernment Decision 395/91 concerning the safety of nuclear 
power plants. At this time, the assessment was based on the 
preliminary safety analysis report.

2. General safety

2.1 Section 3 Demonstration of compliance with 
safety requirements

1. The safety of a nuclear power plant shall be assessed when 
applying for a construction licence and operating licence, in 
connection with plant modifications, and when the periodic 
safety assessments are being carried out during the opera-
tion of the plant. In connection with the safety assessment, it 
shall be demonstrated that the nuclear power plant has been 
designed and implemented in a way that meets the safety re-
quirements. The safety assessment shall cover the operatio-
nal states and accidents of the power plant. The safety of a 
nuclear power plant shall also be assessed after an accident 
has taken place and, where necessary, based on the results 
of safety studies.

2. Nuclear power plant safety and the technical solutions of 
its safety systems shall be assessed and substantiated analy-
tically and, if necessary, experimentally.

3. The analyses shall be maintained and revised if necessary, 
taking into account the operational experience gained from 
the plant in question and other nuclear power plants, the re-
sults of safety studies, plant modifications and developments 
in calculation methods. 

The technical decisions of the plant unit have been justified by 
means of extensive disturbance and accident analyses where 
the behaviour of the plant unit has been demonstrated to corre-
spond to the design basis and safety criteria. The methodology 
of the disturbance and accident analyses, the performed analy-
ses themselves and the calculation software used and the main 
results of the analyses are described in the final safety analysis 
report (FSAR).

The design bases for the plant unit’s mechanical systems and 
equipment are discussed in the general section of the FSAR. 
The load specifications form an essential part of the design bas-
es. These specifications have been used to perform the struc-
tural dimensioning of systems and equipment, strength analy-
ses being an essential part thereof. As regards primary circuit 
equipment, the summary of the strength analyses is presented 
in the topical report of the FSAR.

The failure mode and effects analyses have been drawn up as 
dedicated documents for some of the plant unit’s systems as part 
of the system design, and these analyses are used in connection 
with the probabilistic risk analysis (PRA) in order to support 
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and document the modelling. The FSAR contains a summary 
of the level 1 and level 2 PRAs and refers to the PRA document 
that is maintained as a dedicated documentation complex.  The 
topical report demonstrates the adequacy of the principle of di-
versity by using a so-called deterministic common cause fail-
ure analysis.  Several analyses have been drawn up during the 
I&C system design in order to demonstrate failure tolerance ac-
cording to the failure analysis concept.  The prepared analyses 
include failure mode and effect analyses, common cause failure 
analyses (including unintended operation), interface analyses, 
DID analyses and quantitative reliability analyses.    

The design bases concerning internal and external threats are 
presented in the FSAR.  The PRA contains the internal and ex-
ternal threat analyses.

These analyses will be updated in accordance with the instruc-
tions in the safety manual.

The utilisation of operating experience and safety studies 
during the design of the plant has been described in connection 
with Section 21.

The above requirements from the Radiation and Nuclear Safety 
Authority’s regulation are met.

4. The analytical methods employed to demonstrate comp-
liance with the safety requirements shall be reliable, verified 
and qualified for the purpose. Analyses shall demonstrate 
that the safety requirements are met with a high degree of 
certainty. Any uncertainty in the results shall be considered 
when assessing the meeting of the safety requirements.

The calculation software used in the deterministic disturbance 
and accident analyses performed for the operating licence has 
been described in the appendix to the FSAR. It also presents 
detailed descriptions of the physical models used by the soft-
ware. 

The selection of the used models and the choice of calculation 
parameters have been justified in the FSAR’s methodology re-
ports. They present the methods for choosing the range of vari-
ation for the variables affecting the outcome of the analyses in a 
manner that ensures their conservative effect on the final result.

The dimensioning of the functional values and capacity for 
safety systems is based on the analysis of design basis acci-
dents. These analyses apply conservative initial assumptions in 
accordance with the YVL Guides provided by the Radiation 
and Nuclear Safety Authority in order to ensure that the final 

results are conservative. In practice, this means that the range 
of variation for each variable is chosen in a manner that has the 
most detrimental effect on the final result. If it is not entirely 
clear how the range of variation for a specific variable should 
be selected in order to ensure a conservative final results, the 
FSAR methodology reports present sensitivity analyses con-
cerning the matter. As regards the operation of the safety sys-
tems, the analyses have applied a minimum capacity in accor-
dance with the postulated failures in the YVL Guides. 

In contrast to the FSAR analyses, the success criteria analyses 
in connection with the PRA are mainly based on a “best esti-
mate” type of approach, i.e. the goal is to use realistic safety 
system capacity requirements per initiating event. The success 
criteria analyses drawn up to support the PRA are presented in 
the appendix to the PRA. 

Strength analyses have been compiled using both commercial 
software and dedicated software that the plant supplier has de-
veloped as a result of years of work.  As regards commercial 
software, their sufficient qualification on the part of the author 
and their correct commissioning has been verified. The soft-
ware developed by the plant supplier has been reviewed during 
calculation audits, and a sufficient amount of validation reports 
have been received concerning them to demonstrate that they 
perform their tasks correctly. Furthermore, the correspondence 
of the models within the calculation software to the physical 
problem in sufficient detail has been confirmed by means of 
comparison calculations or experiential results.

The safety cases will be reviewed according to the operating li-
cence conditions, YVL Guides and STUK’s separate decisions 
during the renewal of the operating licence and the periodic 
safety assessments.

The requirements concerning safety assessment, analyses and 
calculation methods in Section 3 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

2.2 Section 4 Safety classification

1. The safety functions of a nuclear power plant shall be de-
fined and the systems, structures and components that imple-
ment them and relate to them shall be classified on the basis 
of their safety significance.

The safety classifications for systems, structures and compo-
nents are presented in the classification document. The classi-
fication for each system is presented separately for mechanical 
equipment, I&C equipment and electrical equipment. Fur-
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thermore, a safety class has been defined for each system as a 
whole. For systems and classified equipment groups in safety 
classes 1–3, the functions that the system or equipment group 
participate in or that define their safety class have been defined. 
The safety class for each component is determined by the func-
tion with the highest safety class that the device participates 
in. Therefore, the safety classification is entirely functional in 
nature. As such, the mechanical equipment in safety class 1, 
which is the most demanding, have been considered to partici-
pate in the function “retaining primary circuit pressure”.

The requirement in the Radiation and Nuclear Safety Authori-
ty’s regulation is met.

2. The actions taken on systems, structures and components 
that implement safety functions or are related to them in order 
to ascertain the requirements set for them and their complian-
ce must be commensurate with the safety class of the location..

The scope and precision of TVO’s assessment, inspection and 
testing are specifically defined by the safety class of the sys-
tems and components involved. The same also applies to the 
pre-inspection activities and supervision exercised by STUK. 
The inspections are used to determine that the design and man-
ufacturing processes of the plant supplier and its subcontractors 
and the routines observed in the installation work are commen-
surate with the safety significance of the systems, structures 
and components in question.

The classification document also defines the quality class 
and seismic classification of the equipment and their aircraft 
crash tolerance requirement. The safety significance of the 
equipment determines the quality requirements to be applied. 
Separate tolerance requirements for ambient conditions have 
been defined for electrical equipment located inside the reac-
tor building, safeguards buildings and fuel buildings as well as 
in specific separate rooms. The qualification of the equipment 
has been used to demonstrate that the equipment can operate 
reliably under the intended conditions throughout its entire 
planned service life. The qualification included artificial ageing 
of the equipment as regards temperature and radiation before 
the equipment was exposed to actual accident conditions.
 
The requirements of Section 4 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

2.3 Section 5 Ageing management

1. The design, construction, operation, condition monitoring 
and maintenance of a nuclear power plant shall include provi-

sion for the ageing of systems, structures and components that 
are important to safety, in order to ensure that they meet the 
requirements on which design is based throughout the entire 
service life of the plant, with the necessary safety margins. 

2. There shall be systematic procedures in place for the pre-
vention of ageing that weakens the operability of systems, 
structures and components and for the early identification 
of their need to be repaired, modified or replaced. To ensure 
that the technology used is up-to-date, safety requirements 
and the suitability of new technology shall be regularly as-
sessed and the availability of spare parts and support func-
tions monitored.

Plant unit ageing management is one of the focus areas of the 
organisation units within the fields of electricity generation, 
technical services and safety. The aim is to keep the plant units 
continuously up to date and in good condition in terms of both 
safety and production capacity.

The ageing management of the Olkiluoto 3 plant unit is inte-
grated into the ageing management programme of the OL1/2 
plant units and the KPA storage, which in turn has been drawn 
up in accordance with the requirements of the relevant YVL 
Guide. The ageing management programme will be supple-
mented with plant component specific information before the 
plant enters commercial operation. The final safety analysis 
report’s topical report on ageing is one of the reference docu-
ments for OL3’s ageing management programme.

The ageing management procedures and responsibilities at the 
Olkiluoto nuclear power plant have been defined in the organi-
sation manual and in TVO’s procedure titled “Plant unit life-
time management at TVO”. Ageing management is included in 
the tasks for both technical experts and maintenance personnel. 
TVO also has access to a network of experts that includes rep-
resentatives from the plant supplier, equipment manufacturers, 
research institutions and cooperation bodies formed by power 
companies.

The possible ageing mechanisms of systems, structures and 
components have been assessed and taken into account in the 
design and construction of the OL3 plant unit through material 
choices and structural decisions, for example.

Ageing management is focused on systems, structures and com-
ponents that are significant in terms of safety.  The focusing is 
done by utilising the safety classification, maintenance classifica-
tion, probabilistic risk assessment and the locations selected for 
the risk-informed in-service inspection programme. 
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The locations included in the ageing management programme 
are listed, the identified ageing mechanisms are allocated for 
the locations and the preventive maintenance and inspection 
programmes for managing the ageing mechanisms are defined. 
Preventive maintenance, periodic tests, in-service inspections 
and performance tests are used to monitor the progress of age-
ing and to take preventive corrective action. 

System and equipment owners are appointed for OL3’s sys-
tems and equipment; they are responsible for ensuring, on their 
part, that the systems and equipment remain operable.Accord-
ing to the given schedule, the system and equipment owners 
prepare a report for their own area of responsibility that dis-
cusses ageing, for example. The other key reports related to 
the detection of ageing are the quality control revision report, 
annual outage report, summary report for primary circuit loads 
and the summary report for the ageing of electrical and I&C 
equipment. Similarly to the OL1 and OL2 plant units, a list of 
any measures that are expected to be required in the future will 
be maintained. The list presents an estimate of the activities 
that will be required over the course of the next ten years. The 
list will be updated annually based on the information that is 
current at any given time. An annual follow-up report on age-
ing management will also be drawn up in accordance with the 
YVL Guides and submitted to the Radiation and Nuclear Safe-
ty Authority.

The requirements of Section 5 of the Government Decree are 
met.

2.4 Section 6 Management of human factors 
relating to safety

1. Attention shall be paid to the avoidance, detection and 
correction of human errors and the limiting of their effects 
throughout the service life of the nuclear power plant. The 
possibility of human error shall be taken into account in the 
design of the nuclear power plant and in the planning of its 
operation and maintenance, so that human error and devi-
ations from normal plant operations due to human error do 
not endanger plant safety or lead to common cause failures.

The foundation for the safe use of nuclear facilities is laid 
during the design stage, and the effects of human factors are 
also taken into account via the following constituents: the prin-
ciples of redundancy, diversity and separation and a defence-in-
depth approach to safety. 

According to the redundancy principle, systems which perform 
the most important safety functions are able to carry out their 

functions even though an individual component in any system 
fails to operate and, additionally, any component affecting the 
safety function is out of operation simultaneously due to repairs 
or maintenance. 

According to the principle of diversity, systems based on di-
verse principles of operation are used to ensure the most im-
portant safety functions as far as possible. Furthermore, the 
Technical Specifications of the plant unit limit the simultane-
ous preventive maintenance of these systems. The application 
of the principle of diversity limits the effects of maintenance 
errors on the implementation of the safety function. Errors that 
remain in the system after maintenance and errors during main-
tenance have both been taken into account.

According to the principle of separation, safety systems which 
back up each other as well as parallel parts of safety systems 
have been separated from each other so that their failure due to 
an external common cause is unlikely. For example, separation 
allows a human error that occurs during maintenance to be lim-
ited to one safeguards building and its subsystems.

The defence-in-depth approach to safety means, for exam-
ple, that the plant unit I&C consist of independent systems 
designed to implement the adjustment, limitation and protec-
tion functions. Furthermore, the plant unit protection system 
has been designed according to the 30-minute rule. According 
to this principle, the operating personnel are not anticipated to 
perform any control activities during the first 30 minutes. The 
plant automation must ensure that the plant is transferred to a 
safe state. The purpose of this decision is to avoid human errors 
caused by time pressure and stress.

The management of human errors is prepared for during the 
construction stage of the plant unit by verifying and validating 
the instructions and other documents to correspond with the op-
eration of the plant unit. This work is still partially in progress 
for the OL3 plant unit.

The creation of human errors, their occurrence and, thereby, 
their consequences can be reduced by systematically applying 
good working methods and practices. These have been devel-
oped in the nuclear energy industry and in other fields where 
safety is a critical concern. TVO has commissioned Human 
Performance tools. The methods of human error reduction 
used at TVO include pre-job briefing, post-job briefing, clear 
communication and peer checking by means of pair work or 
independent verification. These methods will be taken into use 
during the commissioning stage of the OL3 plant unit. Further-
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more, human factors are considered in the reporting and analy-
ses of different events.

Ensuring competence is a key part of human performance man-
agement. TVO is continuously training its personnel in order to 
ensure competence and expertise. 

Competence is a key factor in the selection of contractors. 
Contracting agreements aim at long-term cooperation, which 
allows the suppliers to be trained and familiarised with TVO’s 
special requirements. TVO has standardised procedures and up 
to date instructions for all of the above functions. They also ap-
ply to the OL3 plant unit.

Learning from operational events is a part of the management 
of human factors. The same reporting and event investigation 
methods will be observed during the operation of OL3 as are 
currently followed at OL1 and OL2. During the operation 
stage, the effects of human factors can be divided into three 
parts: management of plant modifications, maintenance and 
operation.

During the design of plant modifications, the management of 
human factors is based on the precise documentation of the 
plant’s design bases and their updating and management. Mod-
ifications are planned to be performed in a manner where all 
subsystems of the safety systems are not modified simultane-
ously. This procedure aims to prevent the occurrence of com-
mon cause failures or unavailability. Furthermore, multiple, in-
dependent inspections of modifications and their effects on the 
operation of the plant are performed during the design stage. 
During the implementation of modifications, the effects of hu-
man factors have been observed by means of careful planning 
and the creation of precise instructions, independent post-work 
inspection and the verification of operability after modification 
work has been completed.

During maintenance, the effects of human factors are partially 
maintained by means of the design basis features described 
above. Work control, such as the management of work by 
means of a dedicated work management system, allows main-
tenance work to be limited to a specific number of subsystems. 
In addition, simultaneous work in several subsystems has been 
partially prevented by administrative means (access to keys, 
for example). Maintenance is continuously developing work 
control and information systems that support it. Furthermore, 
detailed instructions are provided for maintenance activities in 
terms of both technology and working methods. 

Ergonomics is important for control room activities and special 
attention has been paid to it during the design stage. The oper-
ating personnel has actively participated in the implementation 
of the user interfaces, and control room functions will be devel-
oped further during operation. 

The competence of control room personnel has been ensured 
by means of training and licence hearings. TVO also has clear 
selection criteria and procedures for control room personnel, 
and continuous work is being done in order to develop them. 
The qualifications of the control room personnel are also veri-
fied by the regulatory authority. TVO has developed routines in 
place for ensuring and developing the competence of control 
room personnel.

The requirements of Section 6 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

2.5 Section 7 Limitation of radiation exposure 
and releases of radioactive materials

1. Pursuant to Section 3 of the Radiation Act (592/1991), Sec-
tion 2 and Chapter 9 of the Act also apply to the radiation 
exposure of the employees and surroundings of a nuclear 
power plant. The maximum values for radiation exposure to 
workers are enacted in Chapter 2 of the Radiation Decree 
(1512/1991).

2. The maximum values for radiation exposure caused to the 
population in the vicinity of a nuclear power plant due to its 
operation, anticipated operational occurrences or accidents 
are enacted in the Nuclear Energy Decree (161/1988). 

The radiation safety of employees at a nuclear power plant is 
ensured by meeting the requirements of the Radiation Act and 
Decree, the decisions, orders and regulatory guidelines issued 
on their basis, and by adhering to TVO’s own, more specific 
radiation protection instructions.

TVO has in place a programme that aims to keep the individual 
doses and collective doses of the workers as low as reasonably 
achievable (ALARA). The ALARA programme combines the 
most important goals concerning the radiation protection of 
the workers and the reduction of their doses. The completion 
of the tasks and goals of the programme are monitored by the 
ALARA group.

Radiation protection and the ALARA principle are taken into 
account during the planning and implementation of work and 
the development of working methods and devices.
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The radiation protection know-how and competence of the 
radiation workers are maintained and developed by means of 
training. Furthermore, information from the radiation protec-
tion field is distributed to the company’s personnel and contrac-
tors via the radiation protection contact person system.

According to the Radiation Decree (1512/1991), the annual ra-
diation dose for a person engaged in radiation work shall not 
exceed an average of 20 mSv over five years or a value of 50 
mSv in one year. Annual doses over 20 mSv can be accepted 
only in justified exceptions. The ALARA programme also in-
cludes a goal stating that no radiation dose received at TVO 
may exceed 10 mSv per year. For the plant unit OL3, there is 
an additional goal, that the highest annual dose from OL3 for a 
person would not normally exceed 5 mSv.

According to the YVL Guides, the collective annual dose of the 
plant unit personnel shall not exceed the value of 0.5 manSv 
per net electric power of 1 GW during normal operation of the 
plant. In the case of Olkiluoto 3, this means a collective annual 
dose of 0.8 manSv. The goal for OL3 is to keep the collective 
annual dose at a maximum of 0.5 manSv.

The details related to the meeting of the requirement have been 
defined and justified in the final safety analysis report.

Radiation workers are divided into radiation work categories 
and placed under individual dose monitoring and medical 
surveillance. The dosimetric service is responsible for the in-
dividual monitoring. These are implemented according to the 
detailed instructions in the radiation protection manual.

TL dosimeters as well as real-time work dosimeters equipped 
with alarms are used to monitor the doses of the radiation work-
ers. The possible internal dose is measured by means of exit 
monitors at the border of the controlled area, the whole body 
count monitor at the main gate of the power plant or STUK’s 
measuring equipment. 

The requirements of Section 7 of the Radiation and Nuclear 
Safety Authority’s regulation are met. 

The meeting of the dose limits set for the local population in the 
Nuclear Energy Decree is demonstrated below.

2.6 Limiting value for normal operation 
(Nuclear Energy Decree, Section 22 b(1))

The limit for the annual dose of an individual in the popu-
lation, arising from the normal operation of a nuclear po-

wer plant or another type of nuclear facility equipped with a 
nuclear reactor, is 0.1 millisievert.

TVO will report the dose caused to a representative individual 
of the critical population group due to the combined releases 
from the nuclear power plants on an annual basis. After the 
commissioning of the Olkiluoto 3 plant unit, its dose will also 
be taken into account in the calculations. The reporting and cal-
culation is performed by applying the methods that are regu-
lated in more detail in STUK’s YVL Guides. An individual’s 
dose is reported as a 50-year effective dose commitment for an 
individual in the critical population group. 

In recent years, the combined annual dose caused to an indi-
vidual of the local population by the OL1 and OL2 plant units 
has been in the region of 0.1–0.4 μSv. The doses caused by the 
normal operation of OL3 have been assessed in chapter 11 of 
the final safety analysis report. The dose is clearly below the set 
limiting value.

The site area specific dose limit of 0.1 mSv has been consid-
ered a starting point when defining the limits for releases of ra-
dioactive substances presented in the Technical Specifications 
(TTKE) of the Olkiluoto plant units. However, the Technical 
Specifications for OL3 present clearly lower action levels re-
sulting from the design of the plant than will result from the 
dose limit when a share of 10% of the noble gas and iodine 
emissions from the site area is reserved for OL3. Exceeding 
the action levels according to the design would imply that the 
plant’s emission limitation systems have faults that require ac-
tion. One of the consequences may be a requirement to shut 
down the plant. This process ensures that the releases remain 
below the limiting value.

The requirement in the Nuclear Energy Decree concerning the 
limiting value for normal operation is met.

2.7 Limiting value for an anticipated operatio-
nal occurrence (Nuclear Energy Decree, Section 
22 b(2))

The limit for the annual dose of an individual in the popula-
tion, arising as the result of an anticipated operational oc-
currence, shall be 0.1 millisievert..

Operational occurrences whose initiating events are expected 
to occur more than once per one hundred years are called an-
ticipated operational occurrences. In the final safety analysis 
report (FSAR) for the Olkiluoto 3 plant unit, these events are 
referred to as DBC2 conditions.
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Anticipated operational occurrences are defined into groups 
with similar physical characteristics:

•  increase in heat removal from the primary circuit
•  decrease in heat removal from the primary circuit
•  reduction of cooling flow
•  primary circuit pressure increase or decrease
•  deviations in reactivity and power distribution
•  increase in reactor coolant inventory
•  decrease in reactor coolant inventory
•  primary–secondary leak.

Different initiating events are studied in each of these groups. 
Based on the performed analyses, sufficient fuel cooling will 
be maintained during anticipated operational occurrences and 
the events will not jeopardise the integrity of the fuel cladding 
or the primary circuit.

The doses caused by operational occurrences and accidents are 
discussed in the FSAR. As regards operational occurrences, the 
doses caused to individuals from the critical population groups 
by the following two initiating events are studied in more de-
tail: 

•  breakage of one steam generator pipe (with “best esti-
mate” assumptions)

•  loss of condenser vacuum.

Based on the results of the analysis, a leak in one steam gen-
erator tube will not cause releases into the environment and 
the dose caused by the loss of condenser vacuum will be very 
small. 

The requirement concerning limiting values for an operational 
occurrence in the Nuclear Energy Decree is met.

2.8 Limiting values for an accident (Nuclear 
Energy Decree, Sections 22b(3–7))

The limit for the annual dose of an individual in the popula-
tion shall be 1 millisievert for class 1 postulated accidents, 5 
millisievert for class 2 postulated accidents, and 20 millisie-
vert for a design extension condition.
 
The release of radioactive substances caused by a severe 
reactor accident or a severe accident at a nuclear power 
plant may not result in the need for large-scale population 
protection measures or prolonged restrictions on the use of 
large areas of land and water.
 
To limit long-term effects, the limit for an atmospheric re-
lease of caesium-137 shall be 100 terabecquerel. The proba-
bility of exceeding this limit shall be extremely low.

 
The probability of a release during an early phase of an 
accident requiring population protective measures shall be 
extremely low.

In the final safety analysis report (FSAR) for OL3, accidents 
are classified as follows according to their estimated frequen-
cies:

• Class 1 postulated accidents (DBC3): 10-4/year < f < 10-2/
year

•  Class 2 postulated accidents (DBC4): 10-6/year < f < 10-4/
year

•  Design extension conditions (complex sequences): f < 
10-4/year

•  severe reactor accidents: f < 10-6/year.

The above classification of events does not completely corre-
spond to the classification in the current YVL Guides. How-
ever, this classification pursuant to the FSAR can be used when 
demonstrating that the requirements in Government Decrees 
and regulatory guidelines are met, since it is stricter than the 
set requirements. For example, the DBC3 class includes events 
with a lower frequency than is required, and the criteria for 
class 1 postulated accidents in the YVL Guides are neverthe-
less followed for all DBC3 events.

The accidents are analysed in the OL3 FSAR, and the doses 
caused by the accidents to a representative of the local popula-
tion and the collective dose at radius of 100 km from the plant 
unit are also studied. As regards individual doses, the doses for 
an infant and an adult are analysed according to the location 
where the dose is received. The source term for the release 
caused by the accident is calculated according to the design 
values and the Technical Specifications values.

Accidents in classes DBC3 and DBC4 are discussed in the 
FSAR, and the discussed accident types have been divided 
into the same physically similar groups as operational occur-
rences. Furthermore, postulated accidents include the follow-
ing groups:

• operational occurrences where the first scram signal fails 
(DBC3)

• operational occurrences combined with other additional 
failures (DBC3)

• operational occurrences where the reactor scram fails 
(ATWS events) (DBC4).

The dose caused to a representative of the local population by 
postulated accidents is also analysed in the FSAR. The dose 
limits are not exceeded in any of the calculated cases. 
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The FSAR has studied three different events in relation to de-
sign extension conditions (DEC):

• breakage of 10 steam generator pipes inside a single steam 
generator

•  main steam line break with one steam generator pipe bro-
ken

•  1 steam generator pipe broken and the steam generator 
blow-off system stuck open.

Furthermore, the following DEC scenarios have been studied 
in separate reports:

•  boiling of the fuel pools as a result of the loss of the exter-
nal electrical grid and pool cooling

•  aircraft crash in the waste building.

In all of the analysed DEC scenarios, radiation doses to the en-
vironment remain below the set limiting value of 20 mSv.

Severe reactor accidents are discussed in the FSAR on the basis 
of three different initiating events:

•  large loss of coolant accident
•  small loss of coolant accident
•  total black-out accident.

The FSAR uses the “best estimate” principle to study the least 
favourable scenario where the initiating event is a large loss 
of coolant accident and the assumption is that 10% of the leak 
inside the containment is directly carried into the buildings sur-
rounding the containment. In this accident scenario, the radia-
tion dose to the most exposed individual is small and will not 
cause immediate health detriments. The 137Cs releases will also 
be very small in this scenario. 

The probability of the 137Cs releases exceeding 100 TBq has 
been assessed in the level 2 PRA analyses. On the basis of the 
analyses, the probability of this event will be substantially be-
low the value of 5·10-7/year presented in the YVL Guides. The 
requirement concerning long-term effects is also met on this 
basis. 

The need to protect the members of the public during the early 
stages of a severe accident has been analysed by estimating the 
magnitude of the direct radiation dose and inhaled dose caused 
by the releases from a severe accident. The results of the calcu-
lation indicate that no protection measures would be required. 

The Nuclear Energy Decree’s requirements concerning limit-
ing values during accidents are met at the Olkiluoto 3 plant unit.
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3. Nuclear safety

3.1 8 § Site safety

1. The impact on safety of local conditions as well as how 
well security and emergency preparedness arrangements 
can be realised shall be considered when selecting the site 
for a nuclear power plant. The site shall be such that the 
impediments and threats posed by the plant to its vicinity 
remain extremely minor and heat removal from the plant to 
the environment can be reliably implemented.

The suitability of Olkiluoto as a location for nuclear power 
plants was assessed in site studies before the construction of the 
plant units in the 1970s. Later environmental impacts assess-
ments have been performed in connection with the OL3 and 
OL4 plant projects, for example. The site description presented 
in the final safety analysis report is common for OL1, OL2 and 
OL3. The site description is presented in the final safety analy-
sis report for OL3.

TVO’s nuclear power plant is located on the Finnish coast, on 
the island of Olkiluoto. Olkiluoto is located in a sparsely popu-
lated area and there are no major population centres in its im-
mediate vicinity. The cities nearest to the nuclear power plant 
are Rauma, some 13 km south of the plant site, and Pori, some 
34 km to the northeast. The western part of the island of Olki-
luoto is owned by TVO.

There is no permanent habitation in the area owned by TVO. 
The area has an accommodation village that is intended for out-
age personnel, the constructors of new plant units or workers 
employed in the modification of the existing plant units. There 
are recreational settlements in the areas near Olkiluoto. Air traf-
fic is limited near the nuclear power plant and marine traffic is 
being supervised.

The nuclear power plant is surrounded by a protective zone 
pursuant to the YVL Guides that extends to a distance of 5 km 
from the plant. This area has land use limitations. No dense set-
tlements are allowed inside the protective zone. Industry whose 
products could be detrimentally affected by the nuclear power 
plant is also not allowed. The protective zone does not have 
any production facilities that could jeopardise the safety of the 
plants by its own activities.

Similarly to the Olkiluoto 1 and 2 plant units, Olkiluoto 3 also 
has a dedicated cooling water inlet that is located to the south 
of the plants. Cooling water from Olkiluoto 3 is discharged into 
the same channel as the cooling water from the Olkiluoto 1 and 

2 plant units. The discharge channel flows to the southwest, 
into the Iso-Kaalonperä bay. Different cooling water arrange-
ments were modelled before construction in order to achieve 
the smallest possible environmental effects. In addition to the 
increase in temperature, the cooling water does not burden the 
environment with any nutrient loads or oxygen consuming 
loads.

The requirements of Section 8 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

3.2 9 § Defence-in-depth

1. In order to prevent anticipated operational occurren-
ces and accidents, and to mitigate the consequences the-
reof, the operational principle of defence-in-depth shall be 
implemented in the design, construction and operation of a 
nuclear power plant. 

2. The operational defence-in-depth principle compliant de-
sign shall cover the following levels of defence:

1) prevention to ensure that the operation of the plant 
is reliable and deviations from normal operational 
conditions are rare;

The probability of accidents is directly proportional to the 
frequency of operational occurrences. The number of oper-
ational occurrences can be effectively reduced by applying 
high quality standards to the design and implementation of 
the plant unit. 

The probability of accidents is directly proportional to the fre-
quency of operational occurrences. The number of operational 
occurrences can be effectively reduced by applying high qual-
ity standards to the design and implementation of the plant unit. 

According to the principle of defence-in-depth, the plant unit 
has been designed and constructed to prevent the development 
of operational occurrences by means of its technical charac-
teristics. Reactor power behaviour is naturally controlled. This 
has been achieved by designing the reactor in a manner where 
an increase in coolant temperature or the presence of steam in 
the coolant will increase neutron flux out of the core, which 
in turn reduces reactivity and tends to limit power increase. A 
temperature increase in the uranium fuel itself will also reduce 
reactivity. A reactor designed in this manner is naturally stable 
as regards small power disturbances. 

However, natural stability alone is not sufficient to achieve a 
sufficient disturbance tolerance for operation. For this reason, 
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the plant unit is equipped with control systems that allow for 
controlling the steam generator and pressuriser water level, the 
reactor and steam generator pressure and the reactor power, 
among others. The purpose of the control systems is to elimi-
nate any small disturbances in the plant’s operating conditions, 
reducing their effect on the operation of the plant to a minimum.

The design of the plant unit provides a good starting point for 
the prevention of disturbances and accidents by reducing the 
frequency of initiating events.

In addition to the structure of the plant, the organisation operat-
ing the plant also plays a central role in the prevention of distur-
bances and accidents. In this respect, the most important areas 
of the organisation’s operation are maintenance and operations 
and, at a later stage, the management of plant modifications. 

In maintenance activities, human factors are managed by 
means of administrative procedures and working methods. As 
an example from the field of work planning and management, 
work permits for work in the safety systems of the operating 
power plants OL1 and OL2 are only issued for one subsys-
tem at a time. Furthermore, the equipment and systems are 
comprehensively tested after work is complete. Human errors 
may cause common cause failures in very rare cases, but their 
probability can be reduced by distributing work and develop-
ing testing procedures. Administrative routines that have been 
proved successful by TVO’s earlier experience will also be fol-
lowed at the plant unit Olkiluoto 3. 

In operations, the human factor is observed by maintaining 
comprehensive, up-to-date and clear instructions, applying 
specifically defined competence requirements to personnel, 
following up on the requirements and arranging appropriate 
training. The thorough training of operating personnel for their 
tasks is a prerequisite for the starting of the plant unit. Annual 
training on the plant-specific training simulator will also re-
main an essential part of the training.

TVO has implemented methods that aim at reducing, detecting 
and correcting human errors; these include peer checking, clear 
communication, independent verification and pre-job briefing, 
for example. Development work related to these methods is be-
ing performed continuously as part of operations. 

The above requirement is met.

2) control of anticipated operational occurrences to 
provide for deviations from the normal operational 
conditions of the plant by equipping the plant with 
systems able to prevent the extent to which anticipa-
ted operational occurrences may develop into acci-
dents and, where necessary, able to bring the plant to 
a controlled state;

Between the control and protection systems, the plant unit has 
a limitation system that is part of safety class 3. Its purpose is 
to prevent minor faults or disturbances in the control or op-
erating systems from developing into operational occurrences 
that require a reactor scram. This is most often implemented by 
dropping a few pre-selected control rods into the reactor core 
(partial scram), which reduces reactor power and makes the 
disturbance easier to control.

In some cases, the disturbance itself is so large that the limita-
tion system cannot control its consequences. Should this occur, 
the reactor is automatically shut down in order to prevent the 
disturbance from becoming an accident.

The above requirement is met.

3) control of accidents by equipping the nuclear po-
wer plant with systems that function automatically 
and reliably to prevent severe fuel damage in postu-
lated accidents and design extension conditions; ma-
nually actuated systems can also be used to control 
accidents, if this is justified on the grounds of safety;  

The plant unit has a safety class 2 protection system whose 
main task is to protect the integrity of the fuel cladding and 
the primary circuit by stopping the reactor when necessary. The 
system will also initiate the emergency cooling of the reactor if 
a coolant leak occurs in the primary circuit. In order to protect 
the environment, the same system will initiate the closing of the 
isolation valves on the process pipelines that pass through the 
containment wall under accident conditions.

The system is built with four parallel, independent subsystems 
in order to ensure reliable operation. The operation of two 
subsystems is sufficient for initiating the necessary protection 
function. The “fail safe” principle has also been applied to the 
protection system where applicable. If a part of a subsystem 
fails, the subsystem will set itself to the state required for start-
ing the protection function.
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Furthermore, the protection system has been designed in a man-
ner where the condition for triggering a scram when necessary 
can be received from at least two independent variables. There-
fore, the common cause failure of all measurement probes of a 
specific type cannot prevent the safe shutdown of the reactor.

The protection is based on programmable and computer-based 
technology. Its operation is secured by a safety class 3 pro-
tection automation system that uses another I&C platform. 
A non-computerised back-up system is also available; it can 
bring the reactor to a controlled state (hot shutdown) during the 
most common disturbances or minor accidents even if neither 
of the programmable systems mentioned above is operating as 
intended. The manual functions of the back-up system use con-
ventional hard-wired technology. The plant can be brought to 
a safe state with the manual functions of the back-up system.

The above requirement is met.

4) containment of release in severe reactor accidents 
by equipping the nuclear power plant with systems 
that ensure that the containment remains sufficiently 
leak tight in severe reactor accidents, so as not to 
exceed the set severe accident release limits;  
 

The management of severe reactor accidents is described in 
detail below.

The above requirement is met.

5) mitigation of consequences by making provisions 
for limiting radiation exposure to the population in 
a situation where radioactive materials are released 
into the environment from the plant.  

The task and responsibility definitions required in an accident 
situation are presented in the emergency response plan. Activi-
ties pursuant to the emergency response plan are practised at 
periodic intervals, and the first exercise will take place before 
the commissioning of the plant unit.

The above requirement is met.

3. The levels of defence shall be as independent of one anot-
her as is reasonably achievable. 

4. Carefully examined, tested, high quality technology that 
is empirically proven shall be employed at the defence-in-
depth levels. 

5. The measures necessary to bring a situation under control 
or to prevent radiation hazards shall be planned in advance. 
When arranging the operations of the licensee’s organisati-
on, it shall be ensured that anticipated operational occur-
rences and accidents are reliably prevented and that effec-
tive technical and administrative arrangements are in place 
to ensure that personnel are able to function properly in the 
event of anticipated operational occurrences and accidents.

The systems designed for the different levels of defence-in-
depth have been designed to be independent of each other, 
so that the failure of a system operating on one level will not 
prevent the systems on the other levels from performing as in-
tended. However, systems intended for the management of se-
vere reactor accidents can also be used for the management of 
design extension conditions, provided that this does not jeop-
ardise the capability of the system to manage its task proper if 
the situation should develop into a severe reactor accident.

The plant is equipped with appropriate safety systems for the 
mitigation of the consequences of accident situations (see sec-
tion 11), but it is also important that the operators know the cor-
rect procedures for disturbances and emergencies. Instructions 
have been prepared for these situations. Furthermore, the main 
control room has a safety parameter display system in addition 
to the normal process information; it can be used to quickly 
view the values of variables that are important to safety and the 
status of systems and equipment important for the management 
of accidents. 

Substantial releases of radioactive substances into the environ-
ment could only occur during severe reactor accidents. The 
plant units are equipped with systems that allow the environ-
mental consequences of severe reactor accidents to be limited 
to an acceptable level (see section 10). 

The requirements of Section 9 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

3.3 Section 10 Engineered barriers for preven-
ting the dispersion of radioactive materials

1. In order to prevent the dispersion of radioactive materi-
als, the structural defence-in-depth safety principle shall be 
implemented. 

2. The structural defence-in-depth safety principle compli-
ant design shall serve to limit the dispersion of radioactive 
materials into the environment by means of successive bar-
riers, which are the fuel and its cladding, the nuclear reactor 
cooling circuit (primary circuit) and the containment. 
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The operation of a nuclear power plant creates radioactive ma-
terials mainly as a result of the splitting of uranium cores inside 
the fuel tablets made of uranium dioxide. These fuel tablets are 
ceramic pellets that will by themselves contain most of the cre-
ated radioactive materials under normal operating conditions 
where the temperature of the uranium dioxide does not rise too 
high.

The plant unit uses the 17 × 17 fuel type. The uranium diox-
ide tablets are packed inside cladding tubes, which in turn are 
assembled into fuel assemblies. The cladding tubes have gas-
tight seals at the end. Based on its characteristics, the cladding 
material M5 is well suited for the conditions present inside the 
reactor and it also meets the exceptional durability require-
ments set by the high temperatures.

After the fuel rod cladding, the next barrier against the spread-
ing of radioactive material is the pressure-retaining boundary 
of the primary circuit. The pressure vessel is made of low-al-
loy steel and its inside is lined with stainless steel. The main 
coolant lines that connect with the pressure vessel are made of 
stainless steel. The pressuriser is made of ferritic steel and lined 
with stainless steel on the inside. The steam generator tubes are 
made of corrosion resistant Alloy 690. 

The starting point for the primary circuit design has been that 
only a very small portion of the fuel rods contained in the reac-
tor core may lose their integrity during normal operation. The 
primary circuit is equipped with a reactor water purification 
system that allows any accumulated fission products and corro-
sion products activated by neutron radiation to be filtered out of 
the primary circuit water.

The reactor’s primary circuit, steam generators and a part of the 
piping connecting to these components is surrounded by a cy-
lindrical, gas-tight containment made of pre-stressed concrete 
that rests on a concrete slab. The inner walls of the containment 
are covered by a gas-tight metal liner.

The inner containment is surrounded by an outer containment 
made of reinforced concrete. The annulus between the inner 
and outer containment is normally kept at a vacuum, and any 
leakage from inside the inner containment can be filtered with 
the emergency ventilation system before it is released into the 
environment.

The design and dimensioning of the containment takes into 
account the loads caused by severe accidents. Furthermore, 
the plant concept includes the necessary severe accident man-

agement systems. This allows for ensuring the integrity of the 
containment during a severe reactor accident. The amounts of 
radioactive materials released into the environment are also 
maintained at an acceptable level.  

The principle of consecutive barriers is followed in the design 
of OL3.

3. The fuel, reactor, primary circuit of the reactor, and the 
cooling circuit (secondary circuit) of a pressurised water 
reactor removing heat from the primary circuit, water che-
mistry of the primary and secondary circuit, containment 
and safety functions shall be designed so as to meet the fol-
lowing safety objectives.

a) In order to assure the integrity of fuel
 i. the probability of fuel failure shall be low during  
 normal operational conditions and anticipated  
 operational occurrences;
 ii. during postulated accidents, the rate of fuel  
 failures shall remain low and cooling properties of  
 the fuel shall not be endangered; and
 iii. the possibility of a criticality accident shall be  
 extremely low.

No melting may occur in the fuel pellets during normal reactor 
operation, and the cladding temperature of the fuel rods may 
not substantially exceed the coolant temperature. In practice, 
this means that the fuel rod’s power output per unit of length, 
or linear output power, and the amount of heat transferred from 
the fuel rod into the coolant in relation to the properties of the 
coolant are kept within the allowed range. The meeting of the 
limitations is confirmed by means of the core monitoring sys-
tem by utilising the reactor-physical calculations and the meas-
urement results provided by the reactor instrumentation.

The power of the fuel rods is limited to a level where the pres-
sure inside the rods will not exceed the normal operating pres-
sure of the coolant.

The fuel is dimensioned in a manner that, after being used in 
a reactor, it endures long-term storage and handling connected 
to disposal.

The probability of fuel damage during anticipated operational 
occurrences, or transients, must be very small. This requirement 
may also limit the highest allowable fuel rod power during nor-
mal reactor operation. The sufficient durability of the fuel in 
these scenarios is demonstrated by means of transient analy-
ses that form an essential part of the safety analysis report for 
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a nuclear power plant unit. Typical transients include the loss 
of the external electrical grid, which results in the stopping of 
the main coolant pumps, or fluctuations in the primary circuit 
pressure due to unnecessary activation of the pressuriser spray 
system, for example. In order to optimise fuel economy, the 
analyses of dimensioning transient may be performed per cycle 
going forward. In this case, the results of the analyses only need 
to be conservative as regards the conditions of a single operat-
ing cycle, which may significantly reduce the required amount 
of conservativeness.

During class 1 accidents, the number of fuel rods reaching heat 
transfer crisis shall not exceed 1% of the total number of fuel 
rods in the reactor. Furthermore, the temperature of the fuel 
cladding may not exceed 650 °C.
 
The cooling properties of the fuel shall not be jeopardised dur-
ing class 2 postulated accidents. This means that the fuel assem-
blies must not melt or otherwise be damaged severely enough 
to prevent the free falling of control rods into the reactor or 
the entrance of cooling water into the assemblies. Moreover, 
the temperature of the fuel cladding must not rise so high that 
the metal/water reaction between hot metal and water vapour 
could occur to a substantial degree. The amount of fuel damage 
during postulated accidents must be kept as low as possible. In 
practice, this requirement is interpreted to mean that fuel clad-
ding damage cannot occur in more than 10% of the fuel rods.

The behaviour of the reactor during postulated accidents has 
been demonstrated to be acceptable by means of the accident 
analyses inFSAR. For their part, these analyses have formed 
the basis for the dimensioning of the plant unit’s safety sys-
tems. In order to ensure sufficient safety margins, the analy-
ses make unfavourable assumptions concerning the values of 
physical quantities and the operation of the safety systems. 

Any possible criticality accidents have also been discussed in 
the FSAR analyses. These may include, for example, the ejec-
tion of a control rod from a pressurised reactor or the passage of 
a plug containing a low boron concentration or clean water into 
the reactor core. These accident chains have been acceptably 
analysed by using the standard criteria for class 2 accidents. 

Furthermore, any event sequences that may lead to inadvert-
ent criticality during refuelling have been analysed. These have 
been found to be extremely unlikely due to the multiple verifi-
cation routines (coolant boron concentration, core neutron flux 
measurement, fuel handling procedures) used during refuel-
ling.

The requirements of item 3a) are met at the plant unit; how-
ever, in class 1 accident situations where fuel goes into a heat 
transfer crisis, the maximum temperature of the cladding may 
exceed 650 °C. Even in these cases, it has been separately dem-
onstrated that the present temperatures will not lead to cladding 
damage.

b) In order to ensure primary and secondary circuit in-
tegrity,

 i. the primary circuit of a nuclear power plant  
 shall be designed and manufactured following   
 high quality standards so that the probability of  
 hazardous faults in structures and of any  
 mechanisms threatening their integrity remains  
 extremely low and any faults which occur can be  
 detected reliably;
 ii. the primary circuit shall, with sufficient  
 margins, withstand the stresses arising in normal  
 operational conditions, anticipated operational  
 occurrences, postulated accidents and design  
 extension conditions;
 iii. the primary circuit of a nuclear power plant,  
 the systems immediately connected to it and  
 systems, structures and components important to  
 the safety of the secondary circuit of a pressurised  
 water reactor shall be reliably protected  
 during anticipated operational occurrences  
 and all accident scenarios, in order to prevent  
 damage caused by over-pressurisation;
 iv. the hydrochemical conditions in the primary  
 circuit of a nuclear power plant and the  
 secondary circuit of a pressurised water reactor  
 shall not result in mechanisms that threaten their  
 integrity; and
 v. the plant shall be equipped with reliable leak  
 monitoring systems:

In addition to appropriate planning and sufficient design 
margins, ensuring the integrity of the primary circuit is based 
on careful manufacturing and the use of first-class materials. 
This allows for ensuring that the size of a defect that leads 
to a sudden rupture in a pressure-retaining device of the pri-
mary circuit must be large enough for it to be observed as 
a leak during plant operation or discovered during in-ser-
vice inspections. In-service inspection programmes play a 
key role in ensuring the integrity of the primary circuit. The 
pressure-retaining parts of the primary circuit are also mon-
itored by means of precise leak monitoring systems in order 
to detect cracks that jeopardise integrity before they become 
dangerously large. This same principle, known as break pre-
clusion, has also been applied to the containment-internal 
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parts of the steam and feedwater lines, and to the steam lines 
up to the support point located outside of the containment 
and downstream of the isolation valve.

In addition to the methods for ensuring primary circuit in-
tegrity, the main components of the primary circuit and the 
main coolant pipes themselves have been equipped with 
rupture supports that will limit the dynamic effects of main 
coolant pipe breaks if necessary. Regardless of the above, 
the cooling properties of the reactor core even during an un-
limited guillotine break of the main coolant pipes have been 
demonstrated by means of calculations. In this respect, there 
are multiple levels of protection.

The summary programme for basic inspections and in-ser-
vice inspections describes the non-destructive in-service in-
spections for components in safety classes 1 and 2 (pressure 
vessels, pumps, piping, their supports and reactor pressure 
vessel internals) and other structures important for nuclear 
safety. 

The summary programme defines all of the targets for 
non-destructive testing, the testing methods, approval limits, 
test scheduling, general principles for the risk-informed pip-
ing inspection programme, the methods for reporting on the 
tests and the assessment of any possible defect indications. 
Furthermore, the summary programme defines the require-
ments for the qualification activities of the in-service inspec-
tions mentioned above that aim to improve their reliability. 
The possible failure mechanisms for each in-service inspec-
tion target and the observability of the possible defects have 
been discussed in the initial data for each qualification.

The design of the primary circuit has taken into account the 
radiation embrittlement of the reactor pressure vessel walls 
due to fast neutrons. The development of the radiation em-
brittlement is also followed within the context of the in-ser-
vice inspection programme. To this end, samples made of 
the same material as the pressure vessel are stored in the 
reactor pressure vessel during normal operation. They are 
removed from the reactor in accordance with the in-service 
inspection programme in order to test for any changes in 
strength.

The purpose of the hydrochemistry maintained in the pri-
mary circuit is to prevent the corrosion of the entire circuit 
and the surfaces of the fuel assemblies, thereby maintaining, 
for its part, the integrity of the pressure boundaries and the 
nuclear fuel cladding. Optimised chemistry can contribute 
to high availability and long service life, which in turn pro-

mote safety. Chemistry can also be used to assist in mini-
mising the spread of activated corrosion products onto the 
surfaces of process systems. The creation of activation prod-
ucts and their spreading across the entire primary circuit can 
be substantially affected by choosing the main chemistry pa-
rameters (boron, lithium and hydrogen) correctly and con-
trolling their concentration.

The hydrochemistry of the primary circuit largely concerns 
controlling the chemical effects of boron. Diluted boron is 
used in the coolant in order to capture thermal neutrons. Bo-
ron is added to the primary coolant in the form of boric acid, 
which is a weak acid. In the case of OL3, the natural isotope 
distribution of boron (approx. 20% of isotope 10B and 80% 
of isotope 11B) has been enriched to 30–32% of 10B. The 
reasons for the increase in enrichment are boosting its effect 
on reactivity, optimising chemistry and the design criteria 
for the related systems.

The acidity of boric acid is neutralised by means of lithium, 
which is added to the coolant in isotope form with an en-
riched concentration of 7Li. 7Li has been selected because 
it is naturally created when thermal neutrons and the 10B 
isotope react under reactor conditions.

Reactor conditions also continuously give rise to water ra-
diolysis reactions that release oxygen and short-lived radi-
cals such as oxygen compounds. In order to prevent these 
effects, excess hydrogen is added to the coolant. The excess 
hydrogen diluted in the coolant also creates reductive con-
ditions that minimise the oxidation of the basic materials in 
the primary circuit and nuclear fuel.

A common goal for the secondary circuit hydrochemistry is 
to ensure the high availability of the plant, the integrity of 
the primary and secondary circuit pressure boundaries, long 
service life and the prevention of corrosion phenomena, in 
particular the effects of erosion corrosion. 

The purpose of the hydrazine–ammonia hydrochemistry 
maintained in the secondary circuit is to prevent the cor-
rosion of the entire circuit and, in particular, the structures 
of the steam generators, thereby maintaining the integrity 
of the circuit and its components and the protective oxide 
layers.

The feedwater is alkalified with ammonia that is generated 
from the hydrazine through a decomposition reaction until 
the pH value is ≥ 9.9. The residual oxygen in the coolant is 
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consumed by the reactions of the slight excess hydrazine. 
The thermal gas removal in the feedwater tank is also sig-
nificant. The residual hydrazine creates reducing conditions 
in the feedwater in order to protect the components against 
corrosion. The monitoring of impurities in the water and 
steam circulation can significantly affect the creation and 
spreading of corrosion products in the water and steam cir-
culation, the conditions created on the secondary side of the 
steam generators and, thereby, the heat transfer capacity. 

Water is being continuously blown off from the secondary 
side of the steam generators in order to remove accumulated 
impurities and corrosion products. The blow-off condensate 
is cleaned by means of mechanical filters and ion exchange 
before it is returned into the condenser. Blow-off has a sub-
stantial effect on the water quality of the steam generators 
and the amount of impurities in any possible clearances. The 
amount of corrosion products that may accumulate in the 
steam generators can also be reduced with the mechanical 
100% condensate cleaning that has been connected to the 
feedwater system.

There is plenty of international operating experience avail-
able concerning the secondary circuit hydrochemistry se-
lected for OL3.

Disturbances during which the routing of steam into the tur-
bine condenser is obstructed or reactor shutdown fails may 
cause an increase in primary and secondary circuit pressure. 
In these situations, the primary circuit pressure is limited to 
an acceptable level by using the pressuriser spray system 
and the pressuriser safety valves, if necessary. The design 
basis states that anticipated operational occurrences must 
not create a need for opening the primary circuit safety 
valves.

On the secondary side, each steam generator has one blow-
off valve and two safety valves. As regards the steam gener-
ators, the operation of the blow-off valve is sufficient during 
anticipated operational occurrences and the pressure will 
not reach the opening limit of the safety valves.
  
The reactor protection and scram system will also partic-
ipate in the limiting of the primary and secondary circuit 
pressure. The primary or secondary circuit design pressure 
will not be exceeded during anticipated operational occur-
rences where the reactor scram works as intended.  For OL3, 
this design pressure is 176 bar (abs) for the primary circuit 
and 100 bar (abs) for the secondary circuit. During postu-

lated accidents, the design pressure can be exceeded by at 
most 10%; in cases where the reactor scram fails, it may be 
exceeded by 20%. Design extension conditions also allow 
exceeding the design pressure by 20%. 

The overpressure protection analyses that form the basis 
for the dimensioning of the overpressure protection system 
use extremely unfavourable or conservative assumptions: 
for example, some of the blow-off and safety valves are as-
sumed to remain closed and the first scram limit is not as-
sumed to trigger a scram. Due to this conservative approach, 
the overpressure protection system has significant excess 
capacity. The overpressure protection analyses have been 
separately prepared for the primary and secondary circuits.
 
The overpressure protection function also implements the 
principle of diversity (see section 11). The blow-off valves 
and safety valves on the secondary side are of different 
types. On the primary side, the reactor pressure will remain 
below the approval limit of 120% even if the safety valves 
have a common cause failure if the pressuriser spray system 
and secondary side overpressure protection system are op-
erating as intended.

The leakage of reactor water or steam from the process is 
monitored by means of multiple leak monitoring systems. 
There are measurement points for air temperature and rela-
tive humidity inside the containment that can detect an in-
crease in the atmospheric temperature or relative humidity 
inside the containment due to leaking and condensing re-
actor water. The amount of condensate accumulated by the 
containment air coolers, and in some cases, the amount of 
water accumulated in the floor wells, is also supervised. All 
of these measurements provide information or even alarms 
concerning leaks that exceed the approval limit, but they 
will not start any automatic protection or limitation func-
tions. In case of a larger containment-internal leak, the re-
actor protection system will automatically start the reactor 
and containment isolation and reactor scram due to high 
containment pressure. 

There is a dedicated system available for the monitoring of 
containment-external leaks.

Steam generator tube leaks, or primary–secondary leaks, 
are monitored by means of the steam line activity measure-
ments. Each steam line is monitored by four measurements 
that will automatically start the management of primary–
secondary leaks by means of 2/4 logic.
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The requirements of item 3b) are met.

c) In order to ensure containment building integrity:
 i. the containment shall be designed so that it  
 maintains its leak tightness during anticipated  
 operational occurrences and, with a high degree  
 of certainty, during accident scenarios,
 ii. pressure, radiation and temperature loads,  
 radiation levels on plant premises, combustible  
 gases, impacts of missiles and short-term high  
 energy phenomena resulting from an accident  
 shall be considered in the design of the  
 containment; and
 iii. the probability of containment leak tightness  
 becoming endangered as a result of reactor  
 pressure vessel fracturing shall be extremely low. 
 iv.  The nuclear power plant shall be equippe 
 with systems that ensure the stabilisation and  
 cooling of  molten core material generated during  
 a severe   accident. Direct interaction of molten  
 core material with the load bearing containment  
 structure shall be reliably prevented.

Despite the break preclusion principle described above, the de-
sign of the containment has also taken into account large prima-
ry circuit pipe breaks from the outset. The dynamic phenomena 
and temperature and radiation loads related to pipe breaks and 
severe accidents have also been considered during the design 
of the containment, as is presented in the system description 
for the containment and its appendices. In order to remove the 
problem related to combustible gases generated during the oxi-
dation of the fuel material, the reactor containment is equipped 
with passive catalytic recombinators that can reduce the hydro-
gen concentration in the atmosphere in a controlled manner. 

The breakage of the reactor pressure vessel at high pressure 
during a severe reactor accident could directly jeopardise the 
integrity or leak-tightness of the containment. In order to reduce 
this risk, the pressuriser is equipped with a separate, manually 
started pressure reduction system that is single failure tolerant 
in terms of its active components, i.e. valves.

The stabilisation and cooling of the molten core material and 
preventing its interaction with the structures of the containment 
is based on routing the molten core material discharged from 
the pressure vessel into the molten core spread area located be-
low it. Based on the spreading and cooling tests, the relatively 
large floor area of the room in question has been found to allow 
for the molten core material to be stabilised and cooled. The 
spread area is automatically and passively flooded when the 

molten core material reaches it. At the same time, the water 
penetrates the cooling water channels located below the floor 
surface, which promotes the cooling properties of the molten 
core material and prevents any interaction between the molten 
core and the structures. The water required for the flooding is 
received from the internal emergency cooling water storage 
tank.  The analyses for severe reactor accidents are discussed in 
the general section of the FSAR. 

The requirements of item 3c) can be considered to be met at 
the plant unit.

 The requirements of Section 10 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

3.4 Section 11 Safety functions and provisions 
for ensuring them

1. In ensuring safety functions, inherent safety features at-
tainable by design shall be primarily utilised. The combined 
effect of a nuclear reactor's physical feedbacks shall be such 
that it mitigates the increase in reactor power.

The utilisation of inherent safety characteristics for the plant 
unit’s safety functions is at the same level as in the newest cur-
rently operating pressurised water reactors. 

The principle of inherent stability has been one of the design 
bases of the reactor. This means that the physical feedback 
loops in the reactor work to resist any changes in the power 
output. Among other things, this means that the temperature 
of the fuel and coolant or the steam concentration of the cool-
ant must act to reduce the reactivity of the reactor core. At low 
temperatures, an increase in reactor temperature will increase 
reactivity. An increase in reactor temperature will always re-
duce reactivity near the normal operating temperature and dur-
ing power operation. Therefore, when starting the reactor, the 
residual heat from the main coolant pumps is used to bring the 
temperature to a level where the reactivity effect of the temper-
ature becomes negative. The extraction of the reactor control 
rods and making the reactor critical can only begin after this.

The fact that the plant unit can survive a two-hour complete 
loss of alternating current without fuel damage also contributes 
to inherent safety. This is made possible by the large amount of 
water contained in the steam generators.

The operation of the containment in the short term is based on 
its high volume and pressure tolerance; in the long term, the re-
moval of residual heat from the containment requires the opera-
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tion of active systems. The management of the hydrogen con-
tent in the containment atmosphere after an accident is based 
the use of passive autocatalytic recombinators. 

The requirement concerning inherent safety is met at least in 
a similar manner as in the latest operating pressurised water 
reactors.

2. If inherent safety features cannot be utilised in ensuring a 
safety function, priority shall be given to systems and compo-
nents which do not require an off-site power supply or which, 
as consequence of a loss of power supply, will settle into a 
state that is preferable from the safety point of view. 
 

The quick reactor shutdown (scram) can be actuated without 
any external energy by dropping the control rods into the core. 
A loss of electricity in the control rod drive circuits will also 
cause the control rods to drop into the reactor core.

The overpressure protection of the reactor and steam gen-
erators is also possible without external energy by means of 
mechanical, pressure-controlled pilot valves or spring-loaded 
safety valves.

The operation of the pressure accumulators that participate in 
the emergency cooling of the reactor is based on the energy 
stored in pressurised nitrogen gas. However, the other parts of 
the reactor emergency cooling and residual heat removal are 
based on the use of conventional, active systems.

The reactor protection system’s functions for which an unam-
biguously safe state can be defined are started according to the 
fail-safe principle. In this case, the loss of electricity supply to 
the protection function will lead to the starting of the function. 
The functions for which an unambiguously safe state can be 
defined are the reactor scram, turbine trip and the closing of the 
main steam isolation valves.

The OL3 plant unit meets the requirements of this item. 

3. In order to prevent accidents and to mitigate the conse-
quences thereof, a nuclear power plant shall have the sys-
tems to shut down the reactor and maintain it in a subcritical 
state, to remove the residual heat generated in the reactor, 
and to retain radioactive materials within the plant. The 
principles of redundancy, separation and diversity shall be 
applied in the design of these systems in order to ensure the 
implementation of the safety function even in the event of a 
failure.

Within the plant unit, stopping the reactor and maintaining it 
subcritical is normally arranged by means of control rods and 
by increasing the boron concentration of the coolant. Control 
rods can be inserted either rapidly by means of dropping or 
more slowly with the electro-mechanical actuators. 

If the control rods are not moving at all for some reason, the 
reactor can be shut down safely under all postulated disturbanc-
es by means of the automatically started emergency borating 
system. 

At high pressure, the residual heat created by the reactor is nor-
mally evacuated into the secondary circuit through the steam 
generators, and from there further into the turbine-condenser or 
the environment through the steam generator blow-off valves. 
At low pressure, residual heat is transferred directly from the 
primary circuit into the sea through the residual heat remov-
al system, diesel-backed secondary cooling system and die-
sel-backed seawater system.

The retention of radioactive substances at the plant unit is pri-
marily achieved by isolating the primary circuit and contain-
ment in situations where a risk of fuel damage or primary cool-
ant leak exists. Therefore, all of the pipelines passing through 
the containment wall that are connected to the primary circuit 
or the containment gas space have two consecutive isolation 
valves, with the exception of the lines connecting to the con-
tainment instrumentation where isolation valves have been re-
placed by chokes. 

If the activity leaks out of the inner containment into the annu-
lus between the inner and outer containment, the emergency 
ventilation system is used to prevent it from spreading into the 
environment. The annulus is normally kept at a slight vacuum, 
and in accident situations, all exhaust air from the annulus is 
routed through the filters of the emergency ventilation system. 
The emergency ventilation is automatically started due to an 
increase in the containment pressure or when switching to die-
sel-backed electricity supply. 

The parallel subsystems of the safety systems have been phys-
ically and electrically separated by placing them inside four 
discrete safeguards buildings. This limits the effect of external 
factors, such as flooding and fires, to one subsystem.

The effect of common cause failures in safety systems on the 
safety of the plant unit has been reduced by using at least two 
systems with different operating principles for the same safety 
functions. The above presents how the principle of diversity 
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is met in terms of reactor shutdown. During a common cause 
failure of the safety valves, the overpressure protection of the 
primary circuit can also be arranged by means of the pressuris-
er spray system and the secondary side pressure regulation. In 
the secondary circuit, the steam generator blow-off valves and 
safety valves are of different types, and they can replace each 
other in terms of the overpressure protection function.

The medium-pressure emergency cooling system is available 
for cooling the reactor (supplying water into the reactor); if this 
system fails, the low-pressure emergency cooling system can 
be started after the reactor pressure has been reduced.

Residual heat can be removed from the reactor either into the 
steam generators (normal method) or, in case of emergency, by 
blowing air into the containment, from where the heat can be 
transferred into the sea by means of the low-pressure emergen-
cy cooling system or a separate containment emergency cool-
ing system. At low pressure, heat can also be removed directly 
from the reactor by means of the residual heat removal system.

Sequences of events where the safety system primarily intend-
ed for managing the situation develops a common cause failure 
that prevents operation have been widely analysed as design 
extension conditions. These analyses have demonstrated that 
the principle of diversity is met in the design of the plant unit.

The OL3 plant unit meets the requirements of this item. 

4. It shall be possible to execute the main safety functions 
necessary for transferring to, and remaining in, a controlled 
state, even if any single component of a system relating to 
the function is inoperable and even if any other component 
of a system participating in the execution of the same safety 
function, or a component of a support or auxiliary system 
necessary for the operation of the system, is simultaneously 
out of use due to repair or maintenance.

5. Common cause failures shall only have a minor impact on 
plant safety.

According to the design basis of the plant unit, the reactor can 
be shut down with a sufficient margin even if the most reac-
tive control rod remains completely extracted from the core. 
Furthermore, as described above, the reactor can also be safely 
shutdown with the extra borating system that has 2 × 100% 
capacity.

The systems used for reactor cooling and residual heat removal 
have been divided into four parallel, independent subsystems. 
These safety functions can be implemented under all operation-

al conditions and during all accident situations if two out of 
these four subsystems are operating as intended.  

The failure tolerance requirement stated above (the N+2 crite-
rion) is met at the OL3 plant unit.

The aim has been to minimise the effect of common cause fail-
ures on the safety of the plant by applying the principle of di-
versity in the manner described under item 3 above.

The OL3 plant unit meets the requirements of items 4 and 5. 

6. A nuclear power plant shall have in place on-site and 
off-site electrical power supply systems in the event of an-
ticipated operational occurrences and accidents. It shall 
be possible to supply the electrical power needed for safe-
ty functions using either of the two electrical power supply 
systems.

 
The plant units have the following electrical power supply sys-
tems:

•  When the plant is running, the plant unit's own genera-
tor supplies the house loads via the internal house load 
transformers.

•  If the connection to the external grid is lost while the 
plant unit is running, the unit tries to switch to house load 
operation. In this case, the plant unit’s own generator 
remains in operation and only supplies the house loads.

•  If the plant unit’s own electricity generation is inter-
rupted, the house loads are supplied by the external 400 
kV network via the main transformer and the house load 
transformers.

•  If the connection to the 400 kV network has been lost, 
and transfer to house load operation is unsuccessful, 
electricity supply is automatically switched to the exter-
nal 110 kV network via the start-up transformers. When 
switching to 110 kV supply, the plant unit condenser and 
the low power (auxiliary) feedwater system will remain 
operable, but the main feedwater pumps and main cool-
ant pumps will stop, which leads to a reactor scram.

•  If the house load option and both external networks have 
been lost, the plant unit has four emergency diesel gen-
erators, one for each subsystem. These automatically start 
and supply the systems required to bring the plant unit to 
a safe state.

•  Loads for which the 10-second voltage interruption 
caused by the starting time of the diesels cannot be ac-
cepted are supplied by the battery-backed network.

•  To prepare for a common cause failure of the emergency 
diesel generators, there are two station blackout diesels 
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that may be started manually if required. They can be 
used to supply the loads that are required to bring the 
reactor to a safe state in two subsystems.

External electricity supply is improved by a gas turbine plant 
located in the site area. If necessary, it can be connected to sup-
ply the loads that are important for the safety of the plant unit.  

The above requirement concerning the supply of electrical 
power is met.

7. The nuclear power plant shall have the necessary com-
ponents and procedures for securing the removal of resi-
dual heat from the fuel in the reactor and inside the storage 
pools for a period of three days independently of the off-site 
supply of electricity and water in a situation caused by a 
rare external event or a disruption in the on-site electrical 
distribution system.

This requirement is not part of the original design basis for the 
OL3 plant unit. According to the transitional provision in Sec-
tion 27 of the Radiation and Nuclear Safety Authority’s order 
on the safety of nuclear power plants, the above requirement 
shall apply to the OL3 plant unit “to the extent that the applica-
tion is justified under the principle laid down in Section 7a of 
the Nuclear Energy Act, taking into account the technical solu-
tions of the nuclear power plant unit in question”. 

TVO has designed arrangements for the OL3 plant unit that can 
be used to ensure residue heat removal during a loss of alternat-
ing current supply. After these arrangements have been imple-
mented, the requirement is met at least in the extent required in 
Section 27. A plan for principles concerning the modifications 
has been submitted to STUK.

8. The management of severe reactor accidents and the mo-
nitoring of the plant’s status during severe accidents shall 
be implemented by means of systems that are independent 
of the systems designed for normal operation, anticipated 
operational occurrences and postulated accidents. The 
leak-tightness of the containment during a severe reactor 
accident shall be reliably ensured.

9. The plant shall be designed so that it can be brought into 
a safe state after a severe accident.

Reducing reactor pressure is an essential part of the manage-
ment of severe accidents. A separate pressuriser pressure reduc-
tion system is available for this purpose, and it is single failure 

tolerant in terms of its active devices (valves). If necessary, the 
pressure can be reduced manually according to the emergency 
procedures.

The flooding of the molten core spread area is started automati-
cally and passively once the molten core is released into the 
space. Containment pressure increase is limited by means of 
a separate containment emergency cooling system that has a 
separate secondary cooling circuit and seawater circuit. The 
system is single failure tolerant (capacity 2 × 100%) and its 
electricity supply can be arranged by means of the station 
blackout diesels described above.  

During a severe accident, the hydrogen concentration of the 
containment atmosphere is reduced in a controlled manner by 
ensuring, on the one hand, that hydrogen is evenly distributed 
across the entire volume of the containment and, on the other 
hand, by removing hydrogen from the atmosphere inside the 
containment. Both functions are based on passive solutions that 
are highly tolerant of equipment failure.

In the long term, any overpressure inside the containment can 
also be discharged in a controlled manner through the filtered 
containment ventilation system.

A dedicated severe accident I&C system that is independent of 
the other plant unit instrumentation is available for the controls 
and measurements required for severe accident mitigation. 
Sampling the atmosphere inside the containment is also pos-
sible.  

The requirements of Section 11 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

3.5 12 § Safety of fuel handling and storage

1. In the handling and storing of nuclear fuel, adequate coo-
ling and radiation protection of the fuel shall be ensured. 

2. Nuclear fuel storage conditions shall be maintained such 
that the leak tightness or mechanical endurance of a fuel 
assembly is not substantially degraded during the planned 
storage period.

3. Damage to the cladding of the fuel assemblies during han-
dling and storage must be prevented with a high degree of 
certainty. 

4. The possibility of a criticality accident shall be extremely 
low. 

122 Appendix 6



5. The probability of a severe accident shall be extremely 
low.
 

The lifting equipment used for fuel handling is of a type that 
sets itself to a safe state as a result of the loss of external power 
supply. Furthermore, the handling safety of irradiated fuel, in 
particular, has been ensured by means of the automatic limita-
tion and protection functions of the transfer machine.

Criticality safety is an important factor in the storage and han-
dling of fuel. Criticality safety analyses have been performed 
for all storage environments, which include the fresh fuel stor-
age and the fuel pool racks. The analyses have taken into ac-
count the different possible disturbances, such as the filling of 
the fresh fuel storage with water, water density variations in 
the fuel pools and changes in the storage geometry. Criticality 
caused by a possible refuelling error has been observed in the 
design of the fuel handling systems and in the methods used for 
fuel handling. 

In order to prevent mechanical damage to fuel and substantial 
changes to the storage geometry (deformation of the fuel racks), 
the dropping of loads has been considered in the mechanical 
design of the lifting equipment with sufficient security margins. 
Furthermore, the handling route for the hatches between the 
pools in the fuel building has been constructed in a manner that 
prevents the handling of the hatches above the pools.

The hydrochemistry of the fuel pools is being carefully con-
trolled in order to prevent the detrimental effects of long-term 
pool storage on the integrity and mechanical durability of the 
fuel and its feasibility for final disposal. The requirements for 
hydrochemistry are presented in TVO’s chemistry handbook 
and in the Technical Specifications for the plant unit and the 
KPA storage.

The possibility of severe accidents has also been considered in 
the design of the fuel storage and cooling systems. The fuel can 
be cooled by means of other methods even if the fuel pool cool-
ing system proper is inoperable. Sufficient cooling capacity has 
been demonstrated by means of analyses. 

The requirements in Section 12 concerning fuel handling and 
storage are met.

3.6 13 § Safety of handling and storage of radio-
active waste

1. Waste generated during the operation of a nuclear power 
plant, the activity concentration of which exceeds the limits 
set by the Radiation and Nuclear Safety Authority shall be 
treated as nuclear waste. 

2. Waste shall be sorted, categorised and handled in an ap-
propriate manner in terms of its storage and final disposal, 
and stored safely.

The low and intermediate level power plant waste generated 
at TVO’s nuclear facilities is disposed of in the VLJ facility 
which received an operating licence on 9 April 1992. In 2006, 
according to the terms of the operating licence, TVO submitted 
a report on the safety of the VLJ facility, its operating experi-
ence, and the new packaging and filling techniques for power 
plant waste. In its statement on 26 March 2008, the Ministry of 
Employment and the Economy stated that it has no comments 
on the description.

STUK has approved the periodic report pursuant to the operat-
ing licence for the VLJ facility, the updated safety case for the 
VLJ facility and its final safety analysis report. 

Decommissioning waste from the plants is largely similar to 
the low and intermediate level waste, and current plans indicate 
that it will be disposed of in the extensions built in the VLJ 
facility and the disposal shaft constructed for the reactor pres-
sure vessels. The decommissioning plan for the plants, which 
describes the plans for the storage and disposal of decommis-
sioning waste, was last updated in 2008.

The KPA storage acts as the interim storage for high-activity 
spent fuel. The KPA storage has been expanded to accom-
modate the needs of the operating plant units (OL1 and OL2) 
and OL3. In relation to the expansion, the design of the KPA 
storage was inspected and determined suitable for the interim 
storage of spent fuel from OL3. STUK stated this in the safety 
assessment that formed the basis for its decision.  The excep-
tion is that accidents involving the spent fuel transportation 
cask for Olkiluoto 3 have not yet been analysed. The reason is 
that the purchase of this cask is not financially justifiable before 
the plant has been commissioned and it has been operating for 
a period of time. 

Posiva Oy is responsible for the research related to the disposal 
of spent fuel and its practical implementation. The disposal of 
spent nuclear fuel into the bedrock has been studied since the 
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1980s. Olkiluoto in Eurajoki was selected as the disposal loca-
tion according to area screenings across Finland, site studies 
and an environmental impact assessment. After the site selec-
tion, several comprehensive bedrock studies have been com-
pleted in the area of Olkiluoto. The research tunnel “Onkalo” 
that stretches to a depth of approximately 400 metres is cur-
rently being excavated at Olkiluoto. It will provide detailed in-
formation on the conditions and characteristics of the bedrock 
selected for the disposal. The goal is to place the first batches of 
spent fuel in disposal in 2024.

The Radiation and Nuclear Safety Authority has issued a sepa-
rate regulation on the safety of the disposal of nuclear waste 
(STUK Y/4/2016, 1 January 2016); the meeting of its require-
ments is demonstrated during the licensing processes of the 
VLJ facility and the spent fuel disposal.

The requirement of Section 13 of the Radiation and Nuclear 
Safety Authority’s regulation is met.

3.7 Section 14 Protection against external events 
affecting safety

1. The design of a nuclear power plant shall take account of 
external events that may challenge safety functions. Systems, 
structures, components and access shall be designed, loca-
ted and protected so that the impacts of external events dee-
med possible on plant safety remain minor. The operability 
of systems, structures and components shall be demonstra-
ted in the plant-external ambient conditions on which their 
design is based.

2. External events shall include exceptional weather condi-
tions, seismic events, the effects of accidents that take place 
in the environment of the facility, and other factors resulting 
from the environment or human activity. Design must also 
take account of illegal activities undertaken to damage the 
plant, and a large aircraft crash.

As regards the preparation for external threats, the design of 
the OL3 plant unit has taken into account the natural external 
threats as well as unlawful action aimed at damaging the plant.
 
Natural phenomena
The preparation for external threats at the OL3 plant unit, 
its design bases and design parameters are presented in the 
final safety analysis report and its appendices. The system-
atic identification, screening and quantitative analysis of 
external threats, that is, phenomena that affect the plant 
by means of land, sea and air, is presented in the appropri-

ate section of the probabilistic risk analysis (PRA). The 
analysis includes determining the strengths and frequencies 
of the phenomena and the significance of the most important 
external threats as regards the core damage frequency of the 
OL3 plant unit. The probabilistic risk analysis has ensured 
that the most important individual phenomena or common 
phenomena have been comprehensively analysed and that 
their risk significance is sufficiently small in order to fulfil 
the numeric design requirements of the plant while taking 
into account the uncertainty related to the phenomena. 

The sufficiency of the design margins when the design 
basis is exceeded has been ensured by means of separate 
analyses as regards threats where the operation of the key 
safety systems is necessary in order to achieve a safe plant 
status. The external threats that have been taken into ac-
count in the design of the OL3 plant unit and listed in the 
final safety analysis report are 

• design basis earthquake, 
• aircraft crash, 
• explosion shockwave, 
• high and low outside air temperatures, 
• air humidity, 
• wind loads, 
• missiles caused by wind, 
• low and high seawater temperatures, 
• rain loads and external flooding, 
• lightning, 
• external threats related to cooling water and cooling air 

intake, threats occurring in the plant area, and 
• loss of the external grid.

Based on its duration, the latter is either an anticipated opera-
tional occurrence or a design basis accident.

Seismic requirements
The requirements of the YVL Guides have been taken into ac-
count regarding the seismic loads.  The design basis earthquake 
is presented in the final safety analysis report. 

The buildings, systems and components are classified into seis-
mic classes S1, S2A and S2 in the classification document. 

The YVL Guides include seismic classes S1 and S2. Class S2 
is divided into two subclasses: S2A and S2.  Structures and 
buildings in class S2A are designed while taking into account 
the seismic requirements in order to avoid damage to class S1 
structures and components.  Class S2 has no requirements con-
cerning earthquake tolerance.
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The PRA contains a six-stage earthquake analysis for the OL3 
plant unit. The definition of the seismic hazard is placed on 
a site-specific analysis. On the basis of the analysis, the risk 
caused by earthquakes meets the design requirements stated in 
the YVL Guides, while taking into account the uncertainties of 
the analysis.  Seismic initiating events account to approximate-
ly 1% of the core damage frequency.

Preparation for aircraft crashes and explosions
The design requirements for mitigating the consequences of an 
aircraft crash are presented in the appropriate appendices to the 
final safety analysis report that are kept confidential pursuant 
to Section 78 of the Nuclear Energy Act and Section 24.1(7) of 
the Act on the Openness of Government Activities. 

The design requirements and the shape of the explosion shock-
wave are presented in the final safety analysis report. The de-
sign requirements concern buildings that are important in terms 
of safety.
 
Other external threats
The design requirements for other external threats are present-
ed in the final safety analysis report.   .   

• Outside air temperature and humidity
• Wind loads and missiles caused by wind
• Seawater temperature
• Rain loads (rain, snow) and external flooding
• Lightning
• Threats related to cooling water intake (ice, frazil ice, oil 

releases, algae, corrosion, other sea fauna)
• Threats related to cooling air intake (insects, frosting, 

snow and freezing)
• Threats in the plant area
• Loss of the external grid.

In order to ensure that the design values and margins presented 
in the final safety analysis are sufficient, separate analyses have 
been drawn up in terms of what are known as cliff-edge phe-
nomena. Separate analyses have been drawn up to demonstrate 
the sufficiency of the design margins in case of low and high 
air temperature, high wind, high seawater temperature and high 
seawater level. The loss of ultimate heat sink has been separate-
ly analysed in the FSAR transient analyses and the appropriate 
topical report that demonstrates the cooling properties of the 
reactor under all operational states. 

Low seawater temperatures that carry the risk of supercooled 
water freezing in the screens of the inlet water channel (also 
referred to as frazil ice) have been prepared for in the design 
of the OL3 plant unit by recycling seawater heated by the con-

denser from the discharge channel into the inlet channel in or-
der to heat the incoming water.

Access routes leading to the plant site and located inside it have 
been constructed in a manner that minimises the effect of ex-
ternal threats. The most severe identified threat that could affect 
the access connections is the blocking of the road leading to 
the site area due to a storm or a similar natural phenomenon. 
Preparations for this scenario have been made in the emergency 
response plan. 

PRA - Identification and analyses of external threats
The probabilistic risk analysis (PRA) presents the analysis of 
other external threats to the OL3 plant unit apart from earth-
quakes which have been described above. The PRA analyses 
external threats that cause the shutdown of the plant either due 
to a scram or a Technical Specifications (TTKE) requirement. 
The frequency of initiating events due to external threats is low 
and most of them are included in the initiating event statistics 
for transient initiating effects. External events may, however, 
cause initiating events where all plant safety systems do not 
work in the intended manner. The analysis is divided into a sys-
tematic identification of external threats and quantification of 
initiating events after a screening. 

During the identification phase, the key initial data for the anal-
ysis, i.e. the special characteristics of the plant site/unit were 
compiled and recorded in a database for further analysis.  The 
systematic identification of external threats is divided into three 
categories based on the route of their effects: air (A##), ground 
(G##) or cooling water (W##). A key part of the analysis is 
the identification of common threats in addition to individual 
threats. The initiating events to be quantified were selected by 
applying six different screening criteria for individual phenom-
ena and four screening criteria for common threats. Most of the 
identified threats were left outside the quantification, since their 
significance was found to be very small in terms of the plant 
risk on the basis of the qualitative analysis. It should be noted, 
however, that there is great uncertainty related to the assess-
ment of the frequency of initiating events. Plant site specific 
information or estimates were primarily used in the assessment 
of the originating event frequencies. After the identification and 
screening of external threats, the external individual and com-
mon threats are as follows:

Individual threats:
• A01 Storm (high wind)
• W10 Organic matter in the cooling water
• W08 Frazil ice
• W12 Oil releases
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Common threats::
• Storm (high wind) and snowfall.

The significance of external threats in terms of the core 
damage risk amounts to approximately 4% of the total core 
damage frequency. The most significant initiating event is 
the effect of an oil release in the sea (W12). 

Since the total core damage frequency is acceptable when 
considering the proportion of external threats and their relat-
ed uncertainties, including cliff-edge phenomena, the design 
requirement in the YVL Guides as regards external threats 
can be considered to be met.

Provisions for different events endangering plant safety 
have been made in accordance with the analysis of external 
threat prevention at Olkiluoto nuclear power plant. These 
provisions are divided into structural precautions and other 
preventive actions, actions taken during the event and ac-
tions limiting the consequences of the event. The provisions 
have been assessed in the memorandum that concerns the 
meeting of the requirements in STUK’s regulation concern-
ing security arrangements.

The probability of an aircraft crash at Olkiluoto has been 
minimised by means of the no-fly zone EF P25 Olkiluoto 
defined in the decree concerning aviation limitations due to 
plant safety (1374/2009, amended by 614/2015); therefore, 
no new aviation limitations are required at Olkiluoto.

The possibility of a terrorist attack performed with an air-
craft has been taken into account in the design and construc-
tion of the new plant unit in order to ensure its safety func-
tions according to the authority regulations.

The requirements of Section 14 of the Radiation and Nu-
clear Safety Authority’s regulation are met at the OL3 plant 
unit.

3.8 15 Section 15 Protection against internal 
events affecting safety

1. The design of a nuclear power plant shall take account 
of any internal events that may challenge safety functions. 
Systems, structures and components shall be designed, 
located and protected so that the probability of internal 
events remains low and impacts on plant safety minor. The 
operability of the systems, structures and components shall 
be demonstrated in their design basis interior ambient con-
ditions. 

2. Internal events shall include fires, flooding, explosions, 
electromagnetic radiation, pipe breaks, container breakage, 
falling of heavy objects, the impacts of missiles due to explo-
sions and component failure, and any other internal events.

The protection against internal events at the plant unit OL3 has 
been discussed in Section 3.4 of the final safety analysis report. 
The design has considered the following internal events:

• piping damage
• damage to tanks, pumps and valves
• missiles
• drops of loads
• plant-internal explosions
• fires
• plant-internal flooding.

Furthermore, the design of the plant unit has considered specific 
separate phenomena, such as electromagnetic interactions and 
pressurisation caused by possible electric arcs at the switchgear 
plants or a short circuit of the emergency diesel generator.

Internal events must not jeopardise bringing the plant to a safe 
state or cause the simultaneous unavailability of the main con-
trol room and remote shutdown station. They must also not 
jeopardise the integrity of systems and structures important to 
safety. These include the following: 

• Building parts important to safety (the containment and 
its internal structures, structures that separate the parallel 
subsystems of the safety systems, structures related to fire 
compartmentation)

• Pressure-retaining primary circuit boundary (except dur-
ing events where the initiating event itself is a primary 
circuit leak or pipe break)

• The internal parts of the reactor pressure vessel, including 
the fuel

• Pressure-retaining parts of the main steam and feedwater 
systems (except when their failure is the initiating event 
itself)

• The fuel pools and their structures.

The following briefly describes how the above internal events 
have been prepared for in the design of the plant unit OL3. 

Piping damage
The consequences of piping damage may be local or global 
by nature. Local consequences include the dynamic effects of 
a pipe break, such as impact loads and jet loads, while global 
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consequences include the effects of the pipe break on the con-
ditions inside the room, such as temperature, pressure and air 
humidity.

Considering the dynamic effects of pipe breaks means that 
the dynamic consequences must not damage parallel legs of 
the safety systems or the structures important to safety stated 
above. The safety systems are located inside four separate 
buildings outside of the reactor building. In this case, the con-
sequences of a pipe break in one safety system would only be 
limited to the system in question.

In facilities that contain several parallel subsystems of sys-
tems important to safety, the parallel structures are protected 
by means of distance and protective structures. These facilities 
include the reactor and fuel buildings. The main steam lines 
and feedwater lines have also been designed in a manner where 
the breaking of a single pipe will not damage the correspond-
ing pipes in other steam generator circuits and the breaking of a 
steam pipe will not jeopardise the integrity of the feedwater line 
in the same steam generator circuit (and vice versa).

The structures important to safety must be dimensioned to 
withstand the applicable loads. 

Triple verification has been applied in particular to the primary 
circuit main coolant pipes, the main steam line parts (from the 
steam generator to the fixed support point downstream of the 
isolation valve) and the feedwater line parts (from the steam 
generator to the containment penetration):

• The pipes have been designed according to the break pre-
clusion principle, which makes the probability of their cat-
astrophic failure extremely small, practically non-existent

• The pipes are equipped with rupture supports in order to 
limit the dynamic effects of pipe breaks

• The structures important to safety, in particular the reactor 
pressure vessel and its internal parts (including the fuel 
and control rods), the steam generators and the contain-
ment penetrations have been dimensioned to withstand 
the loads caused by an unlimited guillotine break of the 
said pipes.

The global effects of pipe breaks may jeopardise the operability 
of systems and components important to safety by adversely 
affecting their operating environment. The dimensioning am-
bient conditions have been defined for the following facilities 
in terms of pressure, temperature, air humidity and radiation, 
if necessary:

• Containment
• Safeguards buildings, including the valve spaces for the 

main steam and feedwater systems
• Fuel building.

The equipment important for safety located in these facilities 
must be able to perform its safety tasks under the dimensioning 
ambient conditions even during the final stage of their planned 
service life. In practice, this requirement is only significant in 
terms of electrical equipment. The demonstration of their am-
bient condition tolerance occurs according to separate ambient 
qualification routines.

In the annulus between the inner and outer containment, the 
high-energy pipes run inside jacket tubes, which prevents the 
creation of adverse ambient conditions as a result of possible 
piping damage. In some facilities, such as the diesel building, 
the loss of one parallel subsystem due to ambient conditions is 
considered acceptable.

The spreading of adverse ambient conditions from the non-
safety-classified buildings into the buildings important for 
safety has been prevented.

Damage to tanks, pumps and valves
The consequences of damage to tanks, pumps and valves have 
been studied during the design of the plant unit by applying 
the same principles as described above for the consequences of 
piping damage. However, the load cases are slightly different: 
impact loads related to piping damage have not been studied, 
but on the other hand, the risk of missiles caused by damage to 
high-energy tanks, in particular, has been considered.

Missiles 
Missiles may be created when rotating or pressurised equip-
ment is damaged. Rotating equipment may include pumps, 
fans, compressors or turbines, for example.

Missile protection aspects have been considered in the design 
of the following buildings:

• Reactor containment and containment annulus
• Safeguards buildings and valve spaces in the main steam 

and feedwater systems
• Diesel buildings
• Pump buildings for the diesel-backed seawater system.

As regards safety systems, missile protection is based on the 
physical separation of parallel subsystems by means of section-

127Appendix 6



ing structures and distance. This limits the possible damage to 
one subsystem.

Inside the containment, both the safety systems proper and the 
parallel steam generator circuits are protected with structures 
that prevent the possible missiles from damaging the other 
steam generator circuits and jeopardising the integrity of the 
containment.

The systems and equipment also employ design decisions that 
aim to prevent the generation of missiles. These include over-
speed protection for rotating equipment and mechanical struc-
tures that can retain missiles. As regards the plant unit’s own 
low pressure turbines, calculations have been used to demon-
strate that any possible missiles cannot penetrate the walls of 
the turbine casing. Considering an aircraft crash in the design 
of the plant, for its part, provides sufficient protection against 
any turbine missiles originating from the adjacent plant units. 

Drops of loads
In addition to the safety classification itself, the classification 
document presents four requirement classes for lifting equip-
ment according to the risks involved in their load handling. In 
the lower requirement classes, the consequences of the drop-
ping of the load have been shown to be acceptable based on the 
physical separation of safety systems or the sufficient dimen-
sioning of the structures.

Lifting equipment in the higher requirement classes includes 
the fuel transfer machines, the polar crane in the reactor build-
ing and the crane in the fuel building. This lifting equipment 
has been designed in a manner where no individual failure or 
damage can lead to the dropping of the lifted load. Further-
more, analyses have been used to demonstrate that not even the 
dropping of the dimensioning load will jeopardise the cooling 
properties of the fuel inside the reactor or fuel pools. Limited 
fuel damage is possible, however. The reactor pressure vessel 
lid and the reactor pool deck support beams are examples of 
dimensioning loads for the polar crane. 

Administrative limitations concerning the lifting routes and 
lifting heights are also used to minimise risks related to lifting.

Plant-internal explosions 
The prevention of plant-internal explosions has been the pri-
mary design goal. The aim has been to limit the use of explo-
sive gases as far as possible in buildings important to safety. 
The goal is to prevent the creation of explosive gas mixtures in 
systems that contain explosive gases (such as the gaseous waste 

treatment system). Special attention has been paid to managing 
the amount of hydrogen that is generated inside the contain-
ment during accident situations.

If the creation of an explosive gas mixture cannot be complete-
ly ruled out, the goal for the design has been to limit the conse-
quences of a possible explosion to an acceptable level.

Fires
Fire protection has three levels of defence-in-depth:

•  Prevention of the ignition of fires
• Prevention of the spreading of fires
• Management (detection and extinguishing) of fires.

The parallel subsystems of the safety systems have been sepa-
rated in a manner that allows the consequences of a possible 
fire to be limited to one subsystem. In order to ensure this, the 
structures separating parallel subsystems have a two-hour fire 
tolerance requirement.

One design basis has been that all the equipment inside the 
same fire compartment, limited by sectioning structures, can 
be destroyed. If this is not acceptable for some equipment, this 
equipment must have been separately protected with structures 
that have sufficient fire tolerance. These solutions have been 
necessary in situations where a cable belonging to a specific 
electrical subsystem runs inside facilities that house another 
subsystem.

The design has also ensured that any fires will not jeopardise 
the integrity of the primary circuit or the containment. Espe-
cially in case of a loss of coolant accident or severe reactor ac-
cident, it is important that the hydrogen concentration of the 
containment is limited to a level where rapid combustion that 
jeopardises the integrity of the containment cannot occur, and 
that a hydrogen fire is prevented from becoming an explosion 
under the potentially rapid and large hydrogen generation of an 
accident. The hydrogen management concept for the contain-
ment has been designed with this in mind.

In case of a fire inside the main control room, the plant can be 
brought to a safe state by means of actions taken in the auxiliary 
control room.

When assessing the effects of the fire on nuclear safety, a simul-
taneous, independent operational occurrence or accident is not 
assumed. However, the consequences of the fire on the opera-
tion of the plant and the separate systems have been considered. 
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In principle, a fire limited to one parallel subsystem of a safety 
system will not jeopardise the ability to manage postulated ac-
cident situations.

Plant-internal flooding
In order to protect the parallel subsystems of safety systems 
against the effects of flooding, the spreading of the flood 
from one subsystem space to another has been prevented by 
means of design. The spreading of floods from the non-safe-
ty-classified buildings into the safety-classified buildings 
has also been prevented.

Plant-internal flooding in spaces where sufficient separation 
between systems cannot be achieved can create a possible 
common cause failure mechanism. The important safety 
functions must be ensured even under these circumstances. 
If some systems or equipment important to safety cannot 
be sufficiently protected against the simultaneous effects of 
flooding by means of physical separation, they have been 
designed to withstand the consequences of flooding.

Considering the consequences of flooding in a specific 
building or room requires identifying the possible sources 
of flooding, which allows for estimating the maximum vol-
ume of flooding water. This is also affected by any possible 
alarms received for the flooding and whether the flood can 
be isolated. In the worst case, it must be assumed that the en-
tire water inventory from the leaking system is released into 
the room in question. Flood sources may include leaks in 
tanks or pipelines containing water or the inadvertent start-
up of fire-fighting systems using water.

Once the maximum volume of flooding water is known, it 
must be ensured that this water volume can be routed into 
spaces in the building (usually in the bottom part) that do not 
contain equipment that is important for safety and sensitive 
to flooding. Such equipment is usually electrically operat-
ed. This requires that a sufficient building volume and wa-
ter routes are available. Equipment important to safety can 
also be located on platforms or podiums above the estimated 
flooding level. 

Any pressure difference loads caused by flooding on the 
structures of the plant have been considered during the de-
sign.

The requirements of Section 15 of the Radiation and Nu-
clear Safety Authority’s regulation are met at the plant unit 
OL3.

3.9 Section 16 Safety of monitoring and control

1. The control room of a nuclear power plant shall contain 
equipment that provides information on the operational 
state of the nuclear power plant and any deviations from 
normal operation.

At the OL3 plant unit, the control and monitoring of the 
plant occurs from the main control room that is located in 
safeguards building 2. The main control room includes all 
of the systems required for monitoring and controlling the 
process and relaying information, which allow for managing 
the monitoring and control of the plant unit under all op-
erational states, including commissioning, refuelling, power 
operation and possible accident situations. 

Furthermore, both emergency diesels have their own local 
control rooms that allow the diesel unit to be started and 
synchronised manually when necessary. 

OL3 also has a large number of process system specific self-
standing systems with local user interfaces. Alarm informa-
tion is taken to the main control room from these systems.

The monitoring and control of the plant unit is performed 
by means of the workstation-based Process Information and 
Control System (PICS). The main control room has four 
identical work areas: one for the shift supervisor, one for 
the reactor operator, one for the turbine operator and one for 
the assistant operator. In an accident situation, the place of 
the assistant operator is occupied by a safety engineer. Each 
work area contains several PICS system displays. The op-
erators also have access to three jumbo displays, a plant tel-
evision system, a fire alarm system, the functions required 
for starting the gas turbine and the necessary public access 
and alarm systems.

The PICS system contains control and information displays, 
alarm lists and trend displays required for the monitoring 
and control of the plant. The digital operating instructions 
can also be opened on the PICS system displays. The navi-
gation of the system is mouse-driven. 

The main control room also contains the Safety Informa-
tion and Control System (SICS) which is used for moni-
toring and shutting down the plant if PICS is not available 
for some reason. If the operability of the PICS cannot be 
restored within 4 hours, the plant is operated to a safe state 
by means of the SICS. Earthquake tolerance is included in 
the design basis for the SICS. 
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Some of the functions of SICS are also included in the Hard-
wired Backup System (HBS). These functions are also avail-
able when programmable I&C has been lost completely. The 
HBS functions are labelled on the SICS panel in order to sim-
plify the work of the operator in cases where programmable 
I&C is not available for one reason or another. HBS (SICS) 
also acts as an accident management system when the plant is 
transferred to a regular state following an accident. However, 
SAS (PICS) should be primarily used. 

A dedicated severe accident I&C system with measurements is 
also available. The functions are related to SICS. 

In the I&C subproject of the OL3 project, the user interface 
and control room matters are within the area of responsibility 
of process I&C. The area of responsibility monitors that the 
design, implementation, testing and commissioning of the 
Consortium’s different control room interfaces and user inter-
faces follow TVO's requirements, authority requirements and 
the principles presented in Chapter 18 of the FSAR, Human 
Factors Engineering. Special attention has been paid to the op-
eration of the Consortium in the verification and validation of 
control room solutions, functions and instructions. The future 
operators of OL3 are actively involved in the development of 
the user interfaces and they provide comments for the docu-
mentation and display diagrams that will be displayed in the 
control room.

The requirement in the Radiation and Nuclear Safety Authori-
ty’s regulation is met. 

2. A nuclear power plant shall contain automatic systems 
that actuate the safety functions whenever required and 
control and supervise their operation during anticipated 
operational occurrences in order to prevent accidents and 
during accidents in order to mitigate their consequences.

At OL3, the main I&C systems have been divided into dif-
ferent lines of defence.

The main task of the operating I&C is to keep the plant at 
a normal operational status.

When a deviation from the normal operational status oc-
curs, the first functions to activate are those of the preven-
tive line of defence. Their goal is to prevent the transients 
from becoming accident situations. If the preventive line 
cannot stop the progress of the transient, the next line of 
defence is the main line that starts the safety functions re-

quired during design basis operational occurrences and ac-
cidents. 

After the main line of defence, there remains the risk miti-
gation line that aims to prevent the occurrence of severe 
accidents and to mitigate their consequences. This line of 
defence aims to stop the most complex sequences, such as 
the total loss of programmable I&C and common safety 
system failures.

The systems performing the functions of the different 
lines of defence have been sufficiently isolated from each 
other, and the implementation also considers the necessary 
diversity. System-internal redundancies have also been 
constructed in accordance with the safety significance re-
quired from the system.
 
The requirement in the Radiation and Nuclear Safety Au-
thority’s regulation is met. 

3. These automatic systems shall be capable of maintaining 
the plant in a controlled state long enough to provide the 
operators with sufficient time to consider and implement the 
correct actions.

One of the design bases for OL3’s protection system has 
been the 30 minute rule, which means that no active opera-
tor action is required for the first 30 minutes during design 
basis operational occurrences or accidents. The implemen-
tation of this rule requires that the safety systems operate 
at least at their planned minimum capacity. If this is not the 
case, operator action may be required earlier. Emergency 
procedures have been prepared for these exceptional con-
ditions, and they allow the operating personnel to operate 
the plant to a safe state.

The requirement in the Radiation and Nuclear Safety Au-
thority’s regulation is met. 

4. The nuclear power plant shall have an emergency cont-
rol post independent of the control room, and the necessa-
ry local control systems for shutting down and cooling the 
nuclear reactor, and for removing residual heat from the fuel 
in the nuclear reactor and the spent fuel stored at the plant.

 The plant unit has a separate Remote Shutdown Station (RSS) 
that allows the plant to be shut down to a safe state in case the 
main control room has been lost (power operation or post-tran-
sient condition, DBC1/DBC2). The remote shutdown station 
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has two PICS workstations for the reactor operator and turbine 
operator. The functions of these workstations are completely 
identical to the PICS workstations in the main control room. 
The remote shutdown also has a fire alarm system and the nec-
essary public access and alarm systems. 

The remote shutdown station also has some functions imple-
mented with conventional technology, such as a scram button 
located on a panel.  The control systems of the main control 
room and remote shutdown station have been separated in a 
manner where the nuclear reactor and residual heat removal 
can only be controlled from one control location at a time. 

The remote shutdown station is included in the design for the 
main control room and the user interfaces and its implemen-
tation, verification and validation are described in the quality 
plan and V&V plan for the main control room and the user 
interfaces.

The requirement in the Radiation and Nuclear Safety Authori-
ty’s regulation is met. 

The requirements of Section 16 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

3.10 Section 17 Taking the safety of the decom-
missioning into consideration in the design and 
the safety of decommissioning

1. The design of a nuclear power plant and its operation 
shall take account of the decommissioning of plant units so 
that it is possible to limit the volume of nuclear waste for final 
disposal accumulating during the dismantling of units, and 
radiation exposure to workers due to the dismantling of the 
plant, and to prevent radioactive materials from spreading 
into the environment during decommissioning and the han-
dling of waste.

The decommissioning of OL3 is discussed in chapter 20 
of the final safety analysis report and in the separate de-
commissioning plan that is submitted together with the 
operating licence documentation. The Nuclear Energy 
Act states that, after the operation of the plant has start-
ed, the decommissioning plan must be updated every six 
years. Going forward, it will be purposeful to discuss the 
decommissioning plan for all of the Olkiluoto plant units 
within the same document. The Decommissioning plan 
for the Olkiluoto nuclear power plant that concerns the 
plant units OL1 and OL2 and the KPA storage was sub-
mitted to the Ministry of Employment and the Economy 

During the design of the plant, one of the factors guiding 
the design of all systems has been the principle of sepa-
rating the systems and equipment containing activity into 
dedicated rooms. One of the criteria for material choices 
has been the goal to achieve a low level of contamination, 
and the systems have been designed in a manner that al-
lows for their easy decontamination. 

During operation, the amount of waste requiring final 
disposal is limited mainly by keeping the contamination 
of the plant as low as possible. Radiation Protection’s 
ALARA principle of keeping radiation doses at a suitably 
low level also serves the low contamination goal of the 
future decommissioning.

The contamination of the OL3 plant unit will be moni-
tored regularly in a similar manner to the OL1 and OL2 
plant units (DOSRAT and MADAC measurements). The 
basic design for OL3’s radiation measurement point 
system has been laid out in the diploma thesis Uuden 
ydinvoimalaitoksen huoltoseisokkien aikaisten säteilyan-
nosnopeuksien mittapistejärjestelmä ja huoltoseisokkien 
säteilyannosten minimointi (Measurement point system 
for service outage-time radiation dose rates at a new nu-
clear power plant and minimising radiation doses during 
service outages).  TVO’s experience in reducing the level 
of contamination at the OL1 and OL2 plant unit has pro-
vided valuable insight into minimising the amount of for-
eign material in the primary circuit, for example.

Minimising the radiation doses during decommission-
ing in terms of both the employees and the environment 
can be achieved by means of the purposeful planning and 
systematic implementation of the decommissioning. The 
stages described in more detail in the decommissioning 
plan are as follows:

• Stopping power operation and removal of fuel from the 
plant unit

• Decontamination and the removal of contaminated pro-
cess systems and their decontamination, if necessary

• Removal of the pressure vessel and the activated compo-
nents.

During all stages, the active waste is treated and packed for in-
terim storage and further for final disposal.

The requirements of Section 17 of the Radiation and Nuclear 
Safety Authority’s regulation are met. 
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4 Chapter 4 Safety of the construction and com-
missioning of a nuclear power plant

4.1 18 § Safety of construction

1. During construction, the holder of a construction licence 
for a nuclear power plant unit shall ensure that the plant is 
constructed and implemented in compliance with the safety 
requirements and using the approved plans and procedures.

The Land Use and Building Act and Decree contain provisions 
concerning zoning, municipal building codes, planning and 
construction of shore areas, plot distribution, redemption relat-
ed to civil engineering, general requirements for construction, 
licences related to construction and other forms of construction 
supervision. In addition to these provisions, the YVL Guides 
issued by the Radiation and Nuclear Safety Authority and the 
Finnish Building Code (RakMK) have been followed during 
the implementation of the buildings.   

Different design bases were drawn up for buildings classi-
fied in terms of nuclear safety that take into account the safety 
requirements of the YVL Guide. The design specification of 
the containment, which is a part of safety class 2, is based on 
current Eurocodes and, in particular, on Eurocode EC2, prEN 
1992-1-1, April 2003, “Design of Concrete Structures”. Dur-
ing the development of the specification, it was also ensured 
that it meets the commonly used containment standard ASME 
Section III, Division 2, Subsection CC (ACI 359), Concrete 
Containments. A dedicated design specification was also drawn 
up as the design basis for the containment liner plate based on 
ASME (ACI STANDARD 359–04). Severe reactor accidents, 
among other things, have been considered in the design of the 
containment, and earthquakes and large aircraft crashes have 
been observed in the design of the plant.

A dedicated design specification was drawn up for nuclear 
safety class 3 buildings, also based on the Eurocodes. Stand-
ards approved in Finland have been used as the design basis 
for buildings that are not classified in terms of nuclear safety. 
The design of the long-term durability of the concrete struc-
tures also meets the requirements of the Finnish Concrete Code 
BY 50 (2004).

As regards exit routes, the Finnish Building Code has been fol-
lowed whenever possible. The interpretations of the regulations 
have been agreed on during meetings between the licensee and 
the necessary authorities (building inspector, STUK, fire au-
thorities). The plans for structures classified in terms of nuclear 
safety have been inspected by an independent consultant be-

fore their submittal for authority approval. The construction has 
been carried out by means of approved plans.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

2. The licensee shall ensure that the plant supplier and the 
subcontractors delivering services and products important 
to safety act in compliance with the safety requirements.

The meeting of the regulations concerning the construc-
tion of plant unit OL3 has been ensured by means of 
monitoring activities, work stage inspections, structural 
inspections and structural reviews carried out during the 
construction of the plant and assessed during the commis-
sioning inspections of the structures and buildings.

The plant supplier and its contractors providing services 
and products important for safety have also been regularly 
audited during the construction project.   

The OL3 nuclear power plant unit has been constructed 
and implemented according to the safety requirements by 
using approved plans and methods. The plant supplier and 
its subcontractors have acted according to the safety re-
quirements during construction. The observed deviations 
from the approved instructions, standards and specifica-
tions have been or will be processed according to planned 
procedures that have been approved by the authority.

The requirement in the Radiation and Nuclear Safety Au-
thority’s regulation is met.

The requirements of Section 18 of the Radiation and Nu-
clear Safety Authority’s regulation are met

4.2 19 § Safety of commissioning

1. In connection with the commissioning of a nuclear power 
plant unit, the licensee shall ensure that the systems, struc-
tures and components and the plant as a whole operate as 
designed.

The plant supplier will be drawing up a Commissioning Man-
ual for the commissioning of the power plant; its technical part 
describes the testing of the plant’s systems, structures and com-
ponents and the joint functional tests for the entire plant.

The technical part contains the test programmes used during the 
commissioning of the plant and the detailed test programmes 
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and instructions, such as the following:
• The overall plant commissioning programme
• Phase commissioning programmes
• System commissioning programmes
• Standard test instructions for equipment and components

•  Commissioning worksheets
• Standard commissioning instructions

• Detailed system commissioning instructions.

The overall plant commissioning programme is a framework 
programme that describes the different stages of test operation 
and the plant test operation at every stage on a general level. 
The overall plant commissioning programme defines the goals 
for the test operation and refers to the appropriate authority 
regulations. The overall plant commissioning programme also 
clearly differentiates between non-nuclear and nuclear test op-
eration. The overall commissioning programme lists all of the 
phase and system specific test programmes required at different 
stages of the commissioning, the joint operation tests and the 
standard tests. The overall commissioning programme also de-
scribes the inspection and approval procedures for the different 
commissioning programmes and the principles of reporting the 
results.

The system commissioning programmes describe the tests per-
formed for each system during all the stages of the commis-
sioning, right up to the end of nuclear commissioning when 
the plant is operating at full power. The system commissioning 
programme is supplemented with references to standard test 
instructions and detailed instructions.

Phase commissioning programmes are used starting from the 
non-nuclear joint operation test phase (cold and hot tests with 
no nuclear fuel) and until the end of the test operation of the 
nuclear systems. The phase commissioning programmes de-
scribe how the test operation of the plant systems is tied togeth-
er into commissioning programmes that cover the entire plant. 
These phase commissioning programmes use system-specific 
test programmes, the plant’s normal operating procedures and 
standard test instructions. 

All of the commissioning programmes prepared by the plant 
supplier are submitted to TVO for approval. As the licensee, 
TVO submits the commissioning programmes to the authority 
for approval or information. The result reports from the test op-
eration are processed in the same manner; they are submitted to 
TVO for approval and further to the authority for approval or 
information in accordance with the YVL Guides. 

The commissioning programmes drawn up by the plant suppli-
er are comprehensive and they have been drawn up with a goal 
to ensure that the design bases of the plant’s systems, structures 
and components are met.

The requirements of the Radiation and Nuclear Safety’s regula-
tion are met as regards commissioning.

2. At the commissioning stage, the licensee shall ensure that 
an expedient organisation is in place for the future operation 
of the nuclear power plant, alongside a sufficient number of 
qualified personnel and instructions suitable for the purpo-
se.

The power plant’s operating line organisation and nuclear 
safety organisation and their management relationships, tasks, 
authorities and qualification requirements are presented in 
the administrative rules of the Olkiluoto nuclear power plant 
that is required by Section 122 of the Nuclear Energy Decree 
(161/1988). The administrative rules observe the responsibili-
ties and leadership relations of the OL3 unit during its construc-
tion and operation. The regulatory authority has approved the 
management code. 

Teollisuuden Voima Oyj’s organisation and the tasks of the or-
ganisation units have been presented in more detail in the sepa-
rate organisation manual that observes the responsibilities and 
leadership relations of the OL3 unit during its construction and 
operation.

The commissioning organisation and its operation are described 
in the organisation part of the plant supplier’s Commission-
ing Manual which the licensee has approved and submitted to 
STUK for information. The power company has used this plan 
to prepare a resource estimate and plan concerning the amount 
of in-house personnel required during the commissioning, and 
has estimated that the plant supplier’s resource estimates are 
purposeful. The licensee has drawn up its own commissioning 
plan for OL3 that describes the different stages of commission-
ing, the performance of the tests and the arrangement of the 
licensee’s organisation for the commissioning of OL3. 

The same personnel that will be operating, supervising and 
maintaining the plant unit will participate in its commissioning. 
This personnel has participated in the technical implementa-
tion of the plant and the evaluation and approval of its techni-
cal documentation from the beginning of the project. Each of 
TVO’s employees have been assigned position-specific quali-
fication requirements and personal training plans. The persons 
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appointed for the commissioning organisation are experts in 
their area of responsibility and qualified for their tasks through 
their work on the OL3 project or in the operation of the OL1/
OL2 plant units. 

Operation and commissioning instructions have been prepared 
for the commissioning of the equipment and systems; they 
have been approved by the power company and the regulatory 
authority (STUK) and will be used during the commissioning 
of the OL3 plant unit.

The commissioning instructions are based on the final safe-
ty analysis report (FSAR) and the Technical Specifications 
(TTKE) created for the plant unit. These documents, similarly 
to the operating instructions that are significant for safety, have 
been approved by the power company and the regulatory au-
thority before commissioning is started.

The validation of the above instructions and practices is a sig-
nificant part of the commissioning stage; this means that their 
applicability for the safe operation of the plant is ensured. 

The requirements of Section 19 of the Radiation and Nuclear 
Safety Authority’s regulation are met.
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5 Safety of the operation of a nuclear power 
plant

5.1 20 § Safety of operation

1. The organisation operating a nuclear power plant shall be 
responsible for the plant’s safe operation. 

In accordance with Section 9 of the Nuclear Energy Act, it is 
the licensee’s duty to ensure the safety of the use of nuclear 
energy and to see to the security, emergency response and other 
arrangements necessary to reduce nuclear damage that do not 
rest with the authorities.
The administrative rules of the Olkiluoto nuclear power plant 
describe the tasks, responsibilities and authorities that are sig-
nificant in terms of nuclear safety and radiation safety. The ad-
ministrative rules are constantly updated and require approval 
from STUK. No changes to the administrative rules are taken 
into use without approval from STUK.

The administrative rules present TVO’s organisation and its 
leadership relations and the tasks, authorities and responsibili-
ties of the persons and organisation units that participate in the 
following activities:

• the plant’s operational activities
•  supervision of reactor operation
•  safety during the construction of Olkiluoto 3
•  emergency response arrangements, security arrangements 

and safeguards of nuclear materials
•  inspections and follow-up related to nuclear safety.

The administrative rules present the responsible managers re-
ferred to in Section 7 k of the Nuclear Energy Act and their 
deputies and the persons responsible for emergency response 
arrangements, security arrangements and safeguards of nuclear 
materials referred to in Section 7 i of the Nuclear Energy Act 
and their tasks, authorities and responsibilities.

The Operations section of the OL3 Operations unit is primarily 
responsible for the operational activities of the OL3 plant unit. 
The OL3 Operations section belongs to TVO’s Operations unit 
and is a part of TVO’s Electricity Production business, which is 
led by a business manager. He/she also acts as the responsible 
manager referred to in Section 7 k of the Nuclear Energy Act. 
According to TVO’s basic organisation, which is described in 
the administrative rules, TVO’s Electricity Production business 
has access to TVO's different organisations and their expertise 
during operation.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

2. The control room of a nuclear power plant unit shall be 
constantly manned by a sufficient number of operators awa-
re of the state of the plant, systems and components. 

The Technical Specifications (TTKE) define the minimum 
staffing for the main control room and the plant area per plant 
unit, and they also contain provisions concerning the working 
time of the shift personnel. At least two persons approved ac-
cording to the Radiation and Nuclear Safety Authority’s YVL 
Guides shall be in the control room or its immediate vicinity at 
all times.

The shift personnel is divided into seven shift crews. Each shift 
includes a shift supervisor, reactor operator, turbine operator, 
area operator and two field supervisors. The shift supervisor is 
responsible for meeting the Technical Specifications require-
ments concerning minimum staffing and working hours for the 
shift. If the crew is short-staffed, but not below the minimum, 
the shift supervisor will consider the situation in order to deter-
mine whether reinforcements are needed. 

The tasks of the shift personnel are defined in the procedures 
included in the operations manual. All shifts are responsible for 
monitoring adherence to the Technical Specifications, supervis-
ing the operating condition of systems, writing defect reports, 
maintaining overall housekeeping standards at the plant, lock-
ing doors, performing test operation, preparing work permits 
etc. The shift crew has a personal feel of the plant unit. 

The shift supervisor, reactor operator, turbine operator and area 
operator are responsible for ensuring that the control room has 
an overall understanding of the status of the plant unit during 
operating procedures. The licensed operators and the shift su-
pervisor guide and supervise the activities of the field operators 
at the plant. The shift personnel perform the inspection rounds 
according to the operations routines in the control room and at 
the plant unit. As regards the plant monitoring performed in 
the control room, trend follow-up for the reactor and turbine 
processes is performed at the beginning, middle and end of the 
shift, at a minimum. The plant camera system is used in the 
monitoring of the containment and the other facilities with high 
radiation or contamination levels.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.
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In the control and supervision of a nuclear power plant, 
written instructions that correspond to the current structu-
re and operational state of the plant shall be used. 

The instructions guiding Teollisuuden Voima Oyj’s activi-
ties have been compiled into separate manuals that cover 
all the functions related to the operation, maintenance and 
technical support functions of the plant in a sufficient man-
ner. The most important instructions and manuals that guide 
the operation of the nuclear power plant have also been ap-
proved by the regulatory authority.  

The plant supplier has prepared the Technical Specifications 
and the commissioning, operating, testing and maintenance 
instructions for the plant unit, among other things. Further-
more, the instructions in use at the OL1/OL2 plant units 
have also been updated in order to guide the activities at the 
OL3 plant unit.

The organisation units responsible for maintaining the in-
structions in the manuals and the procedures followed dur-
ing their maintenance have been defined. Each organisation 
unit that is responsible for instructions included in the plant 
instructions is also required to keep the instructions up to 
date. Even if there is no immediate need for change, the in-
structions are periodically reviewed according to the quality 
system. All the instructions that are important in terms of 
safety and instructions that directly affect the practical per-
formance of different operations are immediately updated 
when needs for change occur.

Each year, TVO’s Quality and Corporate Social Respon-
sibility functions perform several follow-up inspections 
that assess the company’s operation. The inspections are 
normally focused on a specific function, such as opera-
tions. The review also verifies that the instructions are 
sufficient and up to date. Furthermore, the documents are 
supervised by means of separate periodic reviews (covers 
the entire process from the authoring of the document to 
its storage).

The Technical Specifications define that the operation of the 
plant units OL1, OL2, OL3 and the KPA storage and VLJ fa-
cility must adhere to technical specifications that define the 
highest allowed limiting values, the conditions and limita-
tions to plant use resulting from the operability of structures, 
systems and components, the frequency and types of tests 
performed on structures, systems and components and the 
administrative procedures followed during the operation of 

the plant. The control room carries out the actions according 
to approved instructions.

Instructions that are intended to guide the performance have 
been prepared for normal operation as well as disturbances, 
accidents and emergencies; more instructions are prepared 
when necessary. The head of the Operations section, the on-
call officer or the manager of the Operations unit will be 
contacted if necessary. A separate Severe Accident Manage-
ment Guide has been prepared for the emergency response 
organisation in preparation for severe accidents. It is not a 
part of the operations manual proper.

• The plant unit will employ an electronic operations 
manual that shows the instructions in XML format on 
the operator’s display terminals. Online process values 
have been directly embedded in the electronic instruc-
tions, which allows the operator to easily gather the sta-
tus of the plant process and there is no need to switch to 
a process display in order to verify a specific value. The 
instructions have direct links to related instructions. 
Traditional printed instructions are also available in the 
OL3 control room for use as back-ups.

Most of the instructions required for operation have been 
compiled in the operations manual. Operating orders and 
operational bulletins are also used to regulate operation. The 
plant supplier has delivered all of the operating instructions, 
disturbance instructions or emergency instructions required 
for the operation of the plant, or will deliver them in good 
time before fuel is loaded into the reactor. After commis-
sioning, they will be updated on a four-year cycle. All the 
instructions in the operations manual are updated electroni-
cally. Based on operating experience from OL1/OL2, the 
updates to the procedures are mainly due to modifications 
and improvement proposals from the operating personnel.

The plant instructions are sufficiently comprehensive and up 
to date for meeting the requirements for the flawless perfor-
mance of functions important for safe operation.

The review and approval process for plant instructions meets 
the requirements set for it and operates as intended.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

Written orders and appended instructions shall be issued for 
the service and repair of components.
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Operation and maintenance instructions, periodic test pro-
grammes and the preventive maintenance tasks required for 
drawing up preventive maintenance programmes are pro-
vided for the operation and maintenance of the plant unit. 
TVO uses this documentation to draft the preventive main-
tenance programme for the plant. 

The planning, control, implementation and reporting of 
work at the plant unit is performed by means of the plant 
supplier’s CMS work management system and TVO’s TTJ 
work management system. The plant supplier (CFS) uses 
CMS during the commissioning until the provisional takeo-
ver (PTO). TVO prepares for the commissioning of its own 
work management system (TTJ) during the test operation 
and commissions it once readiness for using the work man-
agement system exists, however at the latest after the PTO.

The work management systems (CMS and TTJ) are used to 
plan and control defect reports, commissioning tests and pe-
riodic tests, maintenance work and process isolations. They 
are used to ensure that the necessary process isolations and 
restorations are completed and that any matters required for 
occupational safety are attended to. Furthermore, the sys-
tems are used to divide the work into phases, provide the in-
structions and schedules for the work phases and to reserve 
the human and material resources.

The defect reports and any work requests that affect the op-
eration of the plant unit are approved by the shift supervi-
sor. Other work requests are approved by the organisation 
that fulfils them. The organisation responsible for fulfilling 
an approved work request sets up one or more work tasks. 
The organisation responsible for planning and implemen-
tation manages the work planning and defines the instruc-
tions and resources required for the work as well as the 
resources.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

3. For anticipated operational occurrences and accidents, 
instructions suitable for the identification and control of in-
cidents shall be available.

For anticipated operational occurrences and emergencies, in-
structions suitable for the identification and control of incidents 
are available. The instructions will be supplemented as neces-
sary during the lifecycle of the plant.

OL3’s plant unit specific instructions (normal start-up and shut-
down instructions, disturbance and emergency instructions) are 
flow diagrams where the tasks of the shift supervisor and the re-
actor and turbine operators are recorded. These flow diagrams 
contain references to more detailed procedures for starting a 
main coolant pump, for example. There are separate proce-
dures for the shift supervisor and the different operators.

The plant unit’s on-call officer has dedicated instructions for 
identifying the situation and monitoring the safety functions. 
The on-call officer has an appointed task during disturbances 
and emergencies at the plant. The shift supervisor is responsi-
ble for the tasks of the on-call officer before he/she arrives at 
the plant.

The emergency instructions are divided into event and symp-
tom based instructions. The emergency instructions are always 
switched to on the basis of the H alarm (Hazard alarm, usually 
8 pcs) issued by the plant computer. Emergency instructions 
consist of the following, separate instructions:

• Identification instructions for establishing whether the 
emergency is event or symptom based

• Follow-up instructions for safety functions (dedicated 
instructions for the early stages of an emergency, event-
based emergencies, symptom-based emergencies and se-
vere reactor accidents

• The actual emergency instructions for event and symptom 
based emergencies.

Background documentation that explains/justifies the strategy 
applied to specific instructions will be drawn up for the plant 
specific disturbance and emergency instructions. The update 
needs for disturbance procedures usually result from modifi-
cations, experience from simulator runs or international expe-
rience. 

The requirement in the Radiation and Nuclear Safety Authori-
ty’s regulation is met.

4. Operational measures concerning the nuclear power 
plant, as well as events having an impact on safety, shall be 
documented so that they can be analysed afterwards.

To prevent the reoccurrence of a disturbance, it is important to 
be aware of all immediate causes and root causes. Sufficient 
documentation concerning the disturbance is a prerequisite for 
the investigations performed in order to determine them. The 
control room is responsible for compiling the information both 
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during and outside office hours, and submits the compiled in-
formation to the head of the Operations section for the prepara-
tion of the report. The list of printouts to be collected is included 
in the shift’s operational disturbance report form. From the Op-
erations section, the shift’s operational disturbance report with 
the necessary supplementary documentation is submitted to the 
Reactor Safety section for analysis. The Reactor Safety section 
prepares an analysis of the operation of the safety systems and 
the behaviour of the process variables during the disturbance as 
soon as possible after the disturbance. The analysis is appended 
to the reports drawn up concerning the disturbance. These in-
clude special reports, scram reports and operational disturbance 
reports. 

The reports drawn up for a disturbance are defined in the pro-
cedure “Olkiluodon ydinvoimalaitoksen käytöstä laadittavat 
raportit” (Reports prepared concerning the operation of the 
Olkiluoto nuclear power plant). The reports that are drawn up 
for events according to the procedure are known as the scram 
report, operational disturbance report, event report and special 
report. A root cause analysis report may also be drawn up for 
the event in order to prevent the reoccurrence of events.

The Mechanical Maintenance office draws up a report for 
equipment failures leading to production limitations and 
planned shutdowns intended for repairing any defects. Any 
separate memorandums concerning disturbances are stored in 
the relevant offices.

The requirements of Section 20 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

5.2 21 § Taking operating experience and safety 
research into consideration in order to improve 
safety

1. Safety-significant operational events shall be investigated 
for the purpose of identifying the root causes as well as defi-
ning and implementing the corrective measures.  

TVO has created procedures for the drawing up of event-based 
operational event reports. TVO uses the following forms of re-
porting in event-based operational event reports: special report, 
event report, operational disturbance report, scram report and 
root cause analysis. 

The existing instructions are followed for drawing up the op-
erational event reports and for defining the corrective actions. 
If the root cause of the event cannot be unambiguously deter-

mined during the investigation or the event involves several 
different organisations, TVO’s instructions state that a separate 
root cause analysis must be drawn up that extends the investi-
gation in order to determine the root cause.

Tasks that are defined as corrective actions during the opera-
tional event reports are scheduled and the responsible organisa-
tions for the tasks are defined. The completion of the tasks is 
tracked in TVO’s systems. TVO has drawn up event reports for 
events that have taken place during the construction of OL3.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

2. In order to continuously improve safety, there shall be regu-
lar monitoring and assessment of operational experience feed-
back, the results of safety studies and technical developments at 
the plant in question and at other nuclear power plants.

Since the EPR is an evolution-type plant concept, its design 
has been able to utilise information that has been accumulated 
from the design and operating experience of earlier plants, in 
particular in France and Germany. The plant supplier has de-
scribed these activities in the appropriate topical report of the 
final safety analysis report for OL3. The participation of French 
and German power companies in the basic design of the EPR 
concept has boosted the utilisation of operating experience. 

However, the monitoring and utilisation of operating experi-
ence is not limited to the basic design stage of the plant option; 
instead, it is a part of the plant supplier’s continuous operation. 
The primary sources of operating experience are the coopera-
tion with the VGB (Vereinigung der Grosskraftwerkbetrieber) 
and FROG (Framatome Owners´ Group) groups, the event da-
tabase maintained by INPO (Institute of Nuclear Power Opera-
tions) and the event reports published by the IAEA. The FROG 
group, for example, has representation from a total of approxi-
mately 70 organisations operating pressurised water reactors. 
According to the plant supplier, any events that correspond to 
at least class INES 1 on the International Nuclear Event Scale 
are evaluated and the lessons learned are used in ensuring the 
safety of new plant units.

TVO has also been monitoring operating experience concern-
ing pressurised water reactors during the construction stage of 
the plant unit, that is, since early 2005. It has also been monitor-
ing nuclear power plant events that deal with electrical systems, 
for example, and are therefore mostly independent of the plant 
type and interesting in terms of OL3. The main sources for the 
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monitoring have been the event reports published by WANO, 
the IRS event reports published by the IAEA and nuclear pow-
er plant events discussed in the industry press.

Any significant events and events requiring additional informa-
tion have been collected, and the plant supplier has been asked 
to assess the significance of the events in terms of the safety of 
the plant unit. The collected events are mainly of a nature that 
have been considered to have a potential effect on the design 
decisions of the plant unit. However, the selection also includes 
events that have been considered necessary to observe when 
drawing up the operation or testing instructions or the Techni-
cal Specifications. One example of a modification made due to 
the processing of these events is a design change made during 
the construction of the plant unit that aims to reduce the risk of 
the loss of fuel pool water.

TVO is involved in the NordERF cooperation with Swedish 
nuclear power companies. NordERF processes operating ex-
perience from several different sources. The experience is pre-
screened on the basis of their relevance to the power plants 
included in the NordERF cooperation, and any significant op-
erating experience is subjected to a more detailed review and 
discussed during a joint meeting. The NordERF cooperation 
started in early 2014 and it has also involved pressurised water 
reactors since the beginning. 

TVO is a member of the VGB group that processes operating 
experience from the plants that form the basis of the EPR plant 
concept. The group has wide representation from the German 
Konvoi plants, among others, and it also discusses operating 
experience from EDF’s nuclear power plants that is presented 
by their representative. Furthermore, TVO has been maintain-
ing contact with the future operating organisation of the EPR 
plant being constructed in Flamanville, and the intention is to 
continue these activities. Going forward, OL3’s operating or-
ganisation will assess whether the operating experience activi-
ties need to be expanded from their current state.

TVO’s operating experience group assesses events from 
TVO’s own nuclear power plants and other power plants from 
the point of view of different branches of technology. In or-
der to enable possible further action, the operating experience 
group will inform the different branches of technology within 
TVO’s organisation about any events that it considers signifi-
cant in terms of OL3 in a suitable format and scope.

The research and development activities conducted in order 
to support the design decisions of the EPR plant concept have 

been described in the final safety analysis report for the plant 
unit. The design has been largely able to draw on experience 
from the design and operation of earlier French and German 
plants. New, specific experiments have mainly been required in 
order to verify the characteristics of the EPR design insofar as 
they differ from the equivalent characteristics of earlier power 
plants.

The internals of the EPR plant’s reactor differ significantly 
from the equivalent components in earlier plants. Among the 
differences are the use of a heavy reflector in the EPR and the 
differences in the structures of the control rods and their control 
equipment. For this reason, extensive heat and flow technology 
tests of the pressure vessel internals have been performed in 
order to ensure the functionality of the plant concept. The tests 
have partially been specific to OL3, since, for example, the in-
sertion of control rods during the guillotine break of a main 
coolant pipe has not been required for the basic EPR version, 
but it is considered necessary for ensuring the cooling proper-
ties of the fuel in the Finnish requirements that were in force at 
the time of the plant’s design. The performed tests have indi-
cated that the pressure vessel internals are compliant with the 
requirements.

The characteristics of the emergency cooling systems also dif-
fer from earlier plants. In order to improve the management 
of primary–secondary leaks, the head of the medium-pressure 
emergency cooling system pumps has been lowered. As a re-
sult, the functioning and efficiency of emergency cooling has 
required experimental confirmation, in particular in the case of 
medium-sized primary circuit leaks.

A substantial part of the experimental activities supporting the 
design of the EPR has been related to the verification of charac-
teristics related to severe reactor accident management. Above 
all, this is due to the fact that the EPR is the first nuclear power 
plant being constructed in Europe whose design has considered 
the possibility of severe reactor accidents from the beginning. 
The performed tests cover all the stages of a severe reactor 
accident, from the starting of core damage inside the reactor 
pressure vessel to the moment when the molten core material 
has spread into the spread area on the bottom floor of the con-
tainment. The management of hydrogen inside the containment 
has also been studied experimentally. The tests performed have 
confirmed the functionality of the severe reactor accident man-
agement concept.

A part of the tests described above have been performed in 
parallel with the construction of the of the plant unit. This is 
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especially true for the OL3 specific tests. TVO’s safety group 
has been regularly following up on the progress and results of 
this testing during its meetings.

Experiments have also been performed within the framework 
of the Finnish Research Programme on Nuclear Power Plant 
Safety, SAFIR, which have been beneficial during the evalua-
tion of the design decisions of the OL3 plant unit, even though 
the intention has not been to make the tests specific to OL3. 
Experiments concerning the behaviour of structures during an 
aircraft crash are examples of this.

Operating experience and experimental research have been uti-
lised in the design of the plant unit in a manner that meets the 
requirements in the Radiation and Nuclear Safety Authority’s 
regulation.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

3. Opportunities to technically and organisationally improve 
safety resulting from operational experience feedback, sa-
fety studies and technical developments shall be evaluated 
and implemented to the extent justified on the basis of the 
principles laid down in Section 7 a of the Nuclear Energy 
Act.

TVO has instructions concerning operating experience ac-
tivities that are used for evaluating operating experience 
and implementing the necessary changes at TVO’s nuclear 
facilities. 

The Finnish Research Programme on Nuclear Power Plant 
Safety is a central forum for performing research and im-
proving competence. The SAFIR 2010–2018 programmes 
have created competence and models that are also suited for 
the technology and operation of an EPR type reactor. TVO’s 
experts have been involved in all of the groups that guide the 
programme, actively providing information concerning the 
research needs and the questions related to the operation of 
the plant. Most of the research is still ongoing and it will be 
updated during the planning of the programmes. The goal 
of the programme is to ensure the competence and prepar-
edness available to the authorities; therefore, plant-specific 
questions always require plant-specific research.

As regards I&C, the research programmes have studied the 
means by which I&C work will be implemented at OL3, and 
they have provided information related to the licensing of 

OL3 and the qualification of the control room. The research 
related to requirements management has also been available 
for the needs of OL3.

In terms of fuel research, the parameter analysis of the ar-
eas of effect and the development of the calculation system 
will be useful in practice. New information has also been 
received for the activity inventory of the EPR fuel assembly 
and the residual heat analyses. 

Research in material technology and lifetime management 
has mainly been focused on modern nickel-based materials, 
dynamic yield ageing in stainless steels and the characterisa-
tion of fracture mechanisms in dissimilar ferrite and auste-
nitic metal joints. 

As regards structures, MMI, Scanscot and Pöyry have per-
formed “benchmark” analyses for buildings and structural 
parts, which have been used as basis for commenting on the 
analyses and approval criteria drawn up by the plant suppli-
er’s designer. The durability of the structures and the relaying 
of vibration into the equipment and components have been 
studied in relation to aircraft crash and earthquake loads. 

The aircraft crash research and load analysis performed 
within the framework of the SAFIR programme have been 
closely related to the OL3 containment, which makes them 
very usable for the purposes of this project. Furthermore, 
some of the methods produced in connection with the PSA 
studies have already been taken into use. Following the de-
velopment of the methods is important.

The structural durability of the containment, containment 
liner and other structural parts has been analysed by means 
of linear and non-linear strength models. The mock-up tests 
performed before the implementation of the structures are 
also a part of the power plant specific research. They have 
been used to ensure that work is successful during concrete 
casting and the different work phases.

The plant supplier has performed extensive studies when de-
termining the acceptability criteria for the containment liner 
plate, for example. The Nugenia Accept project that took 
place between 2012–2014 carried out experimental research 
concerning the durability of the liner plate. In addition to the 
plant supplier’s own analyses, Energiforsk’s research pro-
gramme has analysed the preservability of the force of the 
reinforcement steels in OL3’s containment.
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As a separate technology project, TVO has launched a pro-
ject related to estimating the ageing of a new type of dissim-
ilar metal joint in cooperation with research organisations 
and Swedish power plants. The project studies a model joint 
for OL3’s main steam line by experimental methods. The re-
sults will be utilised in lifecycle management. If necessary, 
similar research projects will be started by using experience 
from the other EPR operators and international research pro-
grammes.

TVO has put substantial effort into the future research in-
frastructure and its development during the construction of 
the OL3 plant unit, and this is expected to continue after 
operation has started. After the experimental reactor project 
JHR MTR in France is started around 2020, it will enable 
fuel and materials testing to be performed in a versatile re-
actor environment far into the future. The new hot chamber 
facilities in the VTT Technical Research Centre of Finland’s 
nuclear safety house will be taken into use in 2018, and they 
are expected to offer opportunities for researching activated 
structural materials – including reactor internal materials 
which have been impossible to study in Finland thus far. 
The Lappeenranta University of Technology has been de-
veloping preparedness for thermodynamic experiments. The 
cooperation has enabled the verification of flow models and 
accident models and the development of multi-phase flow 
models. Experimental work has also helped to establish 
good connections with international research projects.

The requirements of Section 21 of the Radiation and Nu-
clear Safety Authority’s regulation are met.

5.3 Section 22 Operational Limits and Condi-
tions

1. The Operational Limits and Conditions of a nuclear 
power plant shall include the technical and administra-
tive requirements for ensuring the plant’s operation 
in compliance with design bases and safety analyses. 
Furthermore, the requirements for ensuring the operabi-
lity of systems, structures and components important to 
safety, as well as the limitations to be observed when the 
equipment is inoperable, shall be given in the Operational 
Limits and Conditions. 

The Technical Specifications (TTKE) for the plant unit consist of 
a requirement and justification part. The layout of the document 
is based on NUREG-1431: Standard Technical Specification.

The document sets forth technical requirements for all of the 
structures, systems, equipment, process variables 
and instrumentation presented in the final safety 
analysis report of the plant that meet at least one 
of the following five (5) criteria:

Criterion 1: Instrumentation that is used to detect a substantial 
reduction of the primary circuit pressure boundary 
and to indicate it within the control room.

Criterion 2: A process variable, plant characteristic or oper-
ational limit that is the initial assumption for an 
analysis of a postulated accident or anticipated op-
erational occurrence and that leads to the damage 
of a fission product release barrier or jeopardises 
its integrity. 

Criterion 3: A structure, system or component that is a part of 
the primary success scenario and whose operation 
or start-up is a part of the preparation for a pos-
tulated accident or anticipated operational occur-
rence, and which leads to the damage of a fission 
product release barrier or jeopardises its integrity. 
For OL3, this criterion has been expanded to ap-
ply to design extension conditions (DEC).

Criterion 4: A structure, system or component that has been 
demonstrated to be significant in terms of the 
health and safety of the population through op-
erating experience or a risk-informed analysis 
(PRA).

Additional criterion: Requirements that the Radiation and Nu-
clear Safety Authority (STUK) has demanded. 
Examples of these are the Technical Specifica-
tions requirements concerning release limits and 
heavy lifting.

The scope of the administrative requirements is based on 
TVO’s practices that have been followed for decades at the 
OL1 and OL2 plant units. The differences between the plant 
types have been taken into account in the set requirements. 

The justification part of the document describes the background 
of the technical and administrative requirements, presents the 
connection between the set requirements and the applicable 
safety analyses, and justifies the operational limitation times 
for the defined failures and the performance intervals for the 
required monitoring activities.
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The verification of performance for structures, devices and 
components that are important for safety is based on meeting 
the monitoring requirements defined in the Technical Specifi-
cations. The monitoring requirements have been defined in a 
manner that allows for unambiguously determining whether 
the Technical Specifications requirement targeted by the moni-
toring is met. If it is discovered that the requirement is not met, 
the process moves to a failure scenario: this can be defined as 
“one subsystem unavailable” or “process variable exceeding 
the limit”, for example. Any existing unavailability must be 
restored to a compliant status within the operational limitation 
time defined in the failure scenario. If the restoration is unsuc-
cessful, the plant unit must be operated to the safe state defined 
by the failure scenario.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

2. The plant shall be operated in compliance with the Ope-
rational Limits and Conditions, and compliance with them 
shall be monitored and any deviations reported.

The shift supervisor is directly responsible for ensuring compli-
ance with the Technical Specification. The operational moni-
toring of the nuclear power plant is the responsibility of the 
Nuclear Safety Supervision team within the Nuclear Safety 
competence centre. If it is discovered that the operation of 
the plant deviates from the Technical Specifications, a report 
concerning the matter must be drawn up according to TVO’s 
procedures and the YVL Guides and submitted to the Radia-
tion and Nuclear Safety Authority for approval. The reporting 
is managed by the Nuclear Safety Supervision team. 

The requirements of Section 22 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

5.4 Section 23 Condition monitoring and main-
tenance to ensure the safety of the facility

1. Systems, structures and components important to the safety 
of a nuclear power plant shall be operable in accordance with 
the requirements on which their design is based. 

2. Operability and the effects of the operating environment 
shall be monitored by means of inspections, tests, measure-
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ments and analyses. Operability shall be checked in advan-
ce by regular maintenance, and provisions shall be made for 
maintenance and repairs in the event of any deterioration in 
operability. Condition monitoring and maintenance shall be 
planned, supervised and implemented so that the integrity and 
operability of systems, structures and components are reliably 
preserved throughout their service life.

A maintenance concept related to the planning of the mainte-
nance programme has been drawn up in cooperation with the 
plant supplier, and the documentation presented in Figure 1 has 
been used as the initial data. 

The input data and documents for the concept are the preven-
tive maintenance tasks recommended by the equipment manu-
facturer, the maintenance instructions for the equipment and 
the results from the RCM (Reliability Centred Maintenance) 
analysis. The interaction with administrative and technical is-
sues, such as the requirements in terms of condition monitor-
ing, outage planning and Technical Specifications is also ob-
served; these are not directly used as input data, but they are 
mainly used in the scheduling, optimisation and planning of 
the maintenance tasks. The output data and documents form 
the preventive maintenance plan that includes an outline of the 
preventive maintenance tasks and intervals and the equipment 
maintenance instructions, on the basis of which TVO will draw 
up the final preventive maintenance programmes into the exist-
ing maintenance information systems.

The most important initial data used in maintenance planning 
are presented in more detail below.

Maintenance classification
At the Olkiluoto 3 plant unit, the maintenance planning for 
equipment is based on dividing the equipment locations into 
four maintenance groups, similarly to Olkiluoto 1 and Olki-
luoto 2. The maintenance class is selected on the basis of the 
effects of equipment failure on the safety and availability of 
the system and the entire plant. The classification takes into ac-
count the significance of the equipment in terms of operational 
reliability and safety. The maintenance class affects the spare 
parts arrangements for the equipment location and the selection 
of preventive maintenance and condition monitoring tasks. The 
division of the maintenance classes is roughly as follows:
 

Class 1: the equipment is maintained in working order 
at all times
Class 2: limited unavailability is allowed for the equip-
ment

Class 3: financially justified preventive maintenance is 
allowed
Class 4: no planned preventive maintenance.

Using the RCM method in maintenance planning
The RCM method is used in the maintenance planning of 
equipment that is important in terms of the safety and avail-
ability of the plant unit; it is used to define/verify the main-
tenance classes, maintenance procedures and the intervals for 
the maintenance tasks. The starting points for the RCM method 
are the Technical Specifications, the probabilistic risk analysis 
(PRA), the operational reliability analyses (PAA) and expert 
assessments.

Testing manual
The in-service tests and inspections are compiled in a nuclear 
and conventional testing manual according to the procedures 
created in cooperation with the plant supplier. The plant sup-
plier will submit the in-service testing and inspection tasks to 
TVO separately.

Condition monitoring
At the Olkiluoto 3 plant unit, condition monitoring is divided 
into continuous and periodic parts. The most important equip-
ment at the plant unit will have fixed condition monitoring sys-
tems that will contribute to the preparation of the maintenance 
programme. In addition to the condition monitoring systems, 
Maintenance and Operations will also be performing periodic 
monitoring and measurement rounds according to task lists.

The plant unit will have the following types of fixed condition 
monitoring systems, for example:

• condition monitoring system for rotating equipment
• condition monitoring system for valves
• condition monitoring system for the primary circuit
• vibration monitoring system for the main steam line and 

main feedwater line
• temperature transient monitoring system for the primary 

pipes 
• leak monitoring system for the main steam lines
• leak monitoring system for the main steam lines inside the 

containment
• containment leak rate measurement system
• foreign material monitoring system for the primary circuit
• containment monitoring system

A diploma thesis has also been written on the condition moni-
toring systems of the Nuclear Island that explain how the in-
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formation available from condition monitoring can be used for 
maintenance control.

The condition monitoring for the turbine side main components 
and the process systems is performed by using the information 
generated by the system instrumentation. It is utilised either di-
rectly for the control, monitoring and protection of components 
and systems or indirectly for the control, monitoring and analy-
sis of components and systems by means of discrete monitor-
ing systems.

Condition monitoring related to the following functions, for 
example, is being planned for the Turbine Island:

• monitoring system for thermal tension in the critical tur-
bine parts

• surveillance system for the final blades in the low pressure 
turbines, Bessi

• surveillance and analysis system for the vibration in the 
turbine and generator shafts and bearing supports, and a 
tracking system for their operating parameters

• tracking system for the operating parameters of the Turbine 
Island’s main components, monitoring system for the heat 
balance tracking, surveillance system for the electric motors 
of the main pumps and a failure data collection system.

 
In addition to the fixed condition monitoring systems, periodic 
condition monitoring will take place at OL3; this includes the 
measurements and inspections performed during the opera-
tion of the equipment. These include vibration measurements, 
process monitoring and visual inspections, for example. These 
tasks are compiled into plant round lists that contain several 
simultaneously performed tasks and their correct order of per-
formance. The plant round lists are planned together with the 
maintenance planning.

Spare parts planning
The planning of the spare parts inventory for the plant unit has 
been roughly divided into three categories as follows:

• Large spare parts with long delivery times (critical spares)
• Spare parts defined in the purchasing contract (SS App.2 

att.1 and 2)
• Spare parts defined during the preparation of the mainte-

nance programme.

Large spare parts with long delivery times have been purchased 
as part of the plant unit’s delivery contract. The spare parts lists 
defined in the purchasing contract mainly cover the spare parts 
needs for the warranty period. As regards preventive mainte-
nance, the spare parts inventory needs will be specified during 

the creation of the preventive maintenance programme, when 
the additional spare parts purchasing requirements and reserve 
amounts will also be defined. OL3 will employ the same spare 
parts policy as OL1 and OL2.

Maintenance instructions
The plant supplier will deliver the preventive maintenance in-
structions for the equipment to TVO. The drawing up of the in-
structions will follow the project procedure DP12.3 prepared in 
cooperation between TVO and the plant supplier. It describes 
the information required for the maintenance instruction. The 
procedure DP12.3 is used for creating the maintenance instruc-
tions for important equipment that has been manufactured spe-
cifically for OL3. The maintenance instructions for standard 
equipment are based on general standards.

The administrative procedures in the Maintenance Manual for 
OL1 and OL2 will be updated to cover the needs of OL3, as 
well. The administrative procedures will be updated before the 
operating licence stage.

Planning and maintenance of the preventive maintenance 
programme
TVO will inspect the tasks (preventive maintenance, in-service 
testing and inspections) received from the plant supplier and 
create maintenance programmes by combining and scheduling 
the tasks, planning the necessary resources and ensuring the 
availability of spare parts. An action plan has been drawn up 
for the necessary actions. 

Similarly to Olkiluoto 1 and Olkiluoto 2, the process equip-
ment for the Olkiluoto 3 plant unit will be divided into equip-
ment responsibility areas. Each equipment responsibility area 
will be appointed an equipment owner who will be responsi-
ble for the maintenance planning in his/her area in the future. 
Maintenance planning includes, among other things, the plan-
ning of the preventive maintenance and condition monitoring 
programmes and spare parts planning for the equipment re-
sponsibility area, establishing the need for modifications and 
improvements and maintaining and developing the prepared-
ness for repairing faults.

Maintenance work control
The activities related to commissioning are managed with the 
plant suppliers CMS (Commissioning Maintenance Support) 
system. When the commercial operation of the plant begins, 
OL3’s maintenance activities will be controlled and managed 
using TVO's administrative data systems, similarly to OL1 and 
OL2.  
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The requirements of Section 23 of the Radiation and Nuclear 
Safety Authority’s regulation are met.

5.5 Section 24 Radiation monitoring and control 
of releases of radioactive materials

1. The radiation levels of nuclear power plant rooms and the 
activity concentrations of indoor air and the gases and li-
quids in the systems shall be measured, releases of radioac-
tive materials from the plant monitored, and concentrations 
in the environment controlled.

The radiation levels and releases of radioactive substances are 
monitored and limited at the plant unit. These tasks are imple-
mented by the waste treatment, ventilation and radiation meas-
urement systems, among others. The actual radiation meters at 
the OL3 plant unit are connected to the JYK (room radiation 
measurement) system.

The tasks of the radiation measurement system are related to 
the monitoring of ionising radiation, such as the surveillance of 
radioactivity concentrations, dose rate measurements and sur-
veillance of the passage of radioactivity. The system also man-
ages radiation monitoring after an accident. In order to perform 
these tasks, the system implements the following functions:

•  Process activity monitoring
• Monitoring of direct radiation and airborne radioactivity
• Measurement of radioactive releases
• Radiation measurements during accident situations
• Personnel monitoring
• Contamination measurement
• Activity definitions for waste packaging
•  Environmental radiation monitoring

The plant unit’s systems are used to comprehensively moni-
tor the radiation levels in the rooms, the activity concentrations 
of the indoor air and the gases and liquids inside the system 
and the releases of radioactive substances from the plant unit. 
The common weather mast for plant units OL1, OL2 and OL3, 
the environmental radiation measurement system and TVO’s 
environmental monitoring system are also used to supervise 
the environmental emissions and activity concentrations in the 
environment.

Measurements of dose rate caused by external radiation, sur-
face contamination measurements, air activity concentration 
measurements and worker radiation dose and internal radio-
activity measurements (whole body counting) are performed 
each year as separate measurements.

The purpose of radiation measurements of the systems is to 
monitor the transport of radioactive materials in the liquid and 
gas process systems inside the plant. The measurements of 
radioactive effluents are aimed to monitor liquid and gaseous 
release of radioactive materials from the plant.

The requirements of Section 24 of the Radiation and Nuclear 
Safety Authority’s regulation are met.
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6 Organisation and personnel

Section 25 Management, organisation and per-
sonnel: ensuring safety

1. When designing, constructing, operating and decommissi-
oning a nuclear power plant, a good safety culture shall be 
maintained. Nuclear safety and radiation safety shall be made 
priorities in all activities. The decisions and activities of the 
management of all organisations participating in the above-
mentioned activities shall reflect its commitment to safety-
promoting operating methods and solutions. Personnel shall 
be encouraged to work responsibly and to identify, report and 
eliminate factors that compromise safety. Personnel shall be 
given the opportunity to contribute to the continuous enhan-
cement of safety.

TVO’s operational results on the OL1 and OL2 plant units have 
been excellent even by international standards. A good safety 
culture is one of the prerequisites for reliable operation. TVO 
has been transferring practices created through the operation of 
OL1 and OL2, such as matters related to quality management, 
to OL3 already during its construction and preparation for pro-
duction. Safety culture follow-up procedures have been devel-
oped and implemented at the OL3 construction site. TVO de-
fines safety culture according to IAEA’s INSAG 4 document: 

“Safety culture is that assembly of characteristics and attitudes 
in organizations and individuals which establishes that, as an 
overriding priority, nuclear plant safety issues receive the atten-
tion warranted by their significance.”

Safety culture is involved in all of TVO’s operations, docu-
ments and working methods. The commitment of TVO and 
TVO’s employees to a high level of safety culture has been 
recorded in chapter 4 of the procedure “Teollisuuden Voima 
Oyj:n toimintajärjestelmä” (Teollisuuden Voima Oyj’s activity 
management system). Adherence to the safety culture is em-
phasised during TVO’s induction training events and in TVO’s 
Code of Conduct. Internal and external communication empha-
sises the importance of a high level of safety culture.

One of the prerequisites for a good safety culture is the good 
financial standing of the company and the management’s clear 
vision of the future of its activities. TVO aims to operate the 
plant units for a minimum of 60 years. This can be achieved 
by maintaining the plant units in like new condition. As re-
gards personnel, future needs are constantly being anticipated 
in terms of both quantity and quality (such as competence re-
quirements).

The status of the safety culture must be monitored and the cul-
ture must be continuously developed. Processes shall be in place 
for this purpose. TVO uses the IAEA’s model for assessing the 
safety culture. TVO has performed safety culture self-assess-
ments for the OL1 and OL2 units in 2004, 2007, 2010 and 2013 
and for the OL3 project organisation in 2008. Experts from the 
IAEA trained and consulted TVO during the self-assessment 
of 2004. Their opinion was that the self-assessment of TVO’s 
safety culture had been performed adequately and, therefore, 
the findings were valid. TVO performed the self-assessment of 
2007 in the same manner. The safety culture self-assessment 
has been combined to an assessment of the functionality and 
coverage of the management system, and the following assess-
ment will be performed during 2016. The questionnaires for the 
self-assessment in 2010 and 2013 included TVO’s personnel 
participating in the OL3 project and TVO’s long-term consult-
ants. TVO’s expertise in safety culture assessments has been 
purchased as a consultation service for other nuclear power 
plants and TVO is actively participating in development ac-
tivities related to safety culture in international organisations 
and national research programmes. TVO also has access to 
expertise in making separate, extensive safety culture studies. 
Furthermore, TVO has standardised procedures in place for de-
termining the effects of human and organisational factors on 
events; this includes safety culture. 

In 2009, TVO established a safety culture group to provide rec-
ommendations and advice. It processes the information con-
cerning safety culture received by different means and uses it to 
form an overall picture of the state of the safety culture and to 
forward matters for further processing at TVO when necessary. 
The group assesses TVO’s activities during the operation of the 
nuclear facilities and the different stages of the OL3 project.

Separate instructions have been drawn up concerning the safety 
culture assessment procedure at the OL3 construction site. This 
procedure is used as the basis for the publication of a bi-annual 
report concerning the state of the safety culture at the OL3 con-
struction site.

According to the results of the self-assessments, safety culture 
at TVO is at level 2 on the IAEA’s three-tier scale; at this level, 
a good safety culture promotes the achievement of safe and re-
liable operation and good production results.

TVO regularly performs benchmarking and studies related 
to the state of the working community. These include worker 
satisfaction studies which are performed by an external expert 
approximately once every three years; the latest was completed 
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in the autumn of 2015. The organisation units also perform dif-
ferent analyses as required. The actions for improvement are 
determined on the basis of these studies. The latest analysis of 
this type was completed in early 2015.

TVO has two focus areas in the development of its safety 
culture: a learning organisation and zero tolerance. The latter 
means that no deviations from safety-related regulations or re-
quirements will be allowed. A learning organisation is the third 
and most advanced level in the IAEA’s safety culture classifica-
tion. A learning organisation means the same as the continuous 
improvement which is recorded in TVO’s values and general 
principles for operation. As part of activity planning goals for 
2016, TVO has drawn up a safety culture programme for reach-
ing level 3 on the IAEA’s three-tier scale. 

TVO uses several reporting methods. Low-level events are re-
ported anonymously as safety observations in the Kelpo appli-
cation, to which everyone working at Olkiluoto has access, or 
by means of a safety observation card. The same application is 
also used to record any deviations observed in the activities and 
to monitor the realisation of repairs and corrective actions. In 
addition to the Kelpo system, the deficiencies discovered and 
observations made during the construction of OL3 are also re-
corded in a dedicated information system created for the OL3 
project.

An event report is drawn up for events that are significant in 
terms of safety or the development of activities. The correc-
tive actions proposed on its basis are nearly always focused on 
conduct. In addition, operational disturbances are reported in 
accordance with authority requirements and the required sum-
mary reports are compiled at regular intervals. 

In 2011, TVO started CAP (Corrective Actions Programme) 
activities that aim to assess the quality of TVO’s operations and 
produce suggestions for improvement. CAP activities consist 
of analysing the information collected by different means and 
looking for common factors that are used to draw up recom-
mendations for the organisation when necessary.

In addition to reporting, TVO has various channels through 
which anyone can bring up areas for improvement. These in-
clude initiative programmes and drawing up improvement pro-
posals. 

The requirements of the Radiation and Nuclear Safety Author-
ity’s regulation are met.

2. The organisations participating in the design, constructi-
on, operation and decommissioning of a nuclear power plant 
shall have a management system in place to ensure the mana-
gement of nuclear and radiation safety and quality. 

TVO’s management system is described in the activity man-
agement system approved by the President and CEO. The 
procedure “Teollisuuden Voima Oyj:n toimintajärjestelmä” 
(Teollisuuden Voima Oyj’s activity management system) 
constitutes a quality management programme that sets re-
quirements for TVO’s activities in the manner required by 
Section 36 of the Nuclear Energy Decree. The procedure 
was last updated in June 2015.

The quality management system for the construction of ad-
ditional production capacity is presented in the Olkiluoto 
3 project’s quality manual that is a part of TVO’s activity 
management system and approved by the Radiation and 
Nuclear Safety Authority. The quality manual presents the 
quality management practices for the OL3 project up to the 
moment when OL3 transfers to commercial operation. Af-
ter this point, the quality management practices are solely 
described in the procedure “Teollisuuden Voima Oyj:n toi-
mintajärjestelmä” (Teollisuuden Voima Oyj’s activity man-
agement system) within TVO’s activity manual; this proce-
dure covers the entire activity management system at TVO. 
The quality manual for the OL3 project has been replaced 
by the quality plan for the OL3 project and it will replace 
the current quality manual once it has received approval 
from STUK. The quality plan was submitted to STUK for 
approval on 22 December 2015. 

It is the understanding of TVO that the transfer of the plant 
unit to the operation stage will not require substantial chang-
es in the general part of the activity management system. 
The practices that are currently in use will also apply to a 
situation where OL1, OL2 and OL3 are in operation.

As regards the instructions included in the activity manage-
ment system, the plant unit and plant type specific operation 
and maintenance instructions will be separately drawn up 
for the needs of the OL3 plant unit; the existing manuals will 
be updated as regards the other functions.

The quality management system for the procurement of 
nuclear fuel is presented in the quality manual for nuclear 
fuel procurement that is a part of the activity management 
system and approved by the Radiation and Nuclear Safety 
Authority. In addition to safety and quality management, the 
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activity management system covers the management of en-
vironmental matters and occupational health and safety.

The documents that were considered during the drawing up 
of the activity management system include the YVL Guides 
from the Radiation and Nuclear Safety Authority, the stand-
ards ISO 9000, ISO 9001, ISO 14001, OHSAS 18001 and 
the document IAEA Safety Requirements No. GS-R-3, The 
Management System for Facilities and Activities, where ap-
plicable.

The procedure “Teollisuuden Voima Oyj:n toimintajärjest-
elmä” (Teollisuuden Voima Oyj’s activity management sys-
tem) includes the following:

• TVO’s mission and values
• General principles for operation
• Quality assurance principles for operational processes
•  General descriptions of the operational processes and their 

controls and resources.

The procedure “Teollisuuden Voima Oyj:n toimintajärjest-
elmä” (Teollisuuden Voima Oyj’s activity management sys-
tem) is included in the activity manual that also includes the 
operative instructions required for quality management and the 
company-level policies. The organisation and management re-
lationships of the Olkiluoto nuclear power plant are presented 
in the administrative rules and the organisation manual. The 
administrative rules are submitted to STUK for approval and 
the organisation manual is submitted for information.

The requirement in the Radiation and Nuclear Safety Authori-
ty’s regulation is met.

The objective of the management system is to ensure that 
nuclear safety is prioritised without exception, and that qua-
lity management requirements are commensurate with the 
significance to safety of the activity. The management system 
shall be systematically assessed and further developed.

TVO’s instructions ensure the safety of production. TVO 
and its personnel are committed to a high level of safety cul-
ture which is that assembly of characteristics and attitudes 
in organisations and individuals which establishes that, as 
an overriding priority, nuclear plant safety issues receive the 
attention warranted by their significance.

The procedure “Teollisuuden Voima Oyj:n toimintajärjest-
elmä” (Teollisuuden Voima Oyj’s activity management sys-

tem) describes the basic principles of operation, including 
the principles for ensuring nuclear safety. The procedure 
states that, in case of conflict between safety and financial 
aspects, safety will always take priority.
  
The procedure also presents the quality assurance principles 
for the most important functions; they specify the opera-
tional principles and requirements that are required for the 
implementation of functional processes that affect nuclear 
safety or operational reliability. The quality assurance prin-
ciples complement the general principles for operation.

Requirements have been set for the products and functions 
according to their safety significance, while taking into ac-
count the requirements set forth in the field of technology 
specific requirements in the YVL Guides and STUK’s de-
cisions.

The structure, tasks, responsibilities of TVO’s organisation 
and the related authorisations are presented in detail in the 
organisation manual. Any tasks, responsibilities and au-
thorisations that are significant in terms of nuclear safety or 
radiation safety are presented in the administrative rules of 
the Olkiluoto nuclear power plant.
 
The coverage assessment of TVO’s activity management 
system has utilised the following documents: Safety Re-
ports Series No. 22, Quality standards: Comparison be-
tween IAEA 50-C/SG-Q and ISO 9001:2000, IAEA, 2002, 
and Management Systems Standards: Comparison between 
IAEA GS-R-3 and ISO 9001:2000, IAEA, Draft 5/2008.

TVO’s activities are regularly assessed from various view-
points and by many different parties. The assessments are 
focused on the activity management system or a part thereof 
either directly or indirectly.

The assessment methods used include the following, for ex-
ample: 

• Internal audits performed by TVO
• Self-assessments performed by the organisations
• Third-party assessments of TVO’s management system 

that are based on international standards and performed 
by third parties

• Management system assessment performed by TVO
• Management reviews
• Evaluation of operating experience from TVO’s plant and 

other plants
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• CAP activities
• WANO Peer Reviews, follow-ups and Technical Support 

Missions (TSMs)
• TVO’s work satisfaction surveys and other psychological 

analyses within the organisation 
• Inspections and reviews performed by STUK.

Separate analyses have been and will be performed as neces-
sary based on observed functional deviations, for example. 
The latest analysis of this type was completed in early 2015.

The basic principles for the verification of activities are 
described in the procedure “Teollisuuden Voima Oyj:n toi-
mintajärjestelmä” (Teollisuuden Voima Oyj’s activity man-
agement system). Quality Management (SQ) is responsible 
for verifying the compliance of operations by means of au-
dits. TVO’s Quality Manager has the authority required for 
the planning and implementation of quality management. 

The results of the performed assessments are discussed to 
the necessary extent by TVO’s administrative bodies, in 
TVO’s Management Group meetings, in the Safety Group 
meetings if necessary, in plant meetings, in the meetings 
of the organisation units and in a compiled manner during 
management reviews where the aim is to focus and prioritise 
the actions to be taken on a company level.

Internal audits
Internal audits are performed by Quality Management (SQ) 
in accordance with the methods described in the procedure 
“TVO:n toiminnan todentaminen” (Verification of TVO’s ac-
tivities). Internal audits are carried out each year according to a 
compiled programme. The internal audits that are targeted to-
wards quality management during the construction phase of the 
plant unit are also performed by Quality Management (SQ) in 
accordance with the methods described in the procedure “Au-
ditointi OL3-projektissa” (Audits for the OL3 project).

Self-assessment for organisations
A self-assessment of operations is performed every second year 
in accordance with the focus areas and criteria defined for the 
assessment in question.

Third-party assessments
Based on third-party assessments, TVO has been granted the 
following management system certificates for meeting the re-
quirements set for the system:

• Operation and construction stage: quality management, 
ISO 9001:2008 (DNV Certification Oy)

• Ecological management, ISO 14001:2004 (DNV Certifi-
cation Oy),

•  Ecological management, EMAS 721/2001 (SYKE) 
•  Operation and construction stage: management of op-

erational health and safety, OHSAS 18001:2007 (DNV 
Certification Oy)

•  Assessment of TVO’s pressure vessel manufacturing, 
ISO 9001:2008 and 

• ISO 3834-2:2005 (SFS Inspecta Oy)
•  Assessment of TVO’s accredited inspection body, 
• SFS – EN ISO/IEC 17020:2004 (FINAS).

Management review
Management reviews are performed twice per year. Accord-
ing to the procedure, the management reviews discuss matters 
related to quality management, management of ecological mat-
ters and occupational health and safety management in accord-
ance with international standards, as well as matters related to 
nuclear safety. The management reviews discuss the state and 
applicability of the management system in a documented man-
ner. The most important matters in terms of nuclear safety and 
radiation safety are also discussed by the Safety Group.

If necessary, the management reviews present company-level 
corrective actions, proposals for the planning of strategic op-
erations and suggested focus area goals for the company. These 
focus area goals related to the management system have in-
cluded, for example, improvements in the processing of devia-
tions, improving the efficiency of supplier reviews, more effec-
tive functional processes and improving their benchmarking.

The procedure for management reviews within the OL3 project 
is described in the OL3 project’s quality manual.

The requirements of the Radiation and Nuclear Safety Author-
ity’s regulation are met.

3. The management system shall cover the organisation’s all 
functions that influence nuclear and radiation safety at the 
nuclear power plant. 

TVO’s activity management system covers the production 
activities at Olkiluoto nuclear power plant, maintaining and 
developing the production capacity, construction of additional 
production capacity and the functions required for their con-
trol and resourcing. Furthermore, TVO’s activity management 
system covers the construction and commissioning stage of the 
OL3 plant unit.
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The requirement in the Radiation and Nuclear Safety Authori-
ty’s regulation is met.

For each function, requirements significant in safety terms 
shall be identified, and the planned measures described in 
order to ensure compliance with requirements. The procedu-
res of the organisation shall be systematic and instructed.

The procedure “Teollisuuden Voima Oyj:n toimintajärjest-
elmä” (Teollisuuden Voima Oyj’s activity management sys-
tem) describes the basic principles of operation. This chap-
ter defines the documents, methods and functions that are 
used to ensure nuclear safety in particular. The documents 
mentioned herein both guide and specifically define the re-
quirements, methods and functions that have been drawn up 
in order to ensure nuclear safety. 

These documents include the classification document, the 
Technical Specifications (TTKE) and the probabilistic risk 
assessment (PRA). The procedure presents the quality as-

surance principles for the most important functions; they 
specify the operational principles and requirements that 
are required for the implementation of functional processes 
that affect nuclear safety or operational reliability, as well 
as written general descriptions of the functional processes. 
The quality assurance principles complement the presented 
general principles for operation. The functions are described 
in detail in the different manuals and separate procedures. 
The database for procedures currently includes 2,667 pro-
cedures.

The requirements of the Radiation and Nuclear Safety Au-
thority’s regulation are met.

4. Systematic procedures shall be in place to identify and 
correct any deviations significant in terms of nuclear and 
radiation safety. If changes have to be made to appro-
ved plans during construction or operation, they shall be 
implemented systematically and in a controlled manner.

Figure 2. TVO’s basic organisation.
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The procedure “Teollisuuden Voima Oyj:n toimintajärjest-
elmä” (Teollisuuden Voima Oyj’s activity management sys-
tem) describes the principles for processing deviations and 
implementing corrective and preventive actions.

The practices for processing and reporting deviations and 
near misses are presented in the procedure “Poikkeamien ja 
muiden havaintojen käsittely” (Processing of deviations and 
other observations) in the activity manual. 

The Kelpo application has been developed for reporting 
and processing deviations. It was launched in May 2002.  
The application provides a flexible process for reporting 
deviations with a low threshold, and everyone working at 
Olkiluoto has access to it. The Kelpo application has been 
developed in order to allow it to display the different phases 
of the corrective actions and any possible changes to them 
in a documented manner.

The status of the corrective actions for the deviations is dis-
cussed during the bi-annual management reviews.

The methods for managing deviations during the construc-
tion stage of OL3 are presented in a separate procedure.

Change management is presented in the modification plan-
ning instructions for the operation stage and in the change 
management process and the procedure “OL3 Konfiguraati-
ohallinnan suunnitelma” (OL3 Configuration management 
plan) for the construction and commissioning stages.

The requirements of the Radiation and Nuclear Safety Au-
thority’s regulation are met.

5. The licensee shall commit and oblige its employees and 
suppliers, subcontractors and other partners contributing to 
safety relevant activities to engage in systematic safety and 
quality management. 

TVO requires that its business partners and their employees 
working at Olkiluoto commit to a high level of safety culture 
and high-quality operation. This means that companies and 
persons in a direct or indirect contractual relationship will op-
erate responsibly in accordance with TVO’s nuclear safety and 
quality policy, environmental policy and information safety 
principles.

The activity management system presents TVO’s company-
level policies and values that are used to communicate commit-

ment to a high level of safety culture and continuous improve-
ment. TVO’s personnel are expected to follow the practices 
presented in the activity management system and in the manu-
als and instructions. Persons in supervisory positions must en-
sure, for their own organisation, that all operations follow the 
provided instructions. These requirements are communicated 
to the contractual partners within the contract documents. To 
the people working at the plant site, these matters are also com-
municated via the access training and induction training. TVO 
has also published separate instructions and booklets that ex-
plain the commitment to a high level of safety culture.

TVO’s activity management is constantly maintained and de-
veloped. The developments ensure the compliance of the activ-
ity management system and its usability during the validity of 
the operating licences for TVO’s different plant units.

The requirements of the Radiation and Nuclear Safety Author-
ity’s regulation are met.

6. The lines of management within the licensee’s organisati-
on and the tasks and responsibilities of employees shall be 
defined and documented.

Representatives from TVO's shareholders participate in the com-
pany’s management by means of the General Meeting, the Board 
of Directors and the committees set by it. The company’s ad-
ministration and management follow the Corporate Governance 
principles approved by the Board of Directors.

TVO’s Board of Directors consists of representatives appointed 
by the shareholders. The Board has appointed the following 
committees that report to it and assist it in its duties: 

• Select committee for Auditing and Financing.
• Select committee for OL3.
• Select committee for Nuclear Safety.
• Select committee for Appointment and Rewards.

The Board has also appointed the following committees and 
control groups that assist the operative management:

• Operations committee
• Financing committee
• Economics committee
• OL3 committee.

TVO’s operations are led by the President and CEO, whose 
direct reports are the Directors of business and services and the 
group’s Business Partners. The President and CEO reports to 
the Board concerning the operation and results of the company. 
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The President and CEO is assisted by the Management Group 
that includes the President and CEO, the Directors, the Presi-
dent and CEO for Posiva and a representative from the person-
nel and his/her deputy in accordance with the Act on Person-
nel Representation in the Administration of Undertakings. The 
President and CEO acts as the chairman.

The responsible manager referred to in the Nuclear Energy Act 
is the Director of Electricity Production and his/her deputies are 
the Development Manager for Electricity Production and the 
unit manager for Production Support. The responsible manager 
for the construction of the OL3 plant unit is the Safety Manager 
and his/her deputy is the senior expert.

TVO’s organisation is divided into three business units and 
three service functions. TVO’s business units are Electricity 
Production and the OL3 project, in addition to which Posiva is 
a third business unit at the group level. The services required by 
the group and the business units are centrally produced by the 
service functions. The service functions include Technical Ser-
vices, Safety and Support Services. Safety is also responsible 
for the supervision tasks that require independence.

The business units are led by business directors and the service 
functions are led by service directors.

Figure 3. Lengths of employment relationships within TVO’s personnel

Table 2. Training days for internal training of TVO’s employees by topic in 2014–2015.

       DAYS 2014 DAYS 2015
00  General technology    174  58
10  Nuclear technology    912  691
20  Plant technology     793  1069
30  Operations technology    1833  2185
40  Maintenance     499  492
50  Protection and emergency preparedness  1347  964
60  Administration and finances   69  100
70  ICT      239  341
80  Cooperation and communication   543  432
90  Other training     259  727
 TOTAL      6,668  7,059
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The business units and service functions are divided into units 
or competence/service centres and further into teams or sec-
tions. 

Units and competence/service centres are led by managers, 
sections are led by section heads and teams are led by team 
supervisors. 

The service functions also have tasks (roles) for development 
representatives, service representatives and customer repre-
sentatives. A representative is responsible for a specific area. 
The title of Business Partner is independent of the organisation 
hierarchy. It depicts the role of leading and developing a service 
function within a business unit. 

Experts form bodies that report to the President and CEO, di-
rectors or managers. Experts operate in special tasks within 
their field. There are three levels of experts: executive experts, 
senior experts and experts. 

For the management of cross-functional tasks or topics, the 
management has set up workgroups that include representa-
tives from different organisation units. These include the fol-
lowing, for example: 

• Safety group
• Plant meeting
• Information Security group
• Fuel group
• Outage group

• ALARA group
• Operating Experience group
• Risk Management group
• Ageing Management group
• Safety Culture group

The composition and tasks of the workgroups are defined in the 
organisation manual appendix “Meetings and workgroups”, 
with the exception of the Safety group whose rules of proce-
dure are defined in the administrative rules of the Olkiluoto 
nuclear power plant.

Different expert groups may be assembled to discuss specific 
topics, if necessary. The purpose of these groups is to simplify 
the processing of matters and to promote information transfer 
and cooperation across the boundaries of organisation units.

The organisation manual describes the structure of TVO’s or-
ganisation, the task areas, responsibilities and authorisations 
for the organisation units, the general principles for developing 
the organisation and the principles for cooperation in more de-
tail. The organisation manual is submitted to STUK for infor-
mation. Figure 2 presents TVO’s basic organisation.

Any tasks, responsibilities and authorisations that are signifi-
cant in terms of nuclear safety or radiation safety are described 
in the administrative rules of the Olkiluoto nuclear power plant. 
The administrative rules are constantly updated and require ap-
proval from STUK. No changes to the administrative rules are 
taken into use without approval from STUK.

Figure 4. Training for TVO’s employees by level in 2015.
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The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

The work of the organisation shall be evaluated and develo-
ped and any risks associated with it assessed regularly. The 
impact on safety of major organisational changes shall be 
assessed in advance.

TVO follows and monitors the operation of the organisa-
tion by means of supervisor activities, meetings within the 
organisation units and groups, records, setting of goals and 
the benchmarking of activities, for example. Independ-
ent supervision of the organisation’s activities is arranged 
through different audits, operating experience activities and 
assessments. If necessary, the organisation is changed or the 
task descriptions of the units are specified in order to clearly 
define the boundaries. The impact on safety of major or-
ganisational changes is assessed according to an established 
procedure. 

The risks related to the operation of the organisation are as-
sessed according to drafted procedures. Furthermore, sig-
nificant functions that are relevant in terms of nuclear safety 
and radiation safety are analysed in connection with the 
probabilistic risk analysis (PRA).

Historically, TVO has low personnel turnover and most of 
it occurs through retirement (28 people in 2015) (Figure 3). 
TVO has prepared for preserving competence in connection 
with retirement. In 2015, a new model for operation was 
launched which centralised functions and removed dupli-
cate activities. Changes in the model for operation perma-
nently reduced work, and 42 employment relationships were 
terminated as a result of the cooperation negotiations with 
the personnel. 

During the 30 years of operation, TVO has amassed a sub-
stantial amount of data concerning the technical systems of 
the plant and the operation of the organisation. TVO’s ac-
tivity management system, the data and its methods of use 
have all been comprehensively documented. Operations are 
guided precisely by several manuals, in particular the opera-
tions and maintenance manuals that contain instructions for 
operation and preventive maintenance. The positive safety 
culture that TVO has developed is also an important part of 
ensuring competence. 

Competence is manifested in people and in the means of 
action. Personnel competence development is a continuous 

activity that is guided by the key competences derived from 
the company’s strategy and the competence requirements 
defined for the individual. The meeting of these require-
ments is followed as part of the supervisor activities and in a 
coordinated manner at the company level. This is supported 
by the competence management data system. The number 
of personnel training days has usually been approximately 
9–10 days per year per person; in 2015, it was approximate-
ly 9.3 days per person (Figure 4). 

For TVO’s own employees, the internal training days in 
2014 and 2015 were divided in accordance with Table 2.

On 31 December 2015, the company permanently employed 
730 persons, of which 78% have a training background in tech-
nology or natural sciences; this includes  14 doctors or licen-
tiates, 144 Masters of Science in Engineering, 232 engineers 
and 54 technicians and vocational-level engineers. Alongside 
the employees with a background in technology or natural sci-
ences, the company employs persons with financial or legal 
expertise in the nuclear industry.

Personnel turnover has been historically low at TVO and long 
employment relationships have been the norm, which has 
formed a good basis for ensuring and maintaining competence. 
TVO is also aware that the retirement of the personnel (ap-
proximately 25 people per year in 2010–2015) and the recruit-
ing of new employees (approximately 50 people per year in 
2010–2015) require actions in order to ensure the transfer of the 
accrued know-how and plant knowledge to the new experts. 
These efforts are supported by the good and comprehensive 
documentation concerning plant technology and practices.

Task rotation is also used to maintain and develop competence. 
Approximately 50–60 internal task changes were performed 
each year in 2010–2014.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

7. Duties significant to safety shall be designated. Training 
programmes shall be prepared for the development and 
maintenance of the professional skills of the persons working 
in these positions, and adequate command of the functions in 
question must be verified. 

TVO’s training manual includes instructions for maintaining 
personnel competence and developing the competence of new 
recruits and persons switching tasks.
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The TAITO data system is used for managing personnel com-
petences and their development; this system allows for veri-
fying the special roles, competence areas and training of the 
personnel.

The requirement in the Radiation and Nuclear Safety Author-
ity’s regulation is met.

8. The licensee shall employ an adequate number of compe-
tent staff to ensure the safety of the nuclear power plant. The 
licensee shall have the professional expertise and technical 
knowledge required to construct and operate the plant sa-
fely, to maintain the equipment important to safety, and to 
manage accident scenarios.

 
TVO has over thirty years of experience in the operation of a 
nuclear power plant. Competence management for the oper-
ating personnel (control room personnel) is an important part 
of operations. TVO continuously follows the recruiting needs 
of the operating personnel, and training groups (each with 4–8 
persons) started in 2003, 2004, 2006, 2008, 2009, 2011, 2012 
and 2014. The members of the training group will become li-
censed operators after approximately two years of training. 
The instructions in the training manual describe the minimum 
requirements for the training of operating personnel and op-
erators. TVO is engaged in continuous development of the 
selection processes and training of the operating personnel. 
Operating experience from TVO’s own nuclear power plants 
and other nuclear power plants (including foreign plants) is 
constantly utilised as part of the basic and further training of 
the operating personnel. Methods for assessing the efficiency 
of training (including self-assessment) have also been taken 
into use in connection with the training of operating personnel; 
these methods are used to ensure the comprehensiveness of the 
scope and content of the training.

TVO also has substantial experience in the utilisation of a nu-
clear power plant simulator in the training of operating person-
nel and extensive knowledge of the particular didactics of sim-
ulator training. In addition to plant technology, the simulator 
is also used to train working methods, such as control room 
communication. In 2015, 10 days of simulator training were 
arranged per operator in order to maintain and develop the pro-
fessional competences of the control room personnel for OL1/
OL2. The competence management of the operating personnel 
also includes maintaining the licences and providing different 
displays of professional skill; TVO has established procedures 
for these purposes. Plant operation is three-shift work with spe-
cial requirements. Over the years, TVO has accumulated sub-

stantial expertise in managing the stress caused by shift work.
The future control room personnel of the OL3 plant unit, some 
30 operators that will be licensed, have been recruited in 2005 
and 2008 to start training for their tasks. The OL3 plant sup-
plier is responsible for training OL3 specific matters, but the 
experience and expertise received from training the OL1/OL2 
control room personnel has been utilised during the preparation 
of the training plans and programmes for the OL3 control room 
personnel.
The initial training for the operating personnel of OL3 included 
trainings intended for all of TVO’s personnel and the courses 
according to the function group specific special training pro-
grammes (currently known as function-specific training re-
quirements). 

Training related to supervisor activities and employment rela-
tionships has also been arranged for shift supervisors. 

The plant supplier is responsible for providing training on the 
OL3 specific matters in several phases. After the initial training 
received at TVO, the plant supplier arranged the basic train-
ing that started the introduction to the plant’s operation. Plant 
courses I and II were held after this. The training was resumed 
with plant course III that was completed in early 2010 and plant 
course IV, a week-long portion of which was completed during 
a simulator training exercise at the turn of 2011 and 2012. The 
final part will be completed during the basic simulator training 
period proper. The operating personnel for OL3 have complet-
ed the written test required for the operator licence in the spring 
of 2010.

The training for the shift supervisors and operators included 
a one-month familiarisation period at foreign plant units, of 
which three weeks were arranged before the training provided 
by the plant supplier and one week after plant courses I and II. 
The training for the I&C systems took place at the plant suppli-
er’s training centre in Germany.

Between and alongside training, the OL3 operator trainees 
(shift supervisors and operators) have been participating in, for 
example, the assessment of the design documentation for OL3 
and the inspection of the operating instructions for OL3, and 
familiarising themselves with the plant unit during its construc-
tion, installation and commissioning stages.

Outside of the plant supplier’s basic training, a 19-day shift-spe-
cific OL3 simulator training was arranged for the OL3 opera-
tor trainees in the autumn of 2011. In 2013, the OL3 operator 
trainees had 5 days of simulator training an 4 days of theory 
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training. In 2014, the OL3 operator trainees had 2 days of theo-
ry training and a 3-day simulator training exercise for the shift 
supervisors.
 
Since 2012, the OL3 operator trainees have participated in the 
shift work related to the commissioning of OL3 in the com-
bined operating organisation of the plant supplier and TVO; 
since 2013, this work has been resumed as continuous shift 
work. The tasks of the combined operating organisation have 
included participation in the commissioning of systems and 
managing the operation of the systems used during commis-
sioning.

OL3 field operators were recruited in the autumn of 2015, 
which was when their training for the nuclear commissioning 
of the plant started.

The practices of device ownership, technology ownership, 
system ownership, plant function ownership and the related 
reporting are also used as tools for maintaining and developing 
maintenance competence and technical competence concern-
ing the plant. Similar practices and routines will also be intro-
duced for OL3 when the operation of the plant is transferred 
to TVO.

TVO also uses external expertise in its activities when neces-
sary. The means of action has been to establish contacts with fa-
cilities, companies and organisations that represent the highest 
possible level of expertise in the fields related to the operation 
of the company. The company has in force contracts concerning 
maintenance services and expert services with several domes-
tic and international parties. TVO has long-term cooperation 
contracts with the most important plant suppliers, component 
suppliers and service suppliers. Regular assessments are ar-
ranged in order to determine the expertise and competence of 
the suppliers.

TVO has participated, and continues to participate, in sever-
al national and international development programmes in the 
field of nuclear power. This allows the company to receive the 
latest information concerning developments in the field and to 
maintain functional contacts with experts in the field. Repre-
sentatives from the company take an active role in the opera-
tion of domestic and international organisations in the energy 
and nuclear energy industries. 

Long operating experience and the OL3 project have provided 
TVO with substantial expertise and competence regarding the 
requirements of designing, constructing and operating nuclear 

power facilities.

An emergency response organisation has been appointed in 
preparation for accident situations. The practices related to the 
management of accident situations can be found in the emer-
gency response plan and the emergency procedures. The emer-
gency response organisation is being trained and it conducts 
regular emergency response exercises according to varying 
scenarios. 

TVO also employs a Human Performance expert, whose ex-
pertise is utilised in the maintenance and development of com-
petence alongside training activities and external expertise.

Between 2000 and 2015, the number of persons permanently 
employed by TVO grew by 253. Growth has been particular-
ly strong since 2004, the main reason for this being the OL3 
project.

When compared to the situation preceding the OL3 project, 
the number of personnel within Maintenance and Operations 
Support under the Electricity Production business unit has in-
creased substantially, most of which is due to the OL3 project 
and the new additional functions at Olkiluoto (such as Posiva 
Oy). The substantial increase (approximately one third) in the 
number of operating personnel is due to the recruiting of con-
trol room personnel for OL3. In terms of operational safety, 
particular emphasis has been laid on processing operating ex-
perience. 

Work related to fuel and reactor physics was reorganised in 
2015. The number of personnel has grown slightly. The reasons 
for the addition have been the analyses related to the Olkiluoto 
3 project and the establishing of readiness for commissioning, 
the licensing of new fuel types and the reduction of hours that 
were previously purchased from consultants. 

Due to the long experience in the operation of the nuclear fa-
cilities, TVO has established an experienced and committed 
supplier network that includes, for example, suppliers who 
perform fuel work and inspections in the specialist fields of 
nuclear technology. TVO has been buying 7–8 months of this 
fuel-related from outside vendors each year. 

The Technical Services function has working relationships 
with the most significant plant and equipment suppliers. Con-
tact is maintained regularly. The Technology department has 
some work that it outsources, and some of the contractors have 
decades of experience in working with TVO. Their work areas 
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are located at Olkiluoto. The Nuclear Safety Planning compe-
tence centre, which is responsible for ensuring the safety of the 
plant during modifications and updating the safety case for the 
nuclear power plants, for example, is a part of the Technical 
Services function.

The Safety function consists of four competence centres: Qual-
ity Control, Nuclear Safety, Corporate Safety and Quality Man-
agement. Out of these, the Quality Control competence centre 
includes TVO’s independent inspection organisation. 

The number of personnel involved in safety has grown signifi-
cantly since 2004. The reorganisations performed in 2014 and 
2015 make precise comparisons more difficult. The OL3 proj-
ect explains part of the growth, but resources have also been 
added for the plant units OL1 and OL2. Since the challenges 
in this area are related to securing experienced personnel, TVO 
has maintained a long-term approach to developing its recruits 
into experts in the different fields of nuclear safety. Each year, 
the Safety function purchases 2–4 person-years of expert ser-
vices.

Expertise from TVO’s other organisation units has been and 
will be used to perform the functions that are important for 
safety and the responsibility of the organisations mentioned 
above. This type of internal networking can even out the sea-
sonal workload variations and have the work performed in a 
purposeful manner. Moreover, an external network of consul-
tants has been utilised for the manufacturing supervision and 
condition monitoring of the nuclear fuel. Consultants have also 
been used for specific special analyses and independent verifi-
cation calculations.

Long-term cooperation with competent consultants has been 
implemented on a partnership basis (i.e. some of the tasks have 
been performed under the leadership of TVO’s own work man-
agement). Using consultants for the types of work listed above 
has been a long-term decision by TVO in order to maintain 
a sufficient network of consultant. Lately, these organisations 
have not employed any actual contractors for work tasks that 
are significant to safety.

The number of personnel involved in TVO’s safety-related 
tasks has increased in recent years. The growth in the number 
of personnel can mostly be explained by the OL3 project, but 
the persons recruited for it will also benefit the operation and 
development of the OL1 and OL2 plant units.
The requirement in the Radiation and Nuclear Safety Authori-
ty’s regulation is met.

9. The licensee shall have a group of experts, independent of 
the other parts of the organisation, working as support for 
the responsible manager, said group convening on a regular 
basis to handle safety-related issues and issue recommenda-
tions thereon if necessary.

TVO has a Safety group for which the President and CEO 
has appointed the chairman, members, their personal depu-
ties and vice chairman and secretary from among the mem-
bers.

The Safety group acts as a body that provides recommenda-
tions and statements in nuclear safety and quality manage-
ment questions related to the structure, operation, decom-
missioning and fuel and nuclear waste management of the 
Olkiluoto nuclear power plant and the construction of OL3.

The Safety group consists of a chairman and at least six and 
at most twelve proper members; the majority of whom are 
from outside of the Operations and Project departments. The 
Safety group may also include expert members from outside 
TVO. 

The Safety group contains expertise from at least the fol-
lowing fields: 

• Operational technology for nuclear power plants
• Operational safety
• Reactor safety
• Reactor physics and nuclear fuel
• Chemistry and radiochemistry
• Materials and inspections
• I&C technology
• Electrical technology
• Radiation safety and radiation protection
• Process technology and mechanical technology
• Reliability and probabilistic risk analysis
• Quality management
• Design basis expertise for BWR and PWR plants 
• The OL3 project

The rules of procedure for the Safety group, which describe 
the purpose, composition, meeting schedule, quorum, tasks, 
authorisation and records of the group, are contained in 
chapter 5.2 of the administrative rules for the Olkiluoto nu-
clear power plant.

At present, the Safety group is chaired by the director of 
the Nuclear Safety function. The Safety group meetings are 

157Appendix 6



held approximately once per month. Minutes are drawn up 
for the meetings and submitted to STUK for information. 
The Safety group maintains a list of the recommendations 
it has provided.

Each year, the director of the Nuclear Safety department 
draws up a review of safety matters and safety culture for 
TVO’s Board of Directors.

The practices currently in place and their further develop-
ment ensures clear management relationships and personnel 
competence during the validity period of the operating li-
cences for the nuclear power plant units at Olkiluoto.

The requirement in the Radiation and Nuclear Safety Au-
thority’s regulation is met.

The requirements of Section 25 of the Radiation and Nucle-
ar Safety Authority’s regulation are met.

7. Summary

Based on the above, the Olkiluoto 3 plant unit and its opera-
tion meet the requirements of the Radiation and Nuclear Safety 
Authority’s regulation concerning the safety of nuclear power 
plants (STUK Y/1/2016, 1 January 2016) and the requirements 
in Section 22 b of the Nuclear Energy Decree.
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APPENDIX 6B

MEETING THE REQUIREMENTS 
OF THE RADIATION AND NUCLEAR SAFETY AUTHORITY’S REGULATION  
CONCERNING THE EMERGENCY RESPONSE ARRANGEMENTS  
AT A NUCLEAR POWER PLANT 
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1. Introduction

This appendix presents a summary of how the requirements 
of the Radiation and Nuclear Safety Authority’s regulation 
concerning the emergency response arrangements at a nuclear 
power plant (STUK Y/2/2016) are met at the plant unit Olki-
luoto 3.

In the appendix, the text of the decree is written in italics, while 
a normal typeface is used to describe how a specific require-
ment is met.

This report has been drawn up as part of the documentation that 
will be submitted to the Radiation and Nuclear Safety Author-
ity (STUK) in connection with the operating licence applica-
tion for plant unit Olkiluoto 3. The report is based on the Final 
Safety Analysis Report (FSAR) for the plant unit and TVO’s 
emergency response plan.

2. Planning of emergency response arrange-
ments

2.1 3§ Planning criteria

1. Emergency response arrangements shall be planned to 
ensure that emergency situations are quickly brought under 
control, the safety of the individuals in the site area is assu-
red, and swift action is taken to prevent or limit radiation 
exposure to population in the emergency planning zone

The requirement presents a principle. The emergency response 
organisation is convened under the circumstances defined in 
the emergency response plan. The organisation contains the 
necessary workforce and expertise for surviving any identified 
or postulated accident situations. The availability of the organi-
sation is regularly tested by means of test calls and drills that 
are used to ensure that the actions can be started quickly. 

According to the emergency response plan, any personnel that 
is not required for treating the situation will be evacuated from 
the site area in all situations where an elevated risk of radia-
tion releases exists. If necessary, the personnel can use the civil 
defence shelters in the area for protection. The emergency re-
sponse officer (and the shift supervisor, before the emergency 
response officer assumes the command) is also authorised to 
use the plant’s high-power alarm to sound a general alarm that 
requires the local population to seek cover indoors, if this is 
considered to be justified due to a threat of radioactive dis-
charge and the rescue authorities have not yet assumed com-
mand of the rescue operations.

2.Planning shall take account of a simultaneous risk to 
nuclear safety occurring in all nuclear facilities in the site 
area and their potential consequences, especially the ra-
diation situation on the site and in the surrounding area 
and the opportunities to access the area.

3. Planning shall take account of the fact that the emergen-
cy situation could continue for a long-term period. 

4. Planning shall be based on analyses of the progress over 
time of severe accident scenarios resulting in a potential 
release. In such a case, variations in the state of the plant, 
the development of events as a function of time, the radiati-
on situation at the plant, radioactive releases, radioactive 
release routes and weather conditions shall be taken into 
account. 

5. Planning shall take account of events reducing safety, 
their controllability and the severity of consequences, and 
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threats related to unlawful action and the potential conse-
quences thereof.

The emergency response plan defines a sufficient emergency 
response organisation for managing a simultaneous accident 
at all plant units. The plan has been drafted while taking 
into account that the site area may be severely contaminat-
ed, causing the organisation to be moved indoors or placed 
in an alternative facility. Emergency response organisation 
will be supplemented with OL3 specific roles in good time 
before first OL3 emergency response exercise.

The planning has been based on both realistic and extremely 
conservative analyses concerning how an accident situation 
may develop. These analyses are discussed in the emergen-
cy response plan and in the FSAR accident analyses.

Preparations have been made for the management of long-
term accidents by reserving food rations, water and rest fa-
cilities for the use of the emergency response organisation.

The emergency response plan also discusses emergencies 
caused by unlawful action.

6. Emergency response arrangements shall be consistent 
with the operation, fire prevention and physical protection 
of the nuclear power plant.

 
The emergency response arrangements are subordinate to 
the Nuclear Safety function and they are a part of the same 
competence centre as fire-fighting and physical protection, 
which makes coordination substantially easier. The emer-
gency response plan contains tasks for the security organisa-
tion and the plant fire brigade.

7. Emergency response arrangements shall be compatible 
with the external rescue plan drawn up by the authorities in 
the event of a nuclear power plant accident.

The emergency response arrangements are regularly re-
viewed with the rescue authorities, and their coordination is 
tested in a joint exercise held every three years.
 
8. The planning criteria shall be reviewed regularly and 
whenever necessary

The planning criteria are regularly reviewed in accordance 
with the terms of the operating licence as part of the periodic 
safety assessments, and whenever necessitated by modifica-

tions, new technological or scientific information or operat-
ing experience.

2.2 4§ Preparation

1. Provisions shall be made by the licensee to carry out 
the measures required by emergency situations, the analy-
sis of emergency situations and the consequences thereof, 
assessment of the anticipated development of emergency 
situations, the corrective action needed to manage or limit 
the accident, the continuous and effective exchange of in-
formation with the authorities, and communications to the 
media and the general population.

2. When analysing the situation, the technical status of the 
plant and release of radioactive materials, or threat thereof, 
as well as the radiation situation inside the plant and in the 
site area and emergency planning zone shall be assessed.

The emergency response organisation contains appointed 
persons for each position listed in the section, and they have 
the necessary expertise for the tasks. The organisation con-
tains the management sections, a technical support organi-
sation that is capable of analysing the situation in technical 
terms and making decisions, appointed authority contact 
persons who will proceed to their appointed authority man-
agement locations after receiving the alarm, and a sufficient 
amount of technical personnel capable of performing repairs 
and maintenance.

3. In emergency situations, the licensee shall be prepa-
red to carry out radiation monitoring in the site area and 
in the precautionary action zone. The licensee shall also 
take meteorological measurements and shall be capable of 
assessing the dispersion of radioactive materials and the 
resulting radiation exposure of the population in the emer-
gency planning zone.

A sufficient number of radiation measurement teams have 
been separately appointed for the emergency response or-
ganisation in order to supplement the nuclear power plant’s 
continuously-operating fixed radiation measurement net-
work. Weather measurements are taken with the weather 
mast that is discussed in more detail in the appropriate 
system description of the FSAR. As a rule, the dispersion 
modelling for radioactive substances is performed by using 
weather information, the release term assessed on the basis 
of the measurements and a Gaussian dispersion model that 
can also be used with no electrical equipment in case of a 
complete loss of power supply. This provides sufficiently 
detailed information for planning protective measures and 
making decisions on them. 
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 4. To prepare for an emergency situation, the licensee shall 
have appropriate staff alarm systems, places of assembly in 
the site area, evacuation arrangements, the necessary per-
sonnel protective equipment, radiation measuring instru-
ments and iodine tablets available. 

5. The licensee shall provide arrangements for contamina-
tion measurements of personnel, and their decontamina-
tion.

The emergency response plan describes the staff alarm sys-
tems, the places of assembly in the site area and the outline 
of the evacuation arrangements. The necessary protective 
equipment and radiation measurement devices have been 
placed at the locations defined in the emergency response 
plan. Staff decontamination can be arranged by using either 
the normal decontamination facilities at the plant or sepa-
rately defined temporary facilities.
 
6. To manage emergency operations, there shall be an 
emergency response centre, which shall be able to main-
tain proper working conditions during the emergency situ-
ation, and which shall also be available during long-term 
power failures. 

7. There shall be a designated area outside the site area 
from which to command the plant’s emergency operations, 
if the emergency response centre is not available. 

The emergency response centre at the OL3 plant unit is located 
in the safeguard buildings, and it is available under all emer-
gency situations, with the exception of a fire in the emergency 
response centre. Furthermore, the emergency response organi-
sation can utilise a back-up management centre elsewhere in 
the site area. The support group that analyses the situation and 
plans the responses works in these facilities.

If these facilities are not available, the emergency response or-
ganisation will transfer to the nearby facilities that have been 
reserved for the purpose in the emergency response plan.

8. There shall be reliable communication and alarm sys-
tems in place to manage emergency operations for the 
purposes of contact within and outside the nuclear power 
plant. 

9. The licensee shall ensure that there are automatic data 
transmission systems in place to send information essen-
tial in terms of the emergency operations to the emergency 
response centre of the Radiation and Nuclear Safety Aut-
hority.

The most important means of communication in an emer-
gency situation are the telephone system and the Virve sys-
tem. Any measurement data that depicts the state of the plant 
unit and that is essential in terms of the accident situation 
will be submitted to STUK by means of the “STUK connec-
tion” system. These systems are described in more detail in 
the appropriate system descriptions.

10. There shall be management arrangements and an orga-
nisation in place for the maintenance and development of 
emergency arrangements.

The maintenance and development of emergency response 
arrangements has been described in the emergency response 
plan; according to it, the Corporate Safety Competence Centre 
is responsible for the emergency response arrangements. Ad-
ditionally, each group within the emergency response organisa-
tion has a dedicated person who is responsible for the develop-
ment of the group’s activities.

2.3 5 § Emergency response instructions

1. In addition to what is set out in Sections 35 and 36 of the 
Nuclear Energy Decree (161/1988) on plans for the arrange-
ments for security and emergencies, and in Section 48 of the 
Rescue Act (379/2011) on rescue plans, the licensee shall pre-
pare the emergency response instructions necessary in light 
of the operations of the emergency response organisation.

This requirement is met in two ways. On the one hand, the 
emergency response plan in itself is more extensive than the 
Sections of the Nuclear Energy Decree stated above require, 
since it contains fairly precise instructions for each person 
or group. On the other hand, the emergency response plan is 
complemented by the disturbance and emergency procedures 
included in the Operations Manual and the system-specific op-
erating instructions that are applied on their basis.

2.4 6 § Emergency response organisation

1. The licensee shall have management arrangements in pla-
ce and an organisation for operations during an emergency 
situation. The duties of personnel implementing emergency 
arrangements shall be specified in advance.

The emergency response plan presents the emergency response 
arrangements on a general level and also defines the emergency 
response organisation by person and task. The tasks for each 
person are defined in the instructions for the person or group.

2. The licensee shall ensure that the personnel needed in 
emergency situations are promptly available. There shall 
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also be enough personnel to bring a long-term emergency 
situation under control.

The telephone numbers for the persons appointed to the emer-
gency response organisation are part of the emergency response 
plan. The automated paging function is tested monthly. The 
number of personnel allows the organisation to work in shifts.

3. Preparedness to act

3.1 7 § Emergency response arrangements for a 
nuclear power plant being commissioned

1. The licensee shall ensure that a nuclear power plant unit 
being commissioned has adequate emergency response ar-
rangements in place for it prior to the import of nuclear 
fuel into the plant unit. 

2. The emergency response arrangements shall comply 
with the emergency plan before fuel is transferred into the 
reactor. An emergency exercise shall take place before 
fuel is transferred into the reactor to demonstrate that the 
emergency response arrangements function properly.

For the most part, the emergency response arrangements cur-
rently match the emergency response plan since the OL3 plant 
unit follows the same emergency response arrangements as the 
plant units OL1 and OL2. Insofar as the OL3 plant unit has its 
own arrangements, they will be commissioned according to a 
separate plan.

3.2 8 § Maintenance and development of the 
preparedness to act

1. The licensee shall arrange preparedness training for all 
nuclear power plant personnel and other permanent or tem-
porary employees working in the site area.

Emergency response training is included in the compulsory 
training for all personnel who are permanently employed at the 
nuclear power plant.

2. The licensee shall arrange appropriate preparedness 
exercises on an annual basis. At least every three years, the 
preparedness exercise shall take place as a joint exercise 
with the authorities. The emergency exercises shall be eva-
luated based on the set preparedness objectives.

The preparedness exercises have been arranged according to 
the requirement with nuclear power plants that are in operation. 
The latest joint exercise with the authorities took place in 2014. 
Reports are always drawn up for the preparedness exercises; 
they describe the exercise and provide a critical assessment of 
the experience gained. With OL3 preparedness exercises same 
procedures are going to be followed as with nuclear power 
plants that are in operation. First exercise will be held before 
loading of the fuel at OL3.
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3. The licensee shall draw up a training plan covering a pe-
riod of at least three years to ensure that training is given in 
all sectors of the preparedness to act at regular intervals. 
 
TVO has prepared the required plans for all the appointed roles 
or groups in the emergency response organisation. 

4. Emergency response arrangements shall be regularly 
evaluated. When developing the emergency response arran-
gements, attention shall focus on the experience gained and 
conclusions drawn concerning the management of emergen-
cy situations, the experience gained from the exercises as 
well as on research and technical developments.

The emergency response arrangements are being continuously 
developed and assessed on the basis of the results. Operating 
experience from emergency situations at other power plants 
and the results from the national nuclear safety research pro-
gramme are also taken into account, among other things. The 
emergency response arrangements are being developed on the 
basis of technical developments, while still maintaining the re-
liability of the arrangements under all conditions.
 
5. The facilities and equipment reserved for emergency si-
tuations shall be available and maintained in good working 
order at all times.

 
The facilities and equipment reserved for emergency situ-
ations are kept in operating condition by means of a pre-
ventive maintenance programme. The Radiation and Nu-
clear Safety Authority follows up on the matter during its 
inspections within the context of the Periodic Inspection 
Programme.

6 .Furthermore, the emergency plan and instructions shall 
be kept up to date.

The emergency response plan contains provisions regarding 
its updates.

4. Action in an emergency situation

4.1 9 § Action in an emergency situation

1. In an emergency situation, the licensee shall take the me-
asures required under the emergency plan and other neces-
sary measures without delay in order to control the situation 
and prevent or limit radiation exposure.

The shift crew forms the part of the emergency response or-
ganisation that is permanently posted at the plant unit and im-
mediately initiates the actions that are necessary for controlling 
the situation on the basis of the disturbance and emergency 
procedures. The safety analyses in the FSAR indicate that the 
different parts of the emergency response organisation have 
sufficient time for performing their tasks.

4.2 10 § Flow of information in an emergency 
situation

1. The licensee shall notify the Radiation and Nuclear Safe-
ty Authority and the emergency response centre concerned 
without delay of any declaration of an emergency situation 
and the classification of the emergency situation in comp-
liance with Section 2(2).

The shift supervisor instructions in the emergency response 
plan  includes the instructions in accordance with the require-
ment.

2. During an emergency situation, the licensee shall submit 
to the officer in charge of rescue operations referred to in 
Section 34 of the Rescue Act (379/2011) and the emergen-
cy response centre concerned as well as the Radiation and 
Nuclear Safety Authority a current situation assessment on 
the event and any relevant decisions concerning the nuclear 
power plant and justifications thereof.

The group “Emergency response centre support” within the 
emergency response organisation manages this task.

4.3 11 § Command of operations in an emergen-
cy situation

1. Sections 147–148 of the Nuclear Energy Decree contain 
provisions concerning the management responsibilities for 
rescue operations and security arrangements. 

2. The licensee is responsible for the matters related to 
nuclear safety and radiation safety at the nuclear power 
plant. In an emergency situation, the on-site emergency ma-
nager of the nuclear power plant, as specified in the emer-
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gency plan, shall initiate and command the work of the emer-
gency response organisation at the power plant. 

The shift supervisor makes the decision to declare the emer-
gency situation. The shift supervisor acts as the emergency re-
sponse manager until the person appointed as the emergency 
response manager arrives at the site and assumes the leader-
ship responsibility. The emergency response plan provides the 
emergency response manager with extensive authority to man-
age the situation. Since the emergency response manager is the 
manager of the nuclear power plant, his/her deputy or a person 
at a similar level within the organisation, he/she also has the 
social prerequisites for exercising his/her authority.
 
3. The nuclear power plant's on-site emergency manager 
shall issue recommendations on actions to protect the popu-
lation to the commander of rescue operations, until the Ra-
diation and Nuclear Safety Authority assumes responsibility 
for issuing such recommendations. 

4. The nuclear power plant's on-site emergency manager 
shall ensure that personnel who are familiar with nuclear 
safety and radiation safety are designated to assist the com-
mander of rescue operations. 

The provisions concerning the leadership responsibility and its 
transfer are repeated in the emergency response plan and the se-
curity standing order. The transfer of responsibility is practised 
during the joint exercises arranged with the authority.

4.4. 12§ Termination of an emergency situation

1. The emergency plan shall define the criteria governing 
the termination or reduction of measures taken due to an 
emergency situation. A precondition for the termination of 
an emergency situation is that the nuclear power plant has 
been brought into a safe state, releases of radioactive mate-
rials do not exceed the thresholds set for normal operation 
and the necessary post-emergency measures are initiated.

The emergency response plan includes the said criteria.
 
2.If rescue operations continue after the termination of the 
emergency situation, the licensee shall be prepared to enga-
ge in cooperation corresponding to that which occurs during 
an emergency situation.

The emergency response plan contains the same require-
ment.

5. Miscellaneous provisionst

13 § Measures pertaining to rescue operations

1. Provisions concerning the licensee’s obligation to parti-
cipate in the drafting of an external rescue plan for an ac-
cident occurring in a nuclear power plant are laid down in 
Section 48 of the Rescue Act and by virtue of the said Act.

 
This section is referential. The external rescue plan has been 
drafted and the documentation that TVO has produced for it 
has been submitted to Satakunta Rescue Services.

2. The licensee shall, in cooperation with the local rescue 
services, supply the population within the emergency plan-
ning zone with instructions to be followed in the event of an 
emergency situation and distribute iodine tablets in advan-
ce. In an emergency situation, the licensee shall participate 
in the warning of the population within the protective zone.

Iodine tablets are distributed to the population within the pro-
tective zone at regular intervals. If necessary, the licensee will 
use the high-power alarm to alert the population; the decision 
concerning its use in a general emergency is made by the com-
mander of rescue operations or, if the rescue authorities have 
not yet assumed the responsibility, by the emergency response 
manager.
 
3. The licensee shall maintain continuous preparedness to 
assist in rescue work in an emergency situation. Such me-
asures shall be practised in cooperation with the authorities 
concerned. Plans for measures related to rescue operations 
are included in the emergency plan.

The emergency response plan defines the tasks for TVO’s plant 
fire brigade. These actions are practised in cooperation with the 
authorities according to the training plan for the emergency re-
sponse organisation and fire brigade.

6. Summary

Based on the above, the emergency response arrangements 
for the Olkiluoto 3 plant unit meet the requirements in the Ra-
diation and Nuclear Safety Authority’s regulation concerning 
emergency response arrangements at a nuclear power plant 
(STUK Y/2/2016, 1 January 2016).
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APPENDIX 6C

MEETING  OF THE REQUIREMENTS
OF THE RADIATION AND NUCLEAR SAFETY AUTHORITY’S REGULATION  
CONCERNING THE SECURITY ARRANGEMENTS AT A NUCLEAR POWER PLANT
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1. Introduction

This appendix presents a summary of how the requirements 
of the Radiation and Nuclear Safety Authority’s regulation 
concerning the security arrangements in the use of nuclear en-
ergy (STUK Y/3/2016) are met at the plant unit Olkiluoto 3.

In the appendix, the text of the regulation is written in italics, 
while a normal typeface is used to describe how a specific 
requirement is met.

This report has been drawn up as part of the documentation 
that will be submitted to the Radiation and Nuclear Safety 
Authority (STUK) in connection with the operating licence 
application for plant unit Olkiluoto 3. The report is based on 
the Final Safety Analysis Report (FSAR) for the plant unit 
and TVO’s security standing order. Since the decree is public, 
this document has also been drafted in a manner that does not 
limit its publicity. 

2. Bases of security

2.1 Design bases 3§

1. The design of security shall be based on risk analyses of 
the activity to be secured, and protection requirements as-
sessed on the basis thereof. 

The design of the security arrangements is based on the 
threats that TVO determined in cooperation with the author-
ity before STUK confirmed the design basis threat via its 
decision 2/Y42217/2013. The original design basis threat, 
the consideration of which is discussed in the final safety 
analysis report and its appendices, did not include all of the 
threats mentioned in decision 2/Y42217/2013. These are 
taken into account in accordance with Section 7 of the Nu-
clear Energy Act in a manner similar to the application of 
new YVL Guides. The matter is discussed in more detail in 
the DBT application assessment.
 
2. Security shall be consistent with the operation, fire safety 
and emergency response arrangements of nuclear energy.
 

TVO’s Corporate Safety Competence centre is responsible 
for all of the above arrangements, which makes their coor-
dination natural. 

3. Furthermore, security shall be consistent with the rescue 
service, emergency and special situational plans drawn up 
by the authorities. 

The security arrangements have been coordinated in the man-
ner presented in the requirement. The efficiency of the arrange-
ments is tested during the regularly arranged joint exercises and 
training events between TVO and the authorities.

4. The Nuclear Energy Decree (161/1988) contains provisi-
ons regarding the definition of the design basis threat and 
the threat from unlawful activity towards the use of nuclear 
energy.

The section does not contain a requirement concerning TVO.

2.2 4 § General planning of a nuclear facility

1. Structures, systems and components important to the sa-
fety of a nuclear facility as well as the locations of nuclear 
material and nuclear waste shall be designed to facilitate the 
effective implementation of security, taking into account the 
requirements for nuclear and radiation safety.
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Security arrangements have been a special focus area in the 
layout design of the facility. The meeting of the requirements is 
demonstrated in the final safety analysis report, its appendices 
and the documents referred to herein.
 
2. Security shall be based on the utilisation of several se-
curity arrangement zones placed within each other so that 
systems and components important to safety, and nuclear 
material and nuclear waste, are afforded particular protec-
tion and access control and the control of goods traffic can 
be arranged..

According to the YVL Guides, the site area is divided into the 
outdoor area, plant area, protected area and vital area. The area 
where a specific space is located depends on its significance in 
terms of nuclear safety. 

3. The security arrangement zones shall support effective 
and  purposeful security arrangements against unlawful 
action. The security arrangement zones shall have in place 
arrangements for detecting unlawful action.

The final safety analysis report discusses the barrier effects 
of different interfaces. Since the interfaces are structural and 
any buildings that are important for the safety of the plant unit 
have been constructed to withstand earthquakes, among other 
phenomena, the protection of the interfaces is usually adequate 
without alteration. Wherever this level is not sufficient, the 
structures have been dimensioned to withstand the threat of un-
lawful action that may be targeted towards them.

4. Advanced, purposeful data security principles shall be 
utilised in the planning and maintenance of the nuclear fa-
cility and its information, communications and automation 
systems.  Effective methods shall be in place for observing 
and preventing unlawful action and targeted towards sys-
tems that are important to safety as well as limiting their 
detrimental consequences.

The power plant’s information, communications and I&C sys-
tems have been divided into different levels according to the 
defence-in-depth principle and based on their importance in 
terms of nuclear safety or disturbance-free operation. Platform-
specific information security plans have been observed in the 
development, testing and installation of I&C systems. The pro-
tection, control and adjustment systems of the OL3 plant unit 
are not connected to any external networks. Connections with 
TVO’s own discrete networks are unidirectional on a physical 
level. 

5. The nuclear facility shall prepare for managing abnormal 
situations arising from information security threats.

This requirement is met. Preparedness for abnormal situations 
and the related procedures have been described in more detail 
in the information security plan. 

2.3 5 § Personal security

1. Appropriate security clearances according to the Act on 
Security Clearances (726/2014) shall be carried out in or-
der to ensure the personnel vetting of persons working at the 
nuclear facility and participating in the treatment and tran-
sportation of nuclear material and nuclear waste. Access 
rights and rights of use pertaining to information related to 
each task shall be defined. Measures for preventing threats 
related to persons shall be implemented systematically and 
extended to the subcontractors utilised by the licensee, and 
persons in the employ thereof.

Security clearances are performed on all persons working at 
the Olkiluoto nuclear power plant. Their level depends on the 
tasks of the person in question. Persons will only be granted 
access rights to the information systems and archive material 
that are required for the performance of their work. Instructions 
for these procedures are provided in the personnel manual, 
information management manual and security arrangements 
manual.

2. Passage rights of persons working at the nuclear facility 
shall be defined for the area of the nuclear facility. A form of 
identification that grants access rights shall be kept visible 
when in the nuclear facility area.

All persons working at the Olkiluoto nuclear power plant are 
granted an access card that also acts as a form of personal iden-
tification referred to in Section 52 a of the Occupational Safety 
and Health Act. An access area commensurate with the per-
son’s tasks is defined. Internal instructions state that the access 
card must be visible at all times.

2.4 6 § Implementation of security and security 
maintenance

1. Security shall be implemented in compliance with design 
bases, security standing order, security plan and other ap-
proved documents. All documents concerning security shall 
be kept up to date.

This requirement is met. The technical parts of the security ar-
rangements at the OL3 plant unit have been implemented by 
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means of a consistent document hierarchy that follows the de-
sign stages. Security arrangements that have been implemented 
by administrative means are based on the security standing or-
der, security plan and the more detailed documents drawn up 
on their basis. In order to ensure that the requirement is met, 
all instructions are reviewed at regular intervals. Keeping the 
technical documents up to date is ensured by means of relevant 
provisions in the modification planning instructions.

2. The effectiveness of security may not be significantly redu-
ced by any failure of a single security system, structure or 
component. Security shall be implemented so that the level 
thereof does not significantly decrease in the event of any 
common-cause failures, disturbances or accidents at the 
nuclear facility, such as an electric power failure or fire.

 
Since the security arrangements have been implemented while 
applying the principle of defence-in-depth, the loss of any 
single system will not cause a substantial loss of the level of 
security arrangements. Preparations have been made for situa-
tions such as electric power failures and fires by implementing 
redundant power supplies for the most important systems and 
by constructing an auxiliary alarm centre. Due to the layout 
decisions of the plant unit, any disturbances or accidents caused 
by the plant process will not cause substantial detriment to the 
security arrangements.

3. Annual exercises shall be taken to practice procedures 
in compliance with the security plan and security standing 
order in a threatening situation. Regular exercises shall also 
be arranged with the authorities concerned.

This requirement is met. The matter is discussed in more detail 
in the final safety analysis report.

4. Nuclear facility personnel shall be familiarised with secu-
rity arrangements and procedures contributing to the imple-
mentation of these at the workplace.
 

A segment concerning security arrangements is included in the 
induction training for everyone working at Olkiluoto and in the 
more extensive course arranged for TVO’s own personnel.
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3. Security monitoring

3.1 7 § Transaction of business at the nuclear 
facility

1. For the purpose of transacting business at the nuclear 
facility, measures for preventing threats related to the tran-
saction of business shall be planned. The transaction of bu-
siness also comprises visits to the nuclear facility. Therefore, 
the planning of visits and programmes thereof shall take ac-
count of security perspectives.

 
Visitors arriving at the nuclear power plant are always ap-
pointed an area for their visit and a personally responsible 
host who will supervise the visitor during the entire course 
of the visit.

Visiting activities at the nuclear power plant are centred 
around the visitor centre, whose placement takes into ac-
count the necessary security aspects. Visits to other sites are 
arranged taking the nature of the group into account. Visits 
to the site area are only arranged for expert groups, and the 
visitors are always accompanied by security personnel.

2. The identity of persons transacting business with the 
nuclear facility shall be ascertained. Security control re-
lated to transacting business shall utilise the appropriate 
control equipment and up-to-date technology suitable for 
the purpose.

An identification document issued by the authorities is re-
quired for all persons transacting business at the nuclear 
power plant. Security control utilises modern technology 
that is discussed in more detail in the system descriptions 
for the systems in question. 
 
3 Movement in the area of the nuclear facility shall be rest-
ricted in compliance with the purpose of the transactions, 
and controlled. 

This requirement is met. The number of persons transacting 
business at the nuclear facility is kept as low as possible by 
arranging most of the meetings and goods transport in be-
spoke facilities outside of the site area proper.

3.2 8 § Control of passenger and goods traffic

1. Vehicles, persons and objects and materials carried by 
them as well as goods transport equipment shall be checked 
in order to ensure that no dangerous objects are brought 

onto the nuclear facility site without permission. Movement 
at the nuclear facility shall be restricted and controlled so 
that the security arrangements aspects and safety aspects 
can be taken into consideration effectively.
 

Written procedures based on risk analyses and the principle 
of defence in depth are available for inspecting transports and 
persons.

2. Passage and goods traffic control shall be arranged in the 
necessary way, even in connection with nuclear material or 
nuclear waste transports and any related storage.

This requirement mainly concerns the KPA storage and waste 
transport to the VLJ facility and Posiva’s disposal facilityA 
dedicated security plan is followed for the transport and stor-
age of nuclear fuel.

The nuclear facility shall have in place appropriate methods for 
the detection and prevention of the unauthorised extraction of 
nuclear materials, nuclear waste, radioactive substances and 
confidential information.

Supervising the unauthorised removal of the above materials 
and information is implemented by technical and administra-
tive means.
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4. Security personnel and preparation for thre-
ats

4.1 9 § Qualification requirements for security 
personnel

1. Security personnel, as referred to in section 7 l of the 
Nuclear Energy Act (990/1987), shall have completed basic 
guard training in compliance with section 24 of the Private 
Security Services Act (282/2002), or other sufficient security 
sector training. In addition, security personnel shall comply 
with the general qualifications as laid down in section 24.

 
The security personnel meet the requirements in this require-
ment.

2. Moreover, any member of the security organisation of a 
nuclear facility shall demonstrate that he/she possesses the 
knowledge required for the task, concerning:
 1) the security standing order and principles  
 and instructions concerning the operations of the 
  security organisation;
 2) the leading principles of operations and the  
 functions to be secured within the facility;
 3) rescue, emergency and special situation plans  
 for operations; and
 4) any other required operating instructions  
 enabling the security person to perform his/her  
 duties correctly and safely

A training plan has been drawn up for the security personnel 
that includes induction and further training. The plan meets the 
requirements in the decree.

4.2 10 § Special requirements regarding the use 
of forcible means and forcible means equipment

1. A security guard who carries forcible means equipment, 
or whose duties require being prepared to use such equip-
ment in the face of a threat, shall meet the qualification re-
quirements for carrying forcible means equipment as laid 
down in section 29 subsection 2 of the Private Security Ser-
vices Act. The security standing orders of a nuclear facility 
include provisions on user training for forcible means equip-
ment other than those referred to in section 29 subsection 
2 of the Private Security Services Act, and demonstrating 
evidence of the required skills and monitoring thereof.

A training plan has been drawn up for the security personnel 
that includes induction and further training. The security per-
sonnel that may be required to use forcible means during the 

performance of their duties receive appropriate training for the 
forcible means equipment and maintain their skills through 
regular practice. Trainer qualifications have been separately 
defined.
 
2. The security organisation of a nuclear facility may only 
use forcible means equipment complying with the security 
standing orders, possessed by the licensee or security ser-
vices supplier.

The security standing order defines the forcible means equip-
ment available to the security organisation.

3. Section 7o of the Nuclear Energy Act (990/1987) contains 
provisions concerning the right of security personnel to use 
forcible means.

This is a reference and not a requirement.

4.3 11 § Alarm centre

1. A nuclear facility shall have a central alarm centre for 
the purposes of security, and a stand-by centre. Both centres 
shall be capable of maintaining redundant and secure com-
munication with the police and the nuclear facility’s control 
room. The stand-by centre shall be separated from the cent-
ral alarm centre proper by means of distance and structural 
decisions, preventing the simultaneous loss of both centres 
due to the same external or internal reason. The central 
alarm centre or stand-by centre shall always be manned by 
at least one person responsible for emergency functions.

 
The Olkiluoto nuclear power plant has an alarm centre and 
a stand-by alarm centre for the purposes of security arrange-
ments. Their characteristics have been described in more de-
tail in the appropriate FSAR system descriptions. The centres 
are separated from each other very thoroughly by functional 
and physical means. Instructions for the security organisation 
contain the decree’s provisions concerning staffing at the alarm 
centres.

2 In connection with the transport or storage of nuclear ma-
terial or nuclear waste, emergency communication and ar-
rangements shall be implemented in the manner required for 
the protection of transport or storage.

The alarm arrangements for transport are defined in the trans-
port security plans.
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4.4 12 § Command centre and leadership

1. The nuclear facility shall have a permanent person emp-
loyed for managing the security organisation as well as a 
command centre and a stand-by centre equipped for thre-
at scenarios. Both centres shall be capable of maintaining 
redundant and secure communication with the police and 
the nuclear facility’s control room. The stand-by command 
centre shall be separated from the command centre proper 
by means of distance and structural decisions, preventing 
the simultaneous loss of both centres due to the same exter-
nal or internal reason.

The managerial relationships of the security organisation are 
defined by the security standing order and its supplementary 
documents in a manner where the security organisation always 
has one clearly defined leader who is present at the site area.

2  A nuclear facility shall designate an appropriately equip-
ped room for the use of the police in commanding operations 
for the prevention of unlawful action being taken against the 
nuclear facility.

The Olkiluoto nuclear power plant has facilities that have been 
selected in cooperation with the police to serve as the police 
command centre and stand-by centre in case of unlawful ac-
tion.

3 In a nuclear facility, excluding a research reactor, the same 
person cannot simultaneously act as the person responsible 
for commanding the security organisation and emergency 
functions.

This requirement is met. The matter is discussed in more detail 
in the security standing order.

 5. Threats

5.1 13 § Actions to be taken when under threat

1. Immediate action commensurate with the situation shall 
be taken during a threat. 

2. Whenever a threat has been detected, the alarm shall be 
raised with the police immediately. Information on the threat 
and its progress shall be submitted to the police as far as 
possible before they arrive at the scene.

The security standing order and guard instructions contain the 
necessary provisions.

3. When a threat has been detected, the person in charge of 
the security organisation will take control of measures pre-
venting the threat. The Nuclear Energy Decree contains pro-
visions concerning the transfer of leadership responsibility 
for security-related threats to the police. 

4. The licensee shall appoint a sufficient number of persons 
with expertise in nuclear safety and radiation safety to assist 
the police. The licensee is responsible for the matters related 
to nuclear safety and radiation safety at the nuclear facility.

If necessary, experts with the necessary expertise from the 
emergency response organisation of the Olkiluoto nuclear 
power plant are appointed to support the security organisation.

5.2 14 § Notification of the Radiation and 
Nuclear Safety Authority (STUK)

1. The Radiation and Nuclear Safety Authority (STUK) will 
be notified without delay when a threat arises. The licensee 
shall ensure that the Radiation and Nuclear Safety Autho-
rity (STUK) is kept informed of the threat and its progress, 
even in cases where the security organisation command is 
committed to activities aimed at preventing the realisation 
of the threat.
 
The security standing order and guard instructions contain the 
requirements in accordance with the decree. Separate persons 
have been appointed for maintaining communication with 
STUK.
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6. Miscellaneous provisions

6.1 15 § Drafting of plans

1. Plans on security, and measures to prepare for threats, 
shall be prepared in cooperation with the appropriate police 
authorities.

 The plans on security arrangements and the related emergency 
response arrangements have been implemented in cooperation 
with the local and national police units.

6.2 16 § Obligation to observe confidentiality 
and secrecy

1. Section 16 Provisions on the obligation to observe con-
fidentiality and secrecy are laid down in section 78 of the 
Nuclear Energy Act, and sections 14 and 41 of the Private 
Security Services Act.

The training related to confidentiality is provided to the entire 
personnel as part of the induction training. Information security 
is discussed in the company’s information security policy and 
the related lower-level documents.

7. Summary

Based on the above, the security arrangements for the Olki-
luoto 3 plant unit meet the requirements in the Radiation and 
Nuclear Safety Authority’s regulation concerning security ar-
rangements in the use of nuclear energy (STUK Y/3/2016, 1 
January 2016).
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APPENDIX 7

A DESCRIPTION OF 
THE MEASURES TO RESTRICT THE BURDEN CAUSED BY  
THE NUCLEAR FACILITY ON THE ENVIRONMENT
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1. ENVIRONMENTAL IMPACTS ASSESSMENT 

Environmental studies have been performed at Olkiluoto 
for nearly 40 years. The studies were initiated with compre-
hensive analyses concerning the basic status of the environ-
ment, and after the power plant was started, the effects of its 
operation have been tracked with extensive environmental 
monitoring programmes, the most significant of which in-
volve the monitoring of radioactive discharges and the loads 
caused by cooling water and wastewater. The information 
concerning the environmental impacts of the plant units Ol-
kiluoto 1 (OL1) and Olkiluoto 2 (OL2) will be utilised when 
evaluating the environmental effects of plant unit Olkiluoto 
3 (OL3).

The releases into the environment from the facility occur in 
a controlled manner through the collection and processing 
systems for gaseous and liquid radioactive material.  The 
nuclear power plant unit includes facilities and equipment 
required for the interim storage of spent nuclear fuel (for a 
few years) and the treatment and interim storage of low and 
intermediate level power plant waste. The separate interim 
storage for spent nuclear fuel (KPA storage) has been expan-
ded to cover the needs of the OL3 plant unit. The plant site 
also features interim storage facilities for intermediate le-
vel waste (KAJ storage) and low activity level waste (MAJ 
storage). They can be used for the storage of nuclear waste 
generated during the operation of the OL3 plant unit without 
any plant modifications at this point.

The environmental impacts of the nuclear power plant unit 
will be evaluated throughout the entire service life of the 
unit. The project to construct a third plant unit at Olkiluoto 
started with an environmental impact assessment (EIA) pro-
cedure in accordance with the Act on Environmental Impact 
Assessment Procedure (468/1994). This allowed the project 
to receive a comprehensive assessment of the environmental 
impacts of the project and its different implementation op-
tions at an early stage. The EIA procedure was also used to 
provide the general public with information concerning the 
project and opportunities to participate in its planning.

The EIA procedure was not applied to increasing the capaci-
ty of the KPA storage, since it does not cause significant ad-
verse environmental impacts comparable to the impacts of 
the projects listed in Section 6 point 7 (b–d) of the EIA Dec-
ree. However, this appendix also analyses the environmental 
impacts of the use of the KPA storage where applicable.

The environmental impacts of the OL3 plant unit have been 
discussed in more detail in connection with the environ-
mental permit and cooling water intake permit procedure. A 
separate Natura assessment procedure has been completed 
concerning the effects of the project on the Natura nature 
conservation areas.

The environmental impact assessment has observed the 
combined impacts of the existing activities in the area and 
the activities that are planned for the area. There have been 
no substantial changes in the environment of the site area 
that would have affected the results of the environmental 
impact assessment. This appendix describes the environ-
mental impacts of the OL3 power plant unit and the design 
bases for preventing environmental damage and limiting the 
burden on the environment.

TVO uses a certified environmental management system 
that meets the requirements of the international ISO 14001 
and the EMAS directive. Furthermore, the Olkiluoto power 
plant is included in the industrial energy efficiency agree-
ment, and the energy efficiency system is integrated into the 
environmental management system. TVO’s environmental 
management system covers taking the environment and 
energy questions into account over the entire lifespan of 
nuclear energy generation, and the principle of continuous 
improvement as regards the level of energy efficiency.
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2. RADIOACTIVE SUBSTANCES

2.1 Principle of isolation 

The process of heat generation in a nuclear power plant is based 
on the splitting of uranium nuclei in the fuel of the nuclear reac-
tor. This process generates radioactive substances that are isola-
ted from the environment by means of multiple release barriers.  

The fuel is inside the reactor pressure vessel, sealed inside 
gas-tight protective cladding. The fuel cladding and the reac-
tor pressure vessel with its cooling water circuit form two ne-
sted release barriers around the fuel. The reactor containment, 
which has a steel lining on its inner walls, acts as the third and 
final release barrier between the radioactivity contained in the 
fuel and the environment. 

The volume of the fuel used by the nuclear power plant is very 
small in comparison to the amount of energy it contains. The 
process that generates the heat does not need to be connected 
to the environment in order to operate. This allows for applying 
the principle of isolation that uses the protective layers descri-
bed above. According to this principle, the radioactive substan-
ces created in the fuel, which account for the predominant part 
of the activity created in the nuclear power plant process, are 
retained within a small volume inside the plant unit.

An amount of radioactive substances that is low when com-
pared to the radioactivity of the fuel is generated as a result 
of activation, as the cooling water flowing inside the reactor 
passes through the reactor core. Any substances released from 
the fuel as a result of possible fuel cladding failures are also car-
ried over into the reactor cooling water. This activity is retained 
inside the reactor system or routed into other closed systems, 
such as the reactor water purification system, after which the 
radioactive substances are treated using nuclear waste mana-
gement methods. 
  
The principle of isolation is also applied to the waste manage-
ment of the nuclear power plant. Radioactive waste is packed 
and supervised in a manner that ensures that no harmful relea-
ses into the environment can occur. The waste is disposed of in 
the bedrock. The waste packages and the technical protective 
layers surrounding them ensure that the waste is isolated from 
the organic environment in the long term. When the technical 
protective layers lose their integrity after an extended period of 
time, the activity of the waste will have reduced to a fraction 
of the original level and the amount of activity released only 
places a minor load on the environment. Nuclear waste mana-
gement for the Olkiluoto 3 plant unit is discussed in Appendix 
9 to this application. 

2.2 Emissions during normal operation and 
operational occurrences
 
During operation, releases of radioactive substances are gene-
rated when processing water or gases removed from the reactor 
cooling system inside the purification systems, for example. At 
the power plant unit, reducing the activity of gaseous substan-
ces before their release into the environment is mainly based 
on delaying the release, which allows short-lived radionuclides 
to lose most of their activity before they are released into the 
environment. Radioactive substances that are released through 
the ventilation system in the KPA storage are measured and 
reported to the Radiation and Nuclear Safety Authority each 
quarter. In practice, there have been no detectable radioactive 
releases from the KPA storage (with the exception of a very 
small release of tritium), and these are not expected to substan-
tially increase after the expansion of the KPA storage.

In order to limit the activity of effluents at the power plant unit, 
the water released into the environment is purified by means of 
filtration or evaporation. There are no direct radioactive water 
effluents from the KPA storage, since its active waste water is 
processed together with the active waste water from plant unit 
OL1. The releases of activity into the sea from the KPA storage 
are included in the releases from OL1 and not presented separa-
tely. The expansion of the KPA storage will cause a very small 
increase in the radioactive effluents from OL1.

All systems containing radioactivity are located inside plant 
rooms that are a part of the controlled area. Leakages and drain 
waters from the controlled area are led into collection tanks, 
from which they can be routed to purification or, if the activity 
is sufficiently low, released into the environment. The ventila-
tion system is used to maintain the controlled area at a vacuum 
when compared to the ambient air pressure. The ventilation 
exhaust flow is filtered if necessary and routed into the plant 
unit’s ventilation stack that has instruments for monitoring the 
activity level of the exhaust air.

The treatment and purification arrangements for radioactive 
materials are implemented in a manner that allows the releases 
caused by normal operation and anticipated operational occur-
rences to be kept at a level where the radiation dose caused to 
the local population is only a fraction of the limit values con-
cerning the safety of nuclear power plants that are provided in 
the Nuclear Energy Decree (161/1988). The limiting value for 
releases during normal operation is 0.1 millisieverts per year. 
The limit value for the annual dose of an individual in the po-
pulation, arising as the result of an anticipated operational oc-
currence, is also 0.1 millisieverts. The allowed release limits for 
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radioactive materials from plant units in the same site area are 
defined in a manner where the combined releases do not cause 
a dose that would exceed the limiting value. 

The radiation dose caused by the releases during the normal 
operation of Olkiluoto 3 to an individual of the nearby popu-
lation is estimated to be below 0.001 millisieverts per year; in 
other words, it is of the same magnitude as the dose caused by 
the existing plant units. The KPA storage accounts for an insig-
nificant share of the releases during normal operation.

During operation, the dose is estimated on the basis of results 
from release monitoring based on continuous measurement or 
sampling and the weather information registered by the weat-
her mast. The calculation models have been approved by the 
Radiation and Nuclear Safety Authority. The estimated dose is 
less than 1% of the limit value and less than 0.03% of the ave-
rage radiation dose that Finnish people receive annually from 
other radiation sources. Finns receive an average radiation dose 
of 3.2 millisieverts per year. Most of this is caused by natural 
radiation sources, the most significant of which is the radioac-
tive radon gas that is released into indoor air from the soil. The 
other exposure is mostly due to background radiation from spa-
ce and the soil and food, construction materials and healthcare 
procedures. The radiation dose caused by natural background 
radiation varies by area. For example, the dose caused by exter-
nal radiation from soil and buildings varies between 0.17 and 
1.0 millisieverts at different locations in Finland.

The annual radiation dose of less than 0.001 millisieverts that 
is caused by the Olkiluoto 3 plant unit on the local population 
results in a theoretical cancer risk that is insignificant in com-
parison to the risk level caused by the average annual dose of 
approximately 3 millisieverts and its regional variations.

In conclusion, it can be stated that the amounts of radioactive 
substances released into the environment during normal opera-
tion are so small that they are insignificant in terms of human 
health. 

2.3 Releases in accident situations

In order to prevent accidents and to limit their consequen-
ces, the design, construction and operation of the plant unit 
follows safety principles and regulations that have been 
specified in Appendix 6 to this application. The same safety 
principles and regulations are applied as regards the KPA 
storage. The accident analyses presented in the final safety 
analysis report of the KPA storage have been updated to take 

into account the expansion of the storage.

The plant unit’s design basis accidents include, for examp-
le, situations where a leak is formed in the reactor coolant 
system and the safety systems operate as intended. In these 
accident situations, no limitations concerning access or the 
use of foodstuffs are required in the areas surrounding the 
power plant. The radiation dose to the local population must 
not exceed the limiting values defined for postulated acci-
dents in the Nuclear Energy Decree (161/1988). The limi-
ting values for annual doses have been defined for different 
accident classes based on their postulated frequency of oc-
currence. Class 1 postulated accidents can be assumed to oc-
cur less frequently than once during any period of a hundred 
years of operation, but at least once during any period of a 
thousand years of operation. Class 2 postulated accidents 
can be assumed to occur less frequently than once during 
any period of a thousand years of operation. The limit va-
lue for the annual dose of an individual of the population is 
1 millisieverts for class 1 accidents and 5 millisieverts for 
class 2 accidents.  The dose is calculated as a sum of the 
effective dose due to external radiation in any one year and 
the committed effective dose from the intake of radioacti-
ve substances over the same period of time. The integration 
time for adults is 50 years.

The limits apply to the radiation dose of a representative 
individual from the most exposed population group. The 
presented dose limits are of the same magnitude as the ra-
diation dose received by average Finns from other radiation 
sources over the course of a year. If an average Finn receives 
the dose corresponding to the limiting value of a postulated 
accident once during their lifetime, it will increase their ra-
diation burden by approximately 2%. This change is minor 
when compared to the variation in lifelong dose caused by 
natural radioactivity in different regions of Finland.

Design extension condition refers to an accident where an an-
ticipated operational occurrence or class 1 postulated accident 
involves a common cause failure in a system required to execute 
a safety function, caused by a combination of failures identified 
as significant on the basis of a probabilistic risk analysis (PRA) 
or a rare external event, and which the plant unit is required to 
withstand without severe fuel damage. The limiting value for 
the annual dose of an individual in the population, arising from a 
design extension condition, is 20 millisieverts. This corresponds 
to the annual radiation dose that is allowed for a radiation wor-
ker as a five-year average..
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In the case of a severe reactor accident, it is assumed that the 
plant’s safety systems are not operational as a result of a leak 
in the reactor system or other damage. This may result in se-
vere damage to the reactor core, as a result of which some of 
the radioactive substances contained in the fuel are released 
into the reactor containment. According to the design require-
ments, the containment must limit the amount of radioactivity 
released into the environment in a manner which causes neit-
her acute health detriments to the population in the vicinity 
of the nuclear power plant nor any long-term restrictions on 
the use of extensive areas of land and water. Pursuant to the 
Nuclear Energy Decree (161/1988), the release of radioactive 
substances caused by a severe reactor accident or a severe 
accident at a nuclear power plant shall not result in the need 
for large-scale population protection measures or prolonged 
restrictions on the use of large areas of land and water. To 
limit long-term effects, the limit for an atmospheric release of 
caesium-137 shall be 100 TBq. The probability of exceeding 
this limit shall be extremely low. The Radiation and Nuclear 
Safety Authority’s Guides for Nuclear Safety set forth nume-
ric design goals for the core damage frequency and the proba-
bility of a release that exceeds the above limiting value.

The final safety analysis report (FSAR) for the plant unit uses 
detailed analyses to demonstrate that the plant unit meets the 
requirements for accident situations set forth in the Nuclear 
Energy Decree (161/1988). Probabilistic risk assessments 
(PRA) are used to demonstrate that the probability of excee-
ding the limiting value for a severe reactor accident is very 
small.

2.4 Actions taken in order to reduce  
environmental impacts

Minimising the environmental impacts of radioactive re-
leases is based on minimising releases according to the 
principle of isolation described above. In accordance with 
the Radiation and Nuclear Safety Authority’s Guides, re-
leases must be limited by using the Best Available Techni-
ques (BAT). The BAT approach refers to production met-
hods, methods for the purification of releases and methods 
for operational planning, construction, maintenance and 
operation that are as effective and advanced as possible, 
technically and financially viable, and can be used to pre-
vent or effectively reduce the pollution of the environment 
due to the operation. The water treatment and off-gas sys-
tems of the plant have been designed with this approach 
in mind.

The waters and gases released into the environment are ef-
fectively purified by collecting the radioactive substances 
contained in them into filters that are stored as solid nuclear 
waste, isolated from the environment. During operation, the 
releases of radioactive substances are so minor that their ef-
fect on the radiation dose to the environment is insignificant. 

The solid radioactive waste accumulated in the filters is tem-
porarily stored on the premises at OL3 and in the interim 
storage for intermediate level waste in the site area. Later, 
the intermediate level waste from OL3 will be disposed of 
in the extension of the VLJ facility.

Radioactive wastewater will be led into the containers at the 
waste building via fixed pipelines. There are separate col-
lection containers for primary circuit water. The treatment 
of wastewater depends on its composition. Centrifugal se-
paration and evaporation are used to separate solid particles 
and solidify liquid waste. The process can be improved by 
using different chemicals according to the situation, and 
biological methods can also be used for organic waste. The 
steam that is generated in the evaporation process is lique-
fied and collected into a monitoring tank. The sufficiently 
low activity level of the water released into the environment 
is determined by using a sampling-based measurement and 
a separate measurement that monitors the radiation level of 
the pumping line and stops the pumping when the limiting 
value set for the radiation level is exceeded. 

Gaseous radioactive waste mainly consists of the fission ga-
ses xenon and krypton, which are dissolved into the prima-
ry coolant as a result of fuel failures. These are discharged 
into the degasification system along with the other gases that 
have accumulated in the primary circuit, such as hydrogen 
and oxygen. The degasification system consists of flushing 
and delay sections.  Gases can be released from the flushing 
section in order to reduce the hydrogen concentration. In 
the delay section, the radioactive xenon and krypton are de-
layed, which causes their amounts to fall very low as a result 
of radioactive decay. The gas released from the off-gas sys-
tem is routed into the ventilation stack that has a continuous 
activity level measurement.

The plant’s safety systems aim to ensure that releases are 
controlled even in accident situations. Nevertheless, prepa-
rations are also made for activities that can be started in an 
accident situation in order to prevent the unnecessary radia-
tion exposure of the population. The power plant operator’s 
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own emergency preparedness organisation is prepared to 
perform the necessary radiation measurements in the site 
area and its vicinity, to issue the necessary alarms to the 
nearby area and the authorities and to estimate the effects of 
any possible radiation doses released into the environment 
due to the accident. In an accident situation, the rescue ser-
vices organisation of the authorities is responsible for any 
population protection activities that may be considered ne-
cessary. 

2.5 Analysis methods for environmental impacts

Standardised calculation models are available for estimating 
the convection of radioactive substances in water systems, the 
atmosphere and food chains. They can be used to estimate the 
radiation doses of the environment on the basis of measured 
and anticipated releases. The models take into account all the 
significant exposure routes through which radioactive substan-
ces can be carried inside the human body. The information 
concerning the environment and the living habits of the popu-
lation that are required for the models have been analysed and 
selected to suit the environment at the site area. The calculation 
of airborne convection uses meteorological measurement in-
formation that is produced by the continuously operating me-
asuring instruments at the plant site.

The actual conditions of the site area and its surroundings can-
not be completely described in the dose calculations due to the 
high variation in the variables describing the environment and 
the living habits of the population. This is compensated for by 
selecting numeric values for the variables in the models that 
tend to increase the radiation dose calculated on the basis of the 
releases. This conservative approach that tends to overestimate 
the doses aims to ensure that the actual doses caused to humans 
are always smaller than the calculated values. 

2.6 Monitoring programme 

The releases of radioactive substances from the nuclear po-
wer plant occur through monitored discharge routes. The 
total activity and nuclide concentration of the releases are 
measured. The direct measurement of the doses caused in 
the environment by the emissions is impossible due to their 
small size when compared to natural background radiation 
and its variations. The concentrations of radioactivity are 
measured by means of an environmental radiation monito-
ring programme that includes, among other things, determi-
ning the activity concentrations of some 400 environmental 
samples each year. 

The radiation and radioactivity in the environment are mo-
nitored according to a monitoring programme that is upda-
ted at least once every five years. The updates of 2008 and 
2009 added sampling points that can be used to detect any 
releases that could be carried further to the sea due to the 
increase in cooling water flow caused by OL3. The radiation 
monitoring programme was last updated in 2012. The me-
asurement and sampling targets are external radiation, air, 
rain water, soil, milk, grain, garden products, meat, pasture 
grass, natural plants, game, household water landfill water, 
groundwater, seawater, periphyton, sedimenting matter, 
bottom sediment, fish, aquatic plants, benthos and the local 
population.

During the operation of OL1 and OL2, as a result of the 
low amount of released radioactive substances, the measu-
rements of the monitoring programme have not indicated 
any changes in the radiation dose levels of the power plant 
environment that would be distinguishable from natural 
background radiation. In precise nuclide-specific measu-
rements, individual samples have shown small amounts of 
radioactive substances that originate from releases at the 
power plant. The detailed environmental monitoring results 
are presented to the Radiation and Nuclear Safety Authority 
in the quarterly and annual reports. 
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3 COOLING WATER AND WASTEWATER
3.1 Load

The Olkiluoto 3 plant unit utilises cooling water at a rate of 
approximately 60 m3/s. The water passes through the turbine 
condenser inside the piping and returns to the sea 12oC war-
mer. The cooling water is extracted from the OL3 plant unit’s 
own intake channel and discharged into the expanded cooling 
water discharge channel for the existing plant units OL1 and 
OL2. On 19 June 2006, the Environmental Permit Agency 
of Western Finland granted TVO a permit (no. 13/2006/2) 
in accordance with the Water Act to route the cooling water 
required by OL3 from the sea. The licence conditions concer-
ning the discharge of cooling water have been defined in the 
environmental permit for the power plant.

The KPA storage acquires its cooling water from Olkiluo-
donvesi, which is also where the warmed cooling water 
is discharged. After the expansion, the cooling power and 
cooling water flow may increase approximately twofold. 
After the commissioning of OL3, the cooling water is mi-
xed with the cooling water intake of three nuclear power 
plant units (approximately 140 m3/s in total); for this rea-
son, the thermal load is not anticipated to have substantial 
environmental effects.  The thermal load of the KPA sto-
rage will be at its highest, approximately 4 MW, after the 
decommissioning of OL1 and OL2. 

Wastewater created in the power plant area includes the 
water from the raw water treatment plant and deminera-
lisation plant, the water from the liquid waste treatment 
plant, the rinsing water from the chain basket filters, sani-
tary wastewater and laundry wastewater. The wastewater 
fractions are treated by mechanical, chemical or biological 
methods or combinations thereof before they are dischar-
ged into the sea. The wastewater causes minor nitrogen 
and phosphorus loads as well as oxygen consumption lo-
ads in the sea areas. The loads caused by non-radioactive 
wastewater are regulated in the environmental permit of 
the power plant.

3.2 Environmental impacts of the load

The water areas surrounding the site area allow for the supp-
ly of the cooling water required for the Olkiluoto 3 plant unit 
and the discharge of the cooling water back into the sea. The 
sea area around Olkiluoto is fairly open and provides a good 
environment for the mixing and circulation of water. Winds 
have a strong effect on the currents. 

The construction of the Olkiluoto 3 plant unit will increase 
the amount of cooling water; as a result, the growth in the 
warmed-up area that stays open during the winter is directly 
proportional to the thermal power released into the sea. The 
rise in temperature that is caused by the combined effects of 
three power plant units will extend to a distance of a few ki-
lometres from the discharge site. However, the water tempe-
rature will only rise by several degrees in the very top layer 
of the waters surrounding the discharge site. The rise in tem-
perature is most clearly observable during a cold winter, as 
the sea area in front of Olkiluoto remains open and the ice 
around it is weakened. The temperature increase caused by 
cooling water and the size of the warmer area vary by weat-
her, season and the degree of utilisation of the power plant.

Experience has shown that the effects of cooling water on the 
other characteristics of seawater are very low. The oxygen 
situation in front of Olkiluoto has been good almost without 
exception, and the situation is not expected to drastically 
change as a result of the thermal load. The biological effects 
of warm cooling water in the water system are due to the 
extended growth period in the ice-free areas. This increases 
the basic production of phytoplankton, but not substantially 
when compared to the natural variation.

The effects of cooling water on the fish populations in the 
area are expected to remain at the current level. Cooling wa-
ter affects the movements and occurrence of specific species 
of fish in the area. The usability of the fish is not affected by 
cooling water. Cooling water does cause limitations on ice 
fishing. After the operation of OL3 has started, TVO will 
analyse the passage of fish to the plant unit with the cooling 
water in accordance with the permit it has received pursuant 
to the Water Act.   

The concentrations of nutrients in the sea areas in front of 
Olkiluoto are typical of the coastal waters of the Bothnian 
Sea. Since the increase in wastewater load is minor, it is 
not expected to affect the state of the sea area. The rivers 
that flow towards the sea area have the largest impact on 
the nutrient and solid matter loads in the sea areas in front 
of Olkiluoto.

3.3 Analysis methods for environmental impacts

The environmental impacts of the Olkiluoto power plant 
have been assessed by utilising survey and follow-up infor-
mation that has been gathered in the surrounding areas of 
Olkiluoto for nearly 40 years. Calculation methods based on 
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computer modelling have been used to support the design of 
the cooling water solutions for the new plant unit. 

The dispersion of the cooling water from the Olkiluoto 3 
plant unit and its impact on seawater temperatures and 
the ice situation have been analysed by means of a three-
dimensional flow model developed by Suomen Ympäris-
tövaikutusten Arviointikeskus Oy (YVA Ltd). The model-
ling examined the differences between different intake and 
discharge location options, and the results were available 
when the optimal placement and structure for the unit’s coo-
ling water intake and discharge was being optimised.

3.4 Actions taken in order to reduce  
environmental impacts

The environmental effects of cooling water can mainly be 
influenced by the purposeful design of the intake and di-
scharge structures. The intake and discharge locations of 
the Olkiluoto 3 plant unit have been positioned in a manner 
that minimises warm water recirculation and maintains the 
discharge water temperature as low as possible. In order to 
minimise the adverse effects, the discharge flow is guided 
in a manner that effectively mixes the warm water with the 
surrounding bodies of water. 

The environmental permit decision for the Olkiluoto po-
wer plant requires analysing the recirculation of cooling 
water and taking actions in order to prevent it. TVO has 
constructed an embankment in the strait between the islands 
of Olkiluoto and Kuusisenmaa in order to prevent recircula-
tion. The Environmental Permit Agency of Western Finland 
granted TVO a permit (no. 52/2009/2) for the construction 
of the embankment.

The amount of wastewater generated at the power plant is 
minimised by means of water use planning and recycling. 
The wastewater generated from the operation of Olkiluoto 
3 is treated either at the OL3 plant unit or in the common 
wastewater treatment systems for the Olkiluoto power plant.   

3.5 Monitoring programme 

The environmental effects of the Olkiluoto nuclear power plant 
are being monitored in accordance with the environmental 
permit granted by the Environmental Permit Agency of Wes-
tern Finland. The comprehensive environmental monitoring 
programme covers, among other things, the monitoring of the 
amount and temperature of cooling water, the monitoring of the 

operation and load of the sanitary water purification plant, the 
physicochemical and biological monitoring of the sea area, the 
monitoring of the ice situation and fishery research.   

The results of the environmental monitoring are reported for 
each monitoring session and as an annual report. The annual 
report is submitted to the Centre for Economic Development, 
Transport and the Environment of Southwest Finland, which 
acts as the environmental supervision authority and fishery 
authority, the environmental authorities of the municipality of 
Eurajoki, and several other national and local authorities.  
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4. OTHER ENVIRONMENTAL IMPACTS 
Other environmental impacts caused by the operation of the 
Olkiluoto 3 plant unit include noise, waste, releases into the 
air from the auxiliary power sources and the storage and use 
of chemicals and liquid fuels in the site area. The realisation 
of these effects is regulated in the environmental permit for 
the Olkiluoto power plant unit and the permit for the indust-
rial processing and storage of hazardous chemicals. As re-
gards the carbon dioxide emissions of the emergency diesel 
generators TVO is included in the emissions trade system. 

5. EFFECTS ON NATURA AREAS 
The possible effects of the Olkiluoto 3 plant unit on Natura 
2000 areas were already examined during the environmental 
impact assessment. After this, the effects were assessed in 
more detail in a separate Natura assessment (Report by In-
sinööritoimisto Paavo Ristola Oy on 17 May 2001 and site 
visit report on 31 August 2001). The reports state that the 
consequential effects of the new plant unit cannot be con-
sidered substantial in terms of the conservation of natural 
values in the Natura areas. In its statement on 26 June 2001, 
the Centre for the Environment of Southwest Finland stated 
that the operation of the new unit would not be likely to cau-
se significant changes to those natural values of the Rauma 
archipelago area (FI0200073) proposed for inclusion in the 
Natura conservation programme that were used as the basis 
for the proposal.
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6. ENVIRONMENTAL PERMITS
On 19 June 2006, the Environmental Permit Agency of 
Western Finland granted TVO an environmental permit to 
expand the Olkiluoto nuclear power plant by constructing 
the OL3 plant unit (no. 12/2006/2 and 11/2006/2). The 
environmental permit was discussed by higher instances: 
the Administrative Court of Vaasa made a decision on the 
matter on 28 August 2008 and the Supreme Administra-
tive Court gave its decision on 16 September 2009. The 
decision by the Supreme Administrative Court gave le-
gal force to the environmental permit. The environmental 
permit is valid until further notice, and an application to 
amend the requirements of the permit was submitted to 
the authorities on 30 April 2014.  

7. CONCLUSIONS
The OL3 nuclear power plant unit underwent a comprehensive 
environmental impact assessment procedure, during which the 
implementation of the new power plant was not found to have 
any significant adverse effects on the environment that could 
not be reduced to an acceptable level. Due to the careful adhe-
rence to the principle of isolation, the operation-time releases of 
radioactivity from the nuclear power plant are so low that they 
do not have an effect on the environment or the local populati-
on. Even in accident situations, the releases will be so small that 
environmental effects are low and will not prevent the normal 
use of the environment. The cooling water from the Olkiluoto 
3 plant unit is not considered to be unreasonably detrimental to 
the water systems in the region.

The environmental effects of OL3’s operation will be monito-
red by means of monitoring programmes, and the results will 
be reported to the regulatory authorities in the manner required 
by the monitoring programmes. The environmental effects of 
the plant unit and the implementation of its monitoring pro-
gramme will also be evaluated in connection with the renewal 
of the operating licence and the review of the environmental 
licence. 
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1. GENERAL DESCRIPTION  
OF THE ORGANISATION
 
The power plant’s operating line organisation and nuclear 
safety organisation and their management relationships, tasks, 
authorities and qualification requirements are presented in the 
administrative rules of the Olkiluoto nuclear power plant that 
are required by Section 122 of the Nuclear Energy Decree 
(161/1988). Furthermore, the administrative rules present the 
responsible managers referred to in Section 7 k of the Nuclear 
Energy Act and their deputies and the persons responsible for 
emergency response arrangements, security arrangements and 
safeguards of nuclear materials referred to in Section 7 i of 
the Nuclear Energy Act and their deputies, and their tasks, au-
thorities and responsibilities. The administrative rules observe 
the responsibilities and leadership relations of the Olkiluoto 
3 (OL3) plant unit during its construction and operation. The 
administrative rules have been approved by the Radiation and 
Nuclear Safety Authority.

The Operations section’s organisation for the OL3 plant unit 
is part of the Operations unit within Teollisuuden Voima Oyj’s 
Electricity Production business and it is managed in a similar 
manner to the Operations sections of the OL1 and OL2 plant 
units. The OL3 Operations section reports to the Vice President 
of Production of Teollisuuden Voima Oyj. Figure 1 presents the 
organisation of Teollisuuden Voima Oyj.

Teollisuuden Voima Oyj’s organisation and the tasks of the or-
ganisation units have been presented in more detail in a sepa-
rate organisation manual that also presents the organisation 
and responsibilities for the OL3 plant unit. The organisation 
manual has been submitted to the regulatory authority (STUK) 
for information. The following only presents an outline of the 
organisation.

2. ADMINISTRATIVE BODIES, SELECT 
COMMITTEES AND COMMITTEES
 
The company has a Board of Directors that consists of repre-
sentatives named by the General Meeting.

The Board has appointed the following select committees that 
report to it: the select committee for Auditing and Financing, 
the select committee for OL3, the select committee for Nuclear 
Safety and the select committee for Appointment and Rewards.

The Board has appointed the following committees and guid-
ance groups to assist the operative management: the Operations 
committee, the Financing committee, the Economics commit-
tee and the OL3 committee.
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3. GENERAL MANAGEMENT 
TVO’s operations are led by the President and CEO, whose 
direct reports are the Directors of business and services and the 
group’s Business Partners. The President and CEO reports to 
the Board concerning the operation and results of the company. 

The President and CEO is assisted by the Management Group 
that includes the President and CEO, the Directors, the Presi-
dent and CEO of Posiva and a representative from the person-
nel and his/her deputy in accordance with the Act on Person-
nel Representation in the Administration of Undertakings. The 
President and CEO acts as the chairman.

TVO’s organisation is divided into three business units and 
three service functions. TVO’s business units are Electricity 
Production and the OL3 project, in addition to which Posiva is 
a third business unit at the group level. The services required by 
the group and the business units are centrally produced by the 
service functions. The service functions include Technical Ser-
vices, Safety and Support Services. Safety is also responsible 
for the supervision tasks that require independence.

The business units are led by business directors and the service 
functions are led by service directors.

The business units and service functions are divided into units 
or competence/service centres and further into teams or sections. 

Units and competence/service centres are led by managers, 
sections are led by section heads and teams are led by team 
supervisors. 

The service functions also have tasks (roles) for development 
representatives, service representatives and customer repre-
sentatives. A representative is responsible for a specific area. 
The title of Business Partner is independent of the organisation 
hierarchy. It depicts the role of leading and developing a service 
function within a business unit. 

Experts form bodies that report to the President and CEO, di-
rectors or managers. Experts operate in special tasks within 
their field. There are three levels of experts: executive experts, 
senior experts, and experts. 

For the management of cross-functional tasks or topics, the 
management has set up workgroups that include representa-
tives from different organisation units. These include the fol-
lowing, for example: 

- Safety group
- Plant meeting
- Information Security group
- Fuel group
- Outage group
- ALARA group
- Operating Experience group
- Risk Management group
- Ageing Management group
- Safety Culture group

The composition and tasks of the workgroups are defined in the 
organisation manual appendix “Meetings and workgroups”, 
with the exception of the Safety group whose rules of proce-
dure are defined in the administrative rules of the Olkiluoto 
nuclear power plant.

Different expert groups may be assembled to discuss specific 
topics, if necessary. The purpose of these groups is to simplify 
the processing of matters and to promote information transfer 
and cooperation across the boundaries of organisation units.

The organisation manual describes the structure of TVO’s or-
ganisation, the task areas, responsibilities and authorisations of 
the organisation units, the general principles for developing the 
organisation and the principles for cooperation in more detail. 
The organisation manual is submitted to STUK for informa-
tion. Figure 1 presents TVO’s basic organisation.

4. ELECTRICITY PRODUCTION

The task of the Electricity Production business unit is to 
manage the commissioning, operation and maintenance of 
the company’s nuclear facilities, operations support, train-
ing the control room personnel in terms of plant and op-
erations technology, supervising the environmental impacts 
related to the business unit’s operations and planning and 
implementing outage operations.

The task of the business unit is to ensure that the structure 
of the company’s nuclear facilities continuously allows for 
economically optimised energy production while meeting 
the safety requirements.

The task of the business unit is also to suggest and justify 
structural changes to the nuclear facilities and to participate 
in their design and implementation, and to prepare for the 
operation of new nuclear power plant units.
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Figure 1. TVO’s basic organisation.

The business unit draws up the annual investment plans, 
maintains a long-term investment plan and tracks their im-
plementation. 

The business unit is also responsible for the procurement of 
nuclear fuel and fuel for the Meri-Pori power plants as well 
as for power management.

The business unit must perform its tasks in a manner 
whereby electricity production is economically optimised 
and compliant with the requirements and goals set for nu-
clear safety, quality assurance and environmental protec-
tion.

4.1 Operations unit

The unit includes the following sections, teams and areas of 
responsibility:
• OL1 Operations section
•  OL2 Operations section
•  OL3 Operations section
•  Operations Support team
•  Power Management responsibility area

The task of the unit is to operate the plant units Olkiluoto 1, 
Olkiluoto 2 and Olkiluoto 3 and the KPA storage in accordance 
with the company’s objectives and obligations as well as the 
regulations and guidelines, and to plan and develop the opera-
tional activities of these plant units. 

The task of the unit is to coordinate and supervise the activi-
ties at the plant units Olkiluoto 1, Olkiluoto 2 and Olkiluoto 3 
in order to ensure that the activities are safe, economical and 
systematic.

The manager of the Operations unit has the following separate 
tasks:
•  Acting as the project manager for the OL3 project’s TUVA 

subproject
•  Acting as the TVO OL3 Operation Manager during the 

commissioning stage of the OL3 project.

4.1.1 Operations sections and  
Operations Support team

The activities of the Operations sections are led by section 
heads, who are responsible for operating the plant unit with-
in their area of responsibility according to the guidelines 
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and regulations that are in force. The head of the OL1 Op-
erations section is responsible for supervising the operation 
of the KPA storage and VLJ facility and for operating the 
KPA storage according to regulations and guidelines. The 
section head is responsible for applying for and maintaining 
the licenses required by the OL1,  OL2 and OL3 operating 
personnel, the drafting of the disturbance and scram reports, 
launching investigations concerning operational occur-
rences and making or requesting the decision for starting the 
plant in accordance with the Technical Specifications. The 
shift supervisors, outage coordinator, power plant engineers 
and operations technicians report to the section head.

• During preparation for electricity production, the tasks of 
the head of the OL3 Operations section are as follows:

•  Managing the use of the control room, work permit office 
and field operator resources required for the commission-
ing of the OL3 in the OL3 project’s common OIO organi-
sation. 

•  Acting as the TVO OIO Operation Manager during the 
commissioning stage of the OL3 project.

The most important tasks of the Operations Support team in-
clude:

•  Drawing up the production forecasts and plans for the 
plant units.

•  Maintaining and developing the instructions and docu-
ments related to the operation of the plant units.

•  Drawing up the reports concerning the operation of the 
plant units and submitting daily reports to STUK.

•  Monitoring, analysing and reporting the power level vari-
ations of the plant units and compiling statistics concern-
ing them during the operating cycle and in connection 
with plant modifications.

•  Advance planning of the functional periodic tests per-
formed by Operations, coordinating their performance 
and arranging supervision.

•  Supervising the performance of the periodic tests that are 
important to safety and assessing the acceptability of the 
test results.

•  Training the operating personnel, in particular in terms 
of plant technology, operations technology and simulator 
training.

4.2 Maintenance unit

The unit includes the following teams:
•  Electrical and I&C Maintenance planning
•  Mechanical Maintenance planning

•  Mechanical Maintenance
•  Electrical and I&C Maintenance
•  Property Maintenance
•  Property Management

The task of the unit is to ensure the preventive maintenance, 
condition monitoring, repair and modifications of the build-
ings, properties and mechanical equipment in the Olkiluoto 
area.  Furthermore, the task of the unit is to participate in the 
planning and implementation of structural modifications re-
garding mechanical, electrical and I&C equipment and sys-
tems, and managing the electrical work, I&C work, condition 
monitoring and repair work for the buildings and properties in 
the Olkiluoto area.

4.3 Production support

The unit includes the following teams and representatives:
•  Radiation Protection 
•  Chemistry
•  Fuel and Waste Handling
•  OL3 Representative

The task of the unit is to take care of the planning, imple-
mentation and supervision of functions related to power 
plant chemistry, activity measurements, radiation monitor-
ing and the environmental research and monitoring within 
the area of responsibility of the Electricity Production busi-
ness unit and the planning, implementation and supervision 
of radioactive waste handling activities and to participate in 
the planning, implementation and supervision of fuel han-
dling activities.

The unit is responsible for ensuring that the MAJ and KAJ 
storages and the VLJ facility are being operated in accord-
ance with regulations and guidelines.

The unit is responsible for managing decontamination tasks, 
laundry operations and the operations, supervision, report-
ing and development of housekeeping and waste manage-
ment within the controlled area and other specified areas. 

The tasks of the unit manager include:
• Ensuring chemical safety in accordance with the meth-

ods described in TVO’s safety analysis report and the 
chemical licences in cooperation with the other supervi-
sors of chemical use.
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4.4 Fuel unit

The unit includes the following teams:
•  Procurement
•  Calculation and supervision

The unit manages TVO’s nuclear fuel throughout its lifecycle, 
i.e. from the purchase of uranium up to the point when the fuel 
elements have been disposed of, and the procurement of coal 
for the Meri-Pori power plant.  This includes fuel procurement, 
planning its transport, handling, use, inspections and storage 
and ensuring their implementation.

5. TECHNICAL SERVICES 

This function provides services for the Safety function and the 
group’s business units: Electricity Production, OL3 and Posiva.

The task of the service function is to, for its part, ensure that the 
company’s business units have access to sufficient services for 
the continuous economical optimisation of the nuclear facili-
ty’s structure while fulfilling the safety regulations. Performing 
this task requires, for example, analysing technical problems, 
utilising experience from outside the company and closely 
monitoring the technical developments within the nuclear en-
ergy industry.

The task of the service function is to take care of, for its part, the 
drawing up of programmes and plans that are required in order 
to ensure the nuclear safety and operability of the company’s 
nuclear facilities and coordinating their implementation, and 
the analysing of events and conditions that affect or jeopardise 
nuclear safety and operability.

The service function supports the preparation and construction 
of new nuclear facilities by means of its services. 

The task of the service function is to offer services for analys-
ing the defects observed at the company’s nuclear facilities and 
the anticipation of postulated defects and damage, and to offer 
services related to drawing up action/repair plans for targets 
that are critical in terms of safety and production in order to 
prepare for repairing defects and damage.

The task of the service function is to ensure the feasibility and 
profitability assessment, basic planning and implementation 
planning of the structural modifications made at the nuclear fa-
cilities. The service function also participates in annual outage 
planning and the outage functions.

Furthermore, the service function is responsible for managing 
the general design principles and safety analyses of the nuclear 
facilities.

The service function draws up the annual investment plans for 
the operating nuclear facilities and infrastructure, maintains a 
long-term investment plan and tracks their implementation. 

The service function is responsible for managing the drawing 
up or acquisition of the company’s plans and programmes re-
lated to nuclear waste management, the drawing up or acquisi-
tion of safety analyses related to the disposal of power plant 
waste, and acquiring the relevant authority approvals.

The service function is responsible for developing project con-
trol methods and tools. 

The service function coordinates the research and development 
activities of the company and follows international develop-
ment and events within the nuclear energy industry.

The Technical Services function contains seven competence 
centres: Power Plant Engineering, Construction Engineering, 
Electrical Engineering, I&C Engineering, Nuclear Safety En-
gineering, Implementation Engineering, and Projects.

The task of the competence centres is to ensure the competence 
within their area of expertise and its development, the optimal 
acquisition of external personnel resources and the optimal 
usage of personnel and competence. The competence centres 
distribute workers between continuous services and projects 
according to their prepared plans.

6. SAFETY

The Safety function comprises the following competence cen-
tres and areas of responsibility/responsible individuals:

•  Competence centre for Nuclear Safety
•  Competence centre for Corporate Safety
•  Competence centre for Quality Management
•  Competence centre for Quality Control
•  Person responsible for nuclear material safeguards
•  Internal audit
•  Person responsible for safety development
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The task of the function is to take care of the drawing up of 
programmes and plans that are required in order to ensure the 
nuclear safety, quality management, quality control, corpo-
rate safety and nuclear material safeguards of the company’s 
nuclear facilities and coordinating their implementation, the 
analysing of events and conditions that affect or jeopardise 
nuclear safety and operability, and the supervision of the im-
plementation of the required improvements.

Furthermore, the task of the Safety function is to indepen-
dently supervise the compliance of the general design princi-
ples and safety analyses of the nuclear facilities and to ensure 
the licensing of the nuclear facilities as required under the 
Nuclear Energy Act.

The Safety function is also responsible for and takes care of 
the operation of the company’s inspection organisation and 
its internal audit.

The person responsible for safety development is responsible 
for the development of the Safety function.

The manager of the Safety department acts as the chairman 
of the Safety group.

7. SUPPORT SERVICES

Support Services produces the support services required by all 
business and service units within the TVO group and manages 
their policies and performance.

The director of Support Services is responsible for providing 
support services for the business units and for ensuring the per-
formance of service production.

The heads of the competence centres are responsible for lead-
ing, organising and resourcing their own support functions as 
a whole, and for participating in the development of the func-
tional model for all of the support functions and finding syn-
ergy benefits.

The manager of a service centre leads the organisation of the ser-
vice centre and is responsible for its organisation and resourcing.

The appointed Business Partners support the business man-
agement in strategic, tactical and operative planning, decision 
making and implementation from the point of view of their 
own functional expertise.

8. OL3 PROJECT

The business unit is responsible for implementing the Olki-
luoto 3 project according to the schedule and cost goals and in 
a manner whereby the requirements set for the safety, technical 
performance and economy of the plant unit are met.

The business unit is responsible for implementing the Olkiluo-
to 3 project according to the plant supply contract and the other 
contracts and requirements concerning the project.

The business unit ensures that TVO acquires the licences and 
authority approvals required for the progress of the project in 
a timely manner.

The business unit leads the OL3 project and coordinates and su-
pervises all of the tasks required by the project, even when TVO’s 
other parts are responsible for performing individual tasks. 

In cooperation with the rest of TVO’s organisation, the busi-
ness unit ensures that the following tasks are performed: 
• The progress of the OL3 project is communicated to a nec-

essary extent in cooperation with the Communications unit.
•  Sufficient preparations are made for the operation of the 

Olkiluoto 3 plant unit in terms of the instructions and per-
sonnel required during the operation stage and the training 
of personnel.

•  Fuel and nuclear waste management are arranged for the 
plant unit Olkiluoto 3.

•  Human resources and office services are arranged for the 
project.

•  Training and competence development are arranged for 
the project personnel.

The implementation stage of the OL3 project has been organ-
ised into subprojects that comprise the work and procedures 
required for the completion of the OL3 project:
•  Planning 
•  I&C and Qualification
•  Construction site 
•  Commissioning
•  Licencing
•  Preparing for production

The subprojects are led by subproject managers that report di-
rectly to the manager of the OL3 project.

The services required for the business unit are acquired from 
the competence centres and service centre within the support 
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services, the Technical Services, the Safety function and Elec-
tricity Production. 

9.  ANALYSIS OF THE EXPERTISE  
AVAILABLE TO TEOLLISUUDEN  
VOIMA OYJ 

9.1 Human resources and training

On 31 December 2015, the company permanently employed 
730 persons, of which 78% have a training background in tech-
nology or natural sciences; this includes  14 doctors or licen-
tiates, 144 Masters of Science in Engineering, 232 engineers, 
and 54 technicians and vocational-level engineers. Alongside 
the employees with a background in technology or natural sci-
ences, the company employs persons with financial or legal 
expertise in the nuclear industry.

A substantial number of the persons currently working in posi-
tions connected to the Olkiluoto 3 plant unit have entered the 
service of Teollisuuden Voima Oyj during the planning and 
construction stages of the OL3 project. Their expertise con-
cerning the OL3 plant unit has been ensured by means of basic 
training that is suitable for planning and construction stage po-
sitions and by ensuring sufficient experience in different posi-
tions in the field. These persons have been and will be assigned 
mainly to positions within the operation, technical support and 
maintenance of the OL3 plant unit.

Experienced personnel from the OL1, OL2, and Loviisa 
nuclear plant units and the best experts in different fields of 
technology have been used as consultants in the project’s co-
ordination, planning and safety-related tasks. In practice, all of 
the organisations within TVO have provided their efforts and 
expertise for the benefit of the OL3 project. This arrangement 
has ensured that the OL3 plant unit can also benefit from Teol-
lisuuden Voima Oyj’s experience in the operation of nuclear 
power plants that has been accumulated over the years. 

Expert partnerships with French and German nuclear power 
plants have also been signed during the course of the project 
and planning information has been exchanged.  The assess-
ments of the experts who participated in the planning and con-
struction stages and the authority’s statements regarding the 
sufficient expertise of the plant supplier consortium have been 
positive.

TVO has provided training for its personnel as well as contrac-
tors, in particular as regards the specific characteristics of a nu-
clear power plant, the related operating practices, safety culture 
and technology. Table 1 presents the development of training 
days in 2006–2015, and Tables 2 and 3 present the actual train-
ing days for TVO’s personnel and contractors in 2014–2015, 
broken down by topic. 

Table 1. Development of training days at TVO in 2006–2015

Clerical employees Total Workers Total

2006 11,065 10,290 775 10,379 686
2007 10,166 9,446 720 9,299 867
2008 8,847 8,271 576 7,874 973

8,835 8,058 777 7,540 883
2010 7,482 6,967 514 6,470 655

Total Internal External

2009

2011 11,137 10,278 859 9,982 1,015
2012 8,636 7,711 924 7,222 1,414
2013 7,892 7,207 685 6,794 712

7,272 6,668 604 6,531 740
2015 7,392 7,059 332 5,673 1719
2014
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For TVO’s own employees, the internal training days in 2014 
and 2015 divided as follows:

Table 2. Training days for internal training of TVO’s own employees by topic in 2014–2015.

00 General technology 174 58
10 Nuclear technology 912 691
20 Plant technology 793 1,069
30 Operations technology 1,833 2,185
40 Maintenance 499 492

1,347 964
60 Administration and finances 69 100

Days 2014

50 Protection and emergency preparedness

70 ICT 239 341
80 Cooperation and communication 543 432
90 Other training 259 727

6,668 7,059Total

Days 2015

For contractors, the training days arranged at TVO are divided 
by topic as follows in 2014 and 2015:

Table 3. Training days for internal training of contractors by topic in 2014–2015.

00 General technology 31 27
10 Nuclear technology 121 73
20 Plant technology 58 20
30 Operations technology 28 1
40 Maintenance 191 79

1,575 1,260
60 Administration and finances 26 8

Days 2014

50 Protection and emergency preparedness

70 ICT 73 93
80 Cooperation and communication 44 4
90 Other training 20 459

2,167 2,024Total

Days 2015

A total of some 170 weeks of training have been ordered from 
the plant supplier in connection with the OL3 plant delivery. 
This training is intended for the operating personnel, mainte-
nance personnel and technical support personnel of the OL3 
plant.

A total of 1,430 days of training related to OL3 were arranged 
during 2015. The enclosed table presents the development of 
OL3 training in 2010–2015 and the distribution of OL3 training 
by topic in 2015 for TVO’s own personnel and for subcontrac-
tors.
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2010 2011 2012 2013 2014 2015
Days

00 General technology 0 0 0 0 0 0

10 Nuclear technology 61 763 120 50 12 19

20 Plant technology 806 1,424 472 114 56 843

30 Operations technology 246 889 205 348 199 361

40 Maintenance 0 81 0 0 0 19

50 Protection and emergency
1 46 3 0 20 41

60 Administ. and finances 55 33 0 0 0 0

70 ICT 1 122 21 20 31

80 Cooperation and
communication 20 22 0 0 0 0

90 Other training 0 0 0 5 0 0

Total 1,190 3,380 807 538 307 1,314

Days Days Days Days Days

7

preparedness

Table 4. Development of OL3 training days 2011-2015 

2011 3931 2577
2012 1186 1204
2013 672 822
2014 401 448
2015 1430 1037

Duration (days) Number of participantsYear

Table 5. Development of the distribution of internal OL3 training in 2010–2015, TVO’s own personnel

Table 6. Development of the distribution of internal OL3 training in 2010–2015, contractors

2010 2011 2012 2013 2014 2015
Days

00 General technology 0 0 0 0 0 0

10 Nuclear technology 118 165 134 33 12 3

20 Plant technology 43 139 93 77 2 14

30 Operations technology 0 0 24 0 3 0

40 Maintenance 0 0 0 0 0 19

50 Protection and emergency 
12 64 22 0 62 42

60 Administr. and finances 50 17 0 0 1 0

70 ICT 1 62 6 2 31

80 Cooperation and
communication 34 26 0 2 0 0

90 Other training 0 0 0 0 0 0

Total 258 473 281 118 82 111

Days Days Days Days Days

8

preparedness
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The launch of the OL3 construction project gave birth to the 
need to create a common induction training for all employees 
working at the construction site. The area induction training 
was started in 2004, and its purpose is to provide everyone 
working at the construction site with basic information con-
cerning safety culture, TVO’s code of conduct, safe working 
and emergency response arrangements. Training is provided 
in Finnish and English (using interpreters if necessary). The 
number of training days has been directly proportional to the 
progress of the project. 

Starting from the beginning of 2011, the structure of the induc-
tion training was modified to support the commissioning and 
operation stage of the plant by dividing it into a general part 
and a radiation protection part. The training documentation has 
been translated into eight languages.  The general part of the 
induction training had the following number of participants in 
2015: 

•  The Finnish training was completed by 1,599 persons, of 
which 756 completed the online revision. There were 68 
training events.

•  The English training was completed by 1,977 persons, of 
which 56 completed the online revision. There were 101 
training events.

The radiation part of the induction training had the following 
number of participants in 2015: 

•  The Finnish training was completed by 936 persons, of 
which 555 completed the online revision. There were 63 
training events.

•  The English training was completed by 20 persons. There 
were 9 training events.

9.2 TVO’s personnel policy

TVO views the development of its personnel as an invest-
ment towards safe, high-quality operations also in the future. 
TVO’s principle has been to develop methods for improving 
personnel competence and its training activities in a manner 
that allows for maintaining the competence of the personnel 
in addition to allowing continuous learning and improvement.

In connection with the OL3 project, TVO has also created meth-
ods for improving the know-how and managing the expertise of 
all persons participating in the construction and commission-
ing of the plant unit. These methods are based on the expertise 
gained from the operating plant units and the construction pro-
ject as well as good practices. TVO utilises an annual training 

programme that is used to systematically compile the training 
needs of the company each year. Over the course of the entire 
OL3 project, the annual training programme has also contained 
training that is aimed at ensuring competence for the purposes 
of OL3. The persons working on the OL3 project have been 
placed in expert tasks within the fields of nuclear safety and 
technology, and they will be placed in the operation, techni-
cal support and operations and maintenance of the OL3 well 
before these functions are taken into use at the OL3 plant unit. 
Personnel turnover within the OL3 project has been low and 
TVO has not needed to worry about losing competence related 
to OL3 power plant technology. 

During the OL3 project, the Radiation and Nuclear Safety 
Authority has stated for its part that TVO has plenty of expe-
rience from the operation of OL1 and OL2, and that it has also 
accumulated experience in the OL3 project. 

The new personnel hired for the OL3 project will train for 
their future operations tasks during the construction and com-
missioning stages. In 2010–2015, TVO has recruited some 
300 new employees.

In addition to people, competence within the organisation is 
contained in the overall way of doing business. Several in-
structions and manuals guide the operations of the nuclear 
power plant, and the most important of them have also been 
approved by the regulatory authority. The plant supplier has 
prepared the Technical Specifications and the commissioning, 
operating, testing and maintenance instructions for the OL3 
plant unit, among other things. Furthermore, the instructions 
in use at the OL1/OL2 plant units have also been updated in 
order to guide the activities at the OL3 plant unit. 

Personnel competence development is a continuous activity 
that is guided by the key competence areas derived from the 
company’s strategy and the competence requirements de-
fined for individuals. The meeting of these requirements is 
followed as part of supervisor activities and in a coordinated 
manner at the company level. This is supported by the com-
petence management data system. Each TVO’s employee has 
been assigned position-specific qualification requirements 
and personal training plans that are reviewed and assessed 
each year in cooperation with the supervisors.

The annual personnel development reviews performed at 
TVO systematically review the future training needs, the ef-
ficiency of training and the actions taken. The items assessed 
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include the training programmes by course and the other 
methods of personnel development. 

The professional competence of the personnel who have par-
ticipated in the basic training and continuous refresher train-
ing, been employed by the company for an extended period 
of time and participated in the OL3 project has developed 
continuously; it is the opinion of TVO that this represents the 
expertise that is required for taking care of the tasks related to 
a nuclear power plant.

TVO also uses external expertise in its activities when neces-
sary. The method has been to establish contacts with facilities, 
companies and organisations that represent the highest pos-
sible level of expertise in the fields related to the operation of 
the company. The company has in force contracts concerning 
maintenance services and expert services with several domes-
tic and international parties. TVO has cooperation contracts 
with the plant suppliers, component suppliers and service 
suppliers that are the most important and essential in terms 
of its functions. Regular assessments are arranged in order 
to determine the expertise and competence of the suppliers.  

TVO has participated, and continues to participate, in several 
different national and international development programmes 
in the field of nuclear power. This allows the company to re-
ceive additional information concerning the latest develop-
ments in the field and to maintain well-functioning contacts 
with experts in the field. Representatives from the company 
take an active role in the activities of domestic and interna-
tional organisations in the energy and nuclear energy indus-
tries. 

Moreover, Teollisuuden Voima Oyj has signed contracts on 
separate expert tasks with several domestic and foreign plants 
and companies. Teollisuuden Voima Oyj is also a member 
of several nuclear energy industry groups, such as WANO, 
INPO, VGB, BWROG and NORDSÄK/ERFATOM; their 
expertise is available to the company.
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APPENDIX 9

A DESCRIPTION OF 
 
THE APPLICANT’S PLANS AND AVAILABLE METHODS FOR ARRANGING  
NUCLEAR WASTE MANAGEMENT, INCLUDING THE DECOMMISSIONING OF THE 
NUCLEAR FACILITY AND THE DISPOSAL OF NUCLEAR WASTE, AND A DESCRIPTION OF 
THE TIMETABLE OF NUCLEAR WASTE MANAGEMENT AND ITS ESTIMATED COSTS
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1. INTRODUCTION 

The Radiation and Nuclear Safety Authority’s regulation con-
cerning the safety of nuclear power plants (STUK Y/1/2016, 
1.1.2016, Section 13) and the Radiation and Nuclear Safety 
Authority’s regulation concerning the safety of disposal of 
nuclear waste (STUK Y/4/2016,1.1.2016) contain provisions 
regarding the treatment, storage and disposal of radioactive 
waste. The Nuclear Energy Act (990/1987, Chapter 7) con-
tains provisions concerning preparation for the costs of nuclear 
waste management. According to the Nuclear Energy Act, the 
licensee under a waste management obligation shall present a 
plan concerning the implementation of nuclear waste manage-
ment every three years.  The YJH programme for nuclear waste 
management was last updated in 2015 (YJH-2015). The pro-
gramme also covers nuclear waste management for Olkiluoto 
3. Figure 1 presents a summary of the nuclear waste manage-
ment schedule.

The starting point for the requirements of nuclear waste man-
agement is ensuring safety by isolating the waste from organic 
environment. The disposal of nuclear waste is planned in a 
manner where the safety of the disposal does not require su-
pervision. 

The licensee for the nuclear power plant is responsible for the 
implementation and costs of the plant’s nuclear waste manage-
ment. Waste management related to spent nuclear fuel, used 
reactor internals, power plant waste and power plant decom-
missioning waste are addressed separately below. An analysis 
of the costs of nuclear waste management has also been pre-
sented. The quality and amount of waste are covered in appen-
dix 4 to the operating licence application.

Figure 1. Schedule for the implementation of nuclear waste management according to the plant description.

203Appendix 9



2. PRINCIPLES OF NUCLEAR WASTE  
MANAGEMENT
 
Pursuant to the amendment of the Nuclear Energy Act that was 
enacted on 29th  December 1994, nuclear waste generated in 
connection with or as a result of the use of nuclear energy in 
Finland shall be handled, stored and permanently disposed of 
in Finland, with specific exceptions. As a result of the amend-
ment, Teollisuuden Voima Oyj (TVO) and Imatran Voima Oy 
(IVO), currently Fortum Power and Heat Oy (Fortum), estab-
lished a joint company called Posiva Oy on 19th  October 1995 
in order to manage the research required for the disposal of 
spent fuel from its nuclear power plants and the construction 
and operation of the encapsulation plant and disposal facilities. 
TVO has a 60% shareholding in Posiva.

TVO manages the interim storage of spent nuclear fuel, the low 
and intermediate level waste and the decommissioning plans 
by itself. If necessary, Posiva will also perform expert tasks in 
these fields. Pursuant to the Nuclear Energy Act, TVO is re-
sponsible for all of its nuclear waste.

The starting point for the design of the disposal of spent nuclear 
fuel is that fuel is placed in interim storage at the power plant 

until the beginning of the disposal. The production activities 
at Posiva’s disposal facility can begin approximately in 2024. 

TVO disposes of low and intermediate level power plant waste 
in the underground plant waste facility (VLJ) that received an 
operating licence in 9th  April 1992; in November 2012, the 
operating licence was updated to account for the power plant 
waste from the Olkiluoto 3 plant unit. At present, the licence is 
valid until the end of 2051.

There are three main phases in the arrangement of nuclear 
waste management: waste treatment, interim storage and dis-
posal. The treatment and interim storage stages are in imple-
mentation for spent fuel, used reactor internals and power plant 
waste, and they will be arranged at the power plant or inside 
the power plant site area. Waste treatment in order to reduce 
the amount of waste has been performed and can be performed 
outside of the power plant area through separate licensing. The 
disposal stage has started for the power plant waste, whereas 
the disposal of spent fuel and used reactor internals will take 
place in the future. All stages of the management of waste accu-
mulated during decommissioning will not become topical until 
after several decades.
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3. SPENT NUCLEAR FUEL  

3.1 Storage of spent nuclear fuel

Storage on site
After its removal from the reactor, spent fuel is typically stored 
for 3–8 years in a water pool located in the fuel building. The 
water cools the nuclear fuel and protects the environment from 
the radiation emitted by the fuel. The fuel pool has a partition 
wall that allows for isolating two separate pools in a possible 
evacuation scenario.

The total capacity of the pool halves located in the fuel building 
is 954 positions, 686 of which are available within the operating 
area of the fuel building’s transfer machine. When considering 
the possible need for emptying the reactor core, which contains 
241 fuel assemblies, the fuel building has approximately 445 
storage positions for fuel assemblies.

The two outer rows of the racks located next to the pool walls 
are not within the operating area of the fuel building’s transfer 
machine as they are only within the operating area of the hoist. 
These 268 positions are primarily intended for use in case of 
pool evacuation, but they can be used for the temporary storage 
of spent fuel during operation, provided that the radiation pro-
tection of the storage has been appropriately arranged.

During normal operation, the internal storage capacity of the 
Olkiluoto 3 (OL3) plant unit is sufficient for use as the only 
storage for approximately 7 years of reactor operation, depend-
ing on the lengths of the operating cycles. During operation, 
preparations must be made for the emptying of any pool when 
necessary by moving the fuel assemblies inside it into other 
pools in the plant area. 

Transfer of fuel from the plant to the spent fuel interim 
storage
Spent nuclear fuel is transported from the plant to the interim 
storage for spent nuclear fuel (KPA storage) by using a transfer 
cask specifically designed for this transport. The transfer cask 
is transported from the plant to the KPA storage in a horizon-
tal position, similarly to the casks for the current plant units 
OL1 and OL2. The design of the transfer cask takes into ac-
count fuel integrity, criticality safety, sufficient fuel cooling, 
radiation shielding and preventing the dispersion of radioac-
tive substances. The transfer cask handling systems at OL3 are 
based on wet transport, but the handling systems also enable 
dry transport. The KPA storage expansion project that was 
completed in 2014 took wet transport into account, and there 

are currently no plans to equip the KPA storage with systems 
required for dry transport. 

During the wet transfer from the reactor hall to the KPA stor-
age, the transfer cask is rinsed with demineralised water by us-
ing the plant unit’s systems in order to remove any water con-
taining boric acid that may have been left inside the cask during 
its filling. At the end of the rinsing process, the transfer cask 
is filled with demineralised water.  Therefore, the wet transfer 
does not require modifications to the existing systems at the 
KPA storage. The reception activities performed for the transfer 
cask at the KPA storage are similar to those employed in the 
fuel transfers of the current plant units.

In 2015, the decision was made to use wet transport when trans-
porting TVO’s fuel from the KPA storage to Posiva’s encapsu-
lation plant. However, this does not rule out the possibility of 
using wet transport in the future, as the technical prerequisites 
for it exist at the OL3 plant unit.

Storage at the KPA storage
Storage will resume at the spent fuel interim storage (KPA 
storage) which is already available at Olkiluoto and which has 
now been licensed for the needs of OL3. The activity and heat 
generation of nuclear fuel are reduced during storage. After 20 
years of interim storage, for example, the activity of the nuclear 
fuel is down to a few thousandths of the level that was present 
when the fuel was removed from the reactor. The spent fuel is 
stored in the water pools of the fuel building and KPA storage 
until all the fuel has been transported to the spent fuel encapsu-
lation plant managed by Posiva.

3.2 Encapsulation and disposal of spent fuel

For the purposes of the disposal of nuclear fuel, TVO owns 
the joint venture Posiva Oy together with Fortum. Posiva Oy 
is responsible for the final disposal of spent nuclear fuel. The 
disposal site and the future disposal facility are located at Olki-
luoto. Posiva was granted a construction licence for its nuclear 
waste facilities on 12th  November 2015, and the disposal activ-
ities are scheduled to start in early 2024. The disposal of spent 
nuclear fuel is described in Posiva’s licensing process and in 
the YJH-2015 nuclear waste management programme.

For the disposal, the spent fuel is transferred from the KPA stor-
age to the encapsulation plant, where it is packed inside steel 
and copper canisters. After the encapsulation, the canisters are 
moved one by one to the disposal facility that is located at a 
depth of 400–450 metres and placed in dedicated disposal holes 
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inside a disposal tunnel. After the tunnel is full, it is closed with 
a plug, which concludes the disposal of the spent nuclear fuel. 
Once all of the spent fuel has been disposed of, the encapsula-
tion plant is decommissioned, the other facilities of the disposal 
facility are filled and the plant is closed.

Concept of safe disposal
Posiva’s disposal concept is based on the KBS-3 solution de-
veloped by SKB in Sweden. One of the basic elements in the 
concept is the principle of multiple release barriers (Figure 2) 
that isolate the spent fuel by means of several release barri-
ers that supplement each other. According to the concept, it is 
unlikely that an individual detrimental phenomenon or uncer-
tainty could lead to the inoperability of the entire system.  

There are two versions of the KBS-3 solution: KBS-3V, where 
the canisters are placed individually inside vertical disposal 
holes, and KBS-3H, where the canisters are placed consecu-
tively inside long, horizontal disposal holes. Out of these, KBS-
3V is currently the main option.

The requirement for the design and construction of all the tech-
nical release barriers is that they must not significantly reduce 
the safety functions of the other release barriers (whether con-
structed or natural).

The spent fuel assemblies that have been transported to the 
encapsulation plant inside transfer casks are installed and en-
closed inside the cast iron interior section of the copper canister 
inside the handling cell (Figure 3, Table 1). The lid of the cop-
per canister is friction stir welded shut. The filled and sealed 
canister is transferred to the disposal facility, which is located 
at a depth of approximately 420 metres, by means of a canister 
lift.

Number of canisters and dimensioning basis
Figure 4 presents the annual accumulation of spent fuel at 
OL3 and, as a point of reference, the corresponding informa-
tion from OL1/2. Operating cycles based on one- and two-year 
refuelling cycles have been initially planned for OL3, and the 
maximum burnup value is considered to be 50 MWd/kgU.

Figure 2. The multiple barrier principle for disposal. The 
different release barriers supplement each other, and the 
bedrock is the final release barrier. 

Figure 3. Copper-iron canisters: on left, the canister type 
for Loviisa 1–2 (VVER 440), the Olkiluoto 1–2 (BWR) 
canister type in the middle and Olkiluoto 3 (EPR, OL3) on 
the right. 

1. DISPOSAL TUNNEL
2. BENTONITE BUFFER
3. FINAL DISPOSAL CANISTER
4. TUNNEL BACKFILL
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4. STORAGE OF USED REACTOR INTERNALS 
The storage and disposal of the used reactor internals from the 
Olkiluoto 3 (OL3) plant unit will be carried out by means of the 
same methods and practices that are followed for the Olkiluoto 
1 and 2 plant units. The main difference is that the used control 

Table 1. Main dimensions and weights for different canister types..

Table 2. Information regarding anticipated fuel accumulation at the OL plant units.

Figure 4. Variation in the number of fuel assemblies per disposal batch between the different Finnish nuclear power plant units. 
Planned values are presented from the year 2016 onward. The size of the final core is 500 assemblies for OL1–2, 313 assemblies for 
LO1–2 and 241 assemblies for OL3.

rods (finger control rods) from Olkiluoto 3, which is a pres-
surised water reactor, can be stored together with the spent fuel 
assembly. Used reactor internals can be stored in the fuel pools 
of the plant unit until they are packed for disposal either during 

MAIN DIMENSIONS  LOVIISA 1–2 OLKILUOTO 1–2  OLKILUOTO 3
Outer diameter (m)  1.05 1.05  1.05
Overall length (m)  3.60 4.80  5.25
Total volume (m3)  3.0 4.1  4.5
Assembly positions (pcs)  12 12  4
Amount of fuel (tU)  1.4 2.2  2.1
Total weight (t)  18.6 24.3  29.1

FUEL INFORMATION     OL1–2  OL3
Planned service life (a)     60  60
Estimate of accumulated assemblies (pcs)  14,622  3,840
Average burn-up upon disposal of  
the entire group of assemblies (MWd/kgU)  38.2  45,4
Number of capsules (pcs)    1,219  960
Corresponding tonnage (tU)    2,555  2,054
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the disassembly of the plant unit or, in some cases, during op-
eration. Used reactor internals can also be transported into the 
pools of the KPA storage.

For permanent disposal, the construction of disposal silos next 
to the VLJ facility has been proposed; this plan also includes all 
the reactor circuit components from the OL3 plant unit with the 
exception of the control rods mentioned above.

5. POWER PLANT WASTE

5.1 Storage of power plant waste
Power plant waste refers to low and intermediate level waste 
generated during the operation of a nuclear power plant, such 
as ion exchange resins used for the purification of process wa-
ter, contaminated scrap accumulated from maintenance work 
and miscellaneous dry waste. The starting point for the man-
agement of power plant waste, too, is that all waste is treated, 
stored and disposed of in Finland. Power plant waste may be 
processed elsewhere in order to reduce the amount of waste, 
for example, but the radioactive portion of the power plant 
waste returns to Finland. The waste treatment equipment of the 
Olkiluoto 3 plant unit may be used to treat plant waste from 
the Olkiluoto 1 (OL1) and Olkiluoto 2 (OL2) plant units and 
Posiva.

Power plant waste may be divided into two main classes: main-
tenance waste and wet waste. At present, most of the power 
plant waste from Olkiluoto is immediately processed and 
packed for further treatment, storage and disposal. 

The compressible part of dry, low level maintenance waste is 
packed as is or cut into parts and packed inside 200-litre steel 
drums that are compressed to half of their original volume. Con-
taminated scrap metal is decontaminated, cut into pieces and 
compressed if necessary, and packed into drums, steel crates 
(external volume 1.3 m3) or concrete crates (internal volumes 
3.9 or 5.8 m3). Dry waste is initially stored in the waste stor-
age facilities of the plant units or moved to the interim storage 
for low level waste (MAJ) or intermediate level waste (KAJ) 
according to its level of activity. After the activity of the waste 
has been determined, it is transported into the VLJ facility for 
disposal. Similar methods will also be used at Olkiluoto 3. 

At Olkiluoto 3, the ion exchange resins and liquid waste will 
be dried inside drums using the in-drum drying method. In the 
first stage, the dried waste generated as a result of the drying is 
placed in interim storage at the plant unit or the KAJ storage. 
When the current silo space is reduced during the expansion of 

the VLJ facility, the technical release barriers will be designed 
while taking into account the dried waste from OL3. The treat-
ment methods available for liquid waste and sludge also in-
clude solidification with concrete and other binding agents, 
the choice and use of which are based on experience from the 
current plant units. The use of the methods described above is 
optimised on the basis of experience received during the opera-
tion of the plant unit.

Waste oil may be solidified by means of special powders, but 
their low activity has mostly allowed them to be cleared from 
supervision at the operating plant units.

The waste building of the Olkiluoto 3 power plant unit can 
hold 168 drums of intermediate level waste and 610 drums of 
low level waste. Going forward, the plan is to place the dried 
intermediate level waste inside drums in the KAJ facility for 
interim storage until the expansion of the VLJ facility is com-
plete. This is done because the current silos of the VLJ facility 
would require a separate concrete layer as a released barrier for 
the waste dried inside the drums. During the expansion of the 
VLJ facility, the disposal silos will be equipped with sufficient 
release barriers for the waste packed inside drums, as well. The 
expansion is planned to take place in the 2030s.

The KAJ storage and the components storage located in con-
nection to the MAJ storage can also be used for the interim stor-
age of large contaminated metal components. The MAJ storage 
is mostly only used to store maintenance waste bags with very 
low activity levels and scrap that will be cleared later on. 

5.2 Disposal of power plant waste

The disposal facility for power plant waste, also known as the 
VLJ facility, is located on the cape of Ulkopää at Olkiluoto. 
The construction of the VLJ facility started in 1988 and it was 
commissioned in 1992. According to the current estimate, the 
facility will be expanded for the disposal of waste from OL3, 
used reactor internals and power plant disassembly waste in the 
2030s. Plans suggest that the operation of the VLJ facility will 
continue past the expiration of the current operating licence at 
the end of 2051, which means that a new licence will be applied 
for in good time.

At present, the intermediate level waste silo in the VLJ facility 
can hold 17,360 drums and the low activity level waste silo can 
hold 24,800 drums, which amounts to 8,400 m3 of drums in 
total. According to the original design basis, this corresponds 
to the plant waste accrued from 40 years of operation of the 
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two plant units at Olkiluoto and 60 years of operation of the 
KPA storage. During the actual operation, different compacting 
methods have allowed for reducing the volume of the accumu-
lated waste. At the end of 2014, after approximately 35 years 
of operation of the Olkiluoto 1 and 2 plant units, the MAJ silo 
was 60% full and the KAJ silo was 51% full. The disposal of 
small-user waste held by the state started in 2015.

Figure 5 presents the general structure of the VLJ facility, tak-
ing into account the planned expansions. The facility consists 
of an above-ground control room, an access tunnel, an excava-
tion tunnel, a shaft, a silo for low level waste (MAJ silo), a silo 
for intermediate level waste (KAJ silo), a crane bay above the 
silos and auxiliary facilities. The waste silos and their surround-
ings are presented in more detail in Figure 5; Figure 6 presents 
the location of the VLJ cave on the island of Olkiluoto. The 
structure and operation of the facility are described in detail in 
its final safety analysis report.

The operating stage of the VLJ facility has been planned in a 
manner that ensures low radiation doses for the operating per-
sonnel. No foreseeable event will release significant amounts 
of radioactive substances into the environment. The long-term 
safety analysis of the VLJ facility was updated in 2006 accord-
ing to the terms of the operating licence, and it will be next 
updated in 2021. 

Figure 5. Expanded VLJ facility, viewed 
from the southwest. The two silos in the 
rear belong to the currently used part of 
the VLJ facility. The two silos that will 

be constructed during the expansion 
while OL3 is in operation can be seen in 
the middle. When the power plant units 

are being decommissioned, the four silos 
visible on the left will be constructed for 
disassembly waste, and the two separate 

vertical shafts will be constructed for the 
disposal of the reactor pressure vessels. 

The disposal of power plant waste utilises the principle of mul-
tiple release barriers. Even if one of the barriers proves weaker 
than expected, the other barriers will ensure that the disposal 
will not cause substantial radiation doses at any stage. The op-
eration of the release barriers is based on their passive char-
acteristics. The safety of disposal does not require monitoring 
after the closing of the VLJ facility.

6. DECOMMISSIONING OF THE POWER 
PLANT

The Nuclear Energy Act (990/1987), the Radiation and Nu-
clear Safety Authority’s regulation on the safety of the disposal 
of nuclear waste (STUK Y/4/2016, 1st  January 2016) and the 
YVL Guides define the goals for nuclear power plant decom-
missioning activities in Finland. According to the amendment 
of the Nuclear Energy Act enacted on 1st  June 2008, the plan 
for the decommissioning of the nuclear facility is presented 
every six years.

Pursuant to the YVL Guides, radiation safety must be con-
sidered at all stages, starting from the design of the nuclear 
facility. The design must take account of the operation of the 
nuclear facility, which includes the commissioning of the 
plant, normal operation, operational disturbances, postulated 
accidents and the decommissioning of the facility. During the 
design stage of the nuclear facility, the YVL Guides present 
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Figure 6. The placement of the expanded VLJ facility on 
the cape of Ulkopää. The currently operating underground 
part of the facility is shown in medium grey and the related 
above-ground control room building, which is approximate-
ly 44 metres in length, is shown in red. The map has a grid 
size of 100 m.
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under constant radiation monitoring and physical protection for 
dozens of years, which means that the immediate disassembly 
of the decommissioned facility is not necessary for the clearing 
of the area from supervision.

The decommissioning plan for the Olkiluoto 3 plant unit covers 
the disassembly and disposal of the plant, an estimate of the ra-
diation doses from the decommissioning work and a safety case 
for the disposal. It also presents an estimate of the decommis-
sioning costs. The starting point for the plan is the disassembly, 
packaging, transport and disposal of material that has become 
activated and contaminated during 60 years of operation.

According to the completed analyses, TVO’s power plant units 
can be disassembled by using modern technology and the de-
commissioning waste can be safely disposed of in the bedrock 
of the plant site, together with the power plant waste.

6.2 Performing the decommissioning

Immediate disassembly is the default scenario for the decom-
missioning of the Olkiluoto 3 plant unit. According to this 
strategy, the decommissioning will take place at the same 
time as the decommissioning of the Olkiluoto 1 and Olkiluo-
to 2 plant units, which are scheduled for disassembly after a 
controlled storage period of 30 years. The simultaneous dis-
assembly of three plant units yields synergy benefits for the 
organising of the decommissioning, for example.

In terms of power plant waste disposal, preparations are made 
for expanding the facilities for decommissioning waste and 
used reactor internals, as well. According to the performed 
analyses, this waste can be safely disposed of in the silos con-
structed next to the VLJ facility.

According to the main option for decommissioning, the disas-
sembly of Olkiluoto 3 will begin after 60 years of operation 
and last for approximately nine years. The work is divided 
into a preparation stage that lasts approximately six years and 
a three-year disassembly and disposal period. The expansion 
of the VLJ facility for the disassembly waste and used reactor 
internals is done as part of the preparation stage.

Performing the decommissioning of the nuclear power plant 
requires using methods and equipment developed for differ-
ent purposes. Radiation is the most limiting factor in terms 
of working methods, which is why remotely operated equip-
ment is used in the disassembly whenever possible and nec-

the requirements related to decommissioning. Numerous ar-
rangements useful for the decommissioning are equally im-
portant for radiation protection and waste management dur-
ing the plant operation.

The requirements for radiation safety over the lifecycle of the 
entire facility have been taken into account in the system de-
sign of the Olkiluoto 3 plant unit and their realisation has been 
separately assessed in the system safety analyses presented 
by the licensee. The first plan for the decommissioning of the 
Olkiluoto 3 plant unit will be submitted to the Radiation and 
Nuclear Safety Authority together with the operating licence 
application.  

6.1 Goals and options for decommissioning

The decommissioning of a nuclear power plant refers to the 
activities that are taken after the service life of the power plant 
is complete and that are intended to ensure that the radioactive 
components remaining inside the plant do not cause harm to the 
environment. Decommissioning waste can be divided into two 
groups: activated and contaminated waste. Contaminated com-
ponents can be further divided into components with surface 
contamination and components that have absorbed radioactive 
substances.

The options for decommissioning can be divided into three 
main categories:
•  Immediate disassembly
•  Delayed disassembly
•  Isolation.

During immediate and delayed disassembly, all of the radioac-
tive material is taken out of the plant site and radiation monitor-
ing is no longer required. Isolation refers to placing the decom-
missioning waste inside the interior of the reactor building and 
blocking any access and leak paths. TVO’s plans do not cover 
the isolation option.

The starting point for TVO’s plans has been that the plant units 
are disassembled during decommissioning to a degree where 
radiation monitoring is no longer required. According to the 
completed analyses, the decommissioning can be safely car-
ried out by utilising modern technology. Both immediate disas-
sembly and delayed decommissioning are feasible alternatives. 
The choice of method depends on whether the site area will be 
used for industry or nuclear energy generation after the service 
life of the plant. In the latter case, the area will continue to be 
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essary. The basic work phases include the removal of piping 
and equipment, for example. In order to facilitate packing 
and improve packing density, the piping and equipment is 
cut or sectioned. The planned methods are the same as those 
planned for use during the decommissioning of the OL1 and 
OL2 plant units.

The work in the preparation stage includes transferring the 
fuel from the reactor to the refuelling pool and storing the fuel 
until it can be moved to the interim storage for spent fuel. The 
primary circuit is purged and the wastewater is treated. The 
different systems are decontaminated in order to minimise 
radiation doses and the amount of waste placed in disposal. 
The buildings are modified in order to enable the disassembly 
and transfer of large components and the various systems. Fa-
cilities are arranged for the decontamination, sectioning and 
packaging of contaminated equipment. Transportation meth-
ods are built and tested for the transfer of equipment – the en-
tire pressure vessel in particular – into the disposal facilities.

The expansion of the VLJ facility, intended for use as a dis-
posal facility for the decommissioning waste, is planned and 
implemented. A separate disposal shaft is constructed for the 
pressure vessel, which is disposed of as an entire unit. Each 
of the disposal shafts is dimensioned for two pressure ves-
sels. The pressure vessels of the OL1 and OL2 plant units are 
placed inside the same shaft. 

The main components of the activated material are the reac-
tor pressure vessel, reactor internals and concrete from the 
biological shield. The most important work phases during the 
disassembly of a pressure vessel are the removal, transport 
and disposal of the vessel. The activated reactor internals are 
processed and packed inside the pressure vessel. In order to 
simplify the transport of the pressure vessel, the packing may 
be performed near the disposal facility. For the most part, the 
concrete from the biological shield has a fairly low activity 
level, but protection from activated dust must be considered 
during its disassembly. Remotely controlled equipment is 
used for cutting the concrete of the biological shield.

The other material activated during operation includes control 
rods, control rod guide tubes and core instrumentation. The 
assumption is that the control rods will be disposed of inside 
disposal capsules in Posiva’s disposal facilities for spent fuel, 
together with the spent nuclear fuel. The control rod guide 
tubes and core instrumentation will be packed inside the reac-
tor pressure vessel for disposal.

6.3 Disposal of decommissioning waste

Decommissioning waste will be disposed of by using largely 
the same methods as are used for the disposal of power plant 
waste generated during operation. A preliminary plan for the 
expansion of the VLJ facility has been drawn up, and it also 
considers the disposal of decommissioning waste from Olki-
luoto 3. Approximately 15,000 m3 of silo volume has been re-
served for the decommissioning waste from Olkiluoto 3.

The volume of contaminated decommissioning waste is esti-
mated to be 7,500 m3. If the waste is packed inside 200-litre 
drums, the packing efficiency is approximately 60%. In prac-
tice, the packing efficiency can be improved by using different 
compacting methods. By using the conservative assumption 
presented herein, the disposal space required for the contami-
nated waste is approximately 12,500 m3. When the volume of 
concrete from the biological shield, 450 m3, is added to this 
volume, the estimated amount of waste will fit inside the re-
served disposal space with a fair margin. The activated waste, 
with the exception of the concrete from the biological shield, is 
packed inside the pressure vessel, which is then disposed of as 
an entire unit inside a separate disposal shaft.
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7. COSTS AND ADVANCE PREPARATION

7.1 Cost estimate

Table 1 presents a cost estimate for TVO’s nuclear waste man-
agement according to the price level in 2012, exclusive of au-
thority supervision costs or taxes; the estimate assumes that 
Olkiluoto 3 is operated for 60 years and the spent fuel is placed 
in interim storage for a maximum of 100 years. The cost esti-
mate only covers TVO’s share of the management of spent fuel 
from TVO and Fortum which is managed by Posiva. The cost 
estimate for decommissioning also includes the disassembly of 
non-activated structures and systems.

7.2 Preparation for future costs

TVO has prepared for the future waste management of its cur-
rent plant units in accordance with the Nuclear Energy Act 
and Decree. The preparation ensures that the funds for the safe 
treatment of all nuclear waste and the decommissioning of the 
nuclear power plants are always available in the form of re-
serves or securities.

OL3 is included in TVO’s preparation arrangements in ac-
cordance with the Government Decision 165/1988 concerning 

Table 3. Cost estimate for TVO’s nuclear waste management. The service life for 
Olkiluoto 3 is 60 years and the service life of the KPA storage is 100 years.

the preparation for the costs of nuclear waste management in 
a manner where only the additional costs created by OL3 are 
included in OL3’s share of TVO’s liabilities. According to the 
above decision, OL3’s share of the liability can be collected 
over a maximum of 25 years from the start of operation of the 
plant unit.

In the waste management diagram from 2013, where OL3 is 
included from 2017 onwards, the accumulated future costs 
of waste management, plant unit decommissioning and the 
required research, development, administration and authority 
work are estimated to be EUR 420 million at the end of the said 
year according to the additional cost principle presented above.

The waste management diagram is reviewed every three years 
on the basis of the progress of the actions, changes in the cost 
level and any possible changes in plans and cost estimates. The 
financial preparations made by TVO ensures that the funds re-
quired for the safe implementation of nuclear waste manage-
ment are available.

      TVO, TOTAL [MEUR] SHARE OF OL3 [MEUR]
Spent fuel  
Spent fuel interim storage   200   135
Spent fuel transfers from interim storage  
to the disposal area, encapsulation  
and disposal of spent fuel   2,800   1,280
Spent fuel in total    3,000   1,415
Decommissioning    560   290
Power plant waste    40   20
Research and development, administration 790   335
Total      4,400   2,060
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8. SUMMARY 

TVO has in place plans for the management of nuclear waste 
originating from all of its nuclear power plant units, including 
Olkiluoto 3. The plans cover the amounts, treatment, interim 
storage, decommissioning and disposal of all waste types. 
The safety of waste management is assessed in the final safety 
analysis report for the plant units and the VLJ facility and the 
decommissioning plans for the plant units. 

An expansion of the KPA storage has been implemented in 
order to provide the additional storage capacity required by 
Olkiluoto 3. Posiva Oy is responsible for the disposal of spent 
nuclear fuel, research related to the disposal and other expert 
tasks within its field. The spent fuel disposal solutions and the 
safety case that were submitted as part of the preliminary safety 
analysis report for the encapsulation plant and disposal facil-
ity received approving safety assessments from the Radiation 
and Nuclear Safety Authority and the construction licence was 
granted on 12th  November 2015.  Posiva’s plans and safety 
case will be specified further before the submittal of Posiva’s 
operating licence application. According to plans, the disposal 
of spent nuclear fuel will begin in 2024.

Schedules have been made for the nuclear waste management 
of the different nuclear facilities and their costs have been es-
timated. The schedules and costs are maintained, for example, 
in the YJH programmes that are published every three years.
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APPENDIX 10

A DESCRIPTION OF  
A DESCRIPTION OF THE APPLICANT’S FINANCIAL STATUS,  
THE PLAN FOR THE ADMINISTRATION OF THE FINANCES OF THE NUCLEAR FACILITY 
AND THE PRODUCTION PLAN OF THE NUCLEAR FACILITY
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1. THE COMPANY’S FINANCIAL  
STANDING

1.1 The company’s shareholders and electricity 
users
 
Teollisuuden Voima Oyj (TVO) operates in the fields of po-
wer plant construction and the generation, relay and transfer of 
electricity primarily to the company’s shareholders. 

The company’s shares are divided into series in a manner whe-
re the A series shares entitle their owners to the rights and obli-
gations of the OL1/OL2 power plants, the B series shares entit-
le their owners to the rights and obligations of the OL3 project 
and the C series shares entitle their owners to the rights and 
obligations of the Meri-Pori coal-fired power plant. The shares 
of ownership in the different series are as follows:

The largest shareholder in the company is Pohjolan Voima 
Oy (PVO), which is owned by Finnish companies from the 
forestry sector, Finnish municipalities and towns, and energy 
companies owned by municipalities and towns.

EPV-Energia Oy is mostly owned by electricity distribution 
companies from municipalities in Southern Ostrobothnia. 

Fortum Power and Heat Oy is a part of the Fortum Group, who-
se largest owner is the Finnish State. The company’s areas of 
business include generation and sales of electricity and heat. Its 
clients include electricity distribution companies from towns 
and municipalities, industrial companies and other major elect-
ricity consumers. Fortum Power and Heat Oy owns and ope-
rates the Loviisa nuclear power plant.  Fortum has decided to 
participate in Fennovoima’s nuclear power plant project with a 
share of 6.6% and on the same terms as the other Finnish com-

panies that are currently committed to the project. Fortum’s 
participation in the project will be implemented via Voima-
osakeyhtiö SF. The Kemira group is a chemicals company with 
three business areas: Paper, Municipal & Industrial and Oil & 
Mining. Kemira’s largest owners are Oras Invest Oy (18.2%) 
and the investment company Solidium Oy (16.7%), which in 
turn is owned by the state of Finland.

Oy Mankala Ab is a company owned by Helen Oy, which in 
turn is owned by the City of Helsinki. It generates and acquires 
electricity primarily for its shareholders.

Loiste Holding Oy (previously known as Karhu Voima Oy 
and prior to that Graninge Energia Oy) is a company owned 
by Kotkan Energia Oy, which in turn is owned by the town of 
Kotka. It generates electricity for the industry in particular. 

According to the articles of association, Teollisuuden Voima 
Oyj’s shareholders are responsible for the variable and fixed 
annual costs. Each of the company’s shareholders is respon-
sible for the company’s fixed annual costs, which includes loan 
interests and payments in proportion to the number of owned 
shares regardless of whether the shareholder has used their sha-
re of the electricity generated by the company. Furthermore, 
each shareholder is responsible for the company’s variable an-
nual costs in proportion to their use of the electricity generated 
or relayed by the company. 

The company sells the electricity it has generated to its share-
holders at cost and does not seek profit.

TVO’s shareholders and its articles of association ensure its so-
lid financial standing.

          A-series  B-series  C-series  Total
Pohjolan Voima Oy          56.8 %     60.2 %  56.8 %  58.4 %
Fortum Power and Heat Oy      26.6 %     25.0 %  26.6 %  25.9 %
Oy Mankala Ab             8.1 %       8.1 %    8.1 %    8.1 %
EPV-Energia Oy                 6.5 %       6.6 %    6.5 %    6.5 %
Kemira Oyj             1.9 %       0.0 %    1.9 %      1.0 %
Loiste Holding Oy             0.1 %       0.1 %    0.1 %    0.1 %
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1.2 Financial status of the company 

The enclosed financial statements in appendix 11 from 
2004-2015 indicate the financial status of the company.

According to the financial statements of 31 December 
2015, the total assets of the company were MEUR 6,252. 
The company had MEUR 1,038 in equity and comparable 
items, and MEUR 479 in lower-priority shareholder loans. 
The total amount of long-term and short-term loans was 
MEUR 3,987. The company’s equity also includes a loan 
of MEUR 1,009 from the State Nuclear Waste Management 
Fund (YVR) that has been lent further to the company’s sha-
reholders.   

Approximately MEUR 1,100 have been spent on annual 
maintenance investments, including infrastructure invest-
ments, during the operation of the OL1 and OL2 plant 
units up to the present day. In May 2013, TVO signed an 
agreement with Wärtsilä Finland Oy for the delivery of 
emergency diesel generators and their auxiliary systems to 
Olkiluoto. There are a total of nine generators, and TVO is 

Electricity delivered (GWh) 2013 2014 2015
Olkiluoto 1     7,458 7,254   7,387
Olkiluoto 2     7,148 7,486   6,851
Meri-Pori       725  400      167
Total    15,331 15,140 14,405

TVO’s share of funds in the Finnish State Nuclear Waste Management Fund ( MEUR)  
    1,253 1,324 1358  
Turnover (MEUR)   363 325    273
Fuel costs   73 66      59
Nuclear waste management costs 89 51      38
Capital expenditures  61 59    111
Result before appropriations 1 5        7
Investments   303 339    344
Equity    858 858    858
Appropriations   167 173    180
Loans from financial institutions 3,088 3,288 3,509
Shareholder loans   339 439    479
Loan from VYR   932 983 1,009
Total assets   5,572 5,879 6,252
Equity ratio (%)   29.4 30.0   28.9

responsible for the construction work in the project and the 
generators’ interfaces with TVO’s other systems. The aim is 
to replace the emergency diesel generators, which provide 
back-up power for OL1 and OL2, by 2022. This is the lar-
gest plant modification project in the history of Olkiluoto. 
In July 2014, TVO signed an agreement with Westinghouse 
Electric Sweden (WSE) for the replacement of the recircu-
lation pumps at OL1 and OL2. The agreement covers 12 
recirculation pumps. The pump replacement is a turnkey de-
livery. WSE is responsible for the installation of the pumps, 
the manufacture of special tools and the design of the pumps 
in cooperation with their manufacturer. TVO is responsible 
for arranging the support services for the installation in ac-
cordance with the agreement. The recirculation pumps will 
be replaced during service outages between 2016 and 2018.

Approximately MEUR 3,900 of the investment in the OL3 
project has been realised by the end of 2015.

The table below presents the development of Teollisuuden 
Voima Oyj’s key figures:

equity + appropriations + shareholder loans 

total assets – loan from VYR
 Gearing ratio %                = 100 x                                 
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2. FINANCING MANAGEMENT PLAN

2.1 Investments

The planned write-off periods for the power plants that are a 
part of the company’s fixed assets are as follows:

Olkiluoto 1 and 2
 Basic investment  61 years
 Modernisation project investments 21–35 years
 I&C investments related
 to modernisation  15 years
 Additional investments  10 years

Buildings and structures  10–40 years

Share of Meri-Pori coal-fired power plant 
 Basic investments  25 years
 Additional investments  10 years

Wind power plant  10 years

Share of Olkiluoto gas turbine plant 30 years

Olkiluoto 3 
 Basic investment                    approx. 60 years
 Additional investments  10–35 years

The basic principle is that the planned annual depreciation is 
collected in the price of electricity. 

2.2 Sources of financing    

The company has no project-specific financing; the in-
vestments to the power plants are financed as part of the 
company’s overall financing. According to TVO’s financing 
policy, the company aims to maintain an IFRS capital ratio 
of at least 25%. The shareholders have invested the amount 
of new share capital required for the investments and issued 
shareholder loans. Loan financing has been arranged entire-
ly by commercial means. 

TVO has diversified its external financing by using different 
sources. The company uses both direct bank loans and the 
capital markets in its financing, while taking into account 
the market situation.

2.3 Repayment of loans

As a result of the OL3 investment, the total amount of ex-
ternal funding, excluding the loan from the Finnish State 
Nuclear Waste Management Fund, will increase to appro-
ximately MEUR 5,300 by the end of 2018 (including sha-
reholder loans). 

According to the financing plan based on the company’s fo-
recast investment needs, the net amortisation of the loans 
will be MEUR 100 per year. By the end of 2025, the amount 
of external funding is estimated to be approximately MEUR 
4,600. 

3. PRODUCTION PLAN 

Over the past five years, the amount of electricity sold from 
the OL1 and OL2 plant units has varied between 14.1 TWh 
and 14.7 TWh. The net electrical output is 890 MW per unit. 
Going forward, the annual production goal for the plant 
units will be approximately 7.3 TWh. 

Based on the anticipated capacity factor for the first yea-
rs, the annual production goal for the OL3 plant unit being 
constructed is 12–13 TWh. 
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APPENDIX 11

THE APPLICANT’S FINANCIAL  
STATEMENTS FROM 2004–2015

TEOLLISUUDEN VOIMA OYJ’S ANNUAL REPORTS  
CAN BE FOUND ON THE COMPANY’S WEBSITE.
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APPENDIX 12

A DESCRIPTION OF 
HOW THE PROVISIONS IN THE CONSTRUCTION LICENCE  
HAVE BEEN COMPLIED WITH
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Contents

1. REPORT ON THE FULFILMENT OF THE CONDITIONS OF THE CONSTRUCTION    
    LICENCE
2. CONDITIONS FOR THE GRANTING OF A CONSTRUCTION LICENCE UNDER SECTION  
    19 OF THE NUCLEAR ENERGY ACT
3. CONCLUSIONS

The following presents the implementation of the conditions related to the construction licence granted on 17 February 2005. 
The wording of the licence conditions follows that included in the construction licence and they are written in italics below.  
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1. Report on the fulfilment of the conditions of 
the construction licence

The Olkiluoto 3 plant unit construction licence, which the Gov-
ernment has granted on 17 February 2005, reads as follows:

By virtue of the Nuclear Energy Act and the Nuclear Ener-
gy Decree, the Government has decided to grant to Teolli-
suuden Voima Oy the licence referred to in section 18 of the 
Nuclear Energy Act

 
for the construction, on the island of Olkiluoto lo-
cated in the municipality of Eurajoki, of a nuclear 
power plant unit of the pressurised water type with 
a rated thermal output of 4,300 MW, intended for 
electricity production, which corresponds to the ge-
neral characteristics and the essential features rela-
ted to ensuring safety proposed in the application for 
a construction licence.

This licence ceases to be valid, unless the construction of the 
nuclear power plant unit is started within two years from the 
beginning of the le-gal validity of the licence.

The Olkiluoto 3 plant unit is still a nuclear power plant unit 
of the pres-surised water type, intended for electricity produc-
tion, and constructed on the island of Olkiluoto located in the 
municipality of Eurajoki. The rated thermal output of the plant 
unit is 4,300 MW. 

The technical solutions of the Olkiluoto 3 plant unit are pre-
sented in Ap-pendices 5–6 to this operating licence application. 
During the power plant project, the technical implementation 
has been specified, but the essential features of the plant have 
not changed during this time. 

The construction work to build the power plant unit was started 
in 2005, which is why the condition governing the expiry of the 
licence has not become applicable.w

The following discusses the fulfilment at the present moment 
of the con-ditions set out when the construction licence was 
granted which were processed when granting the construction 
licence. 
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2. Conditions for the granting of a construction 
licence under section 19 of the nuclear energy act

1) the plans concerning the nuclear facility, its central ope-
rational systems and components entail adequate safety and 
protection of workers, and the population’s safety has other-
wise been taken into account appropriately when planning 
operations   

Grounds of the safety analysis of the Finnish  
Radiation and Nuclear Safety Authority (STUK)  

The Finnish Radiation and Nuclear Safety Authority (STUK) 
has compared the applicant’s plans with the requirements pre-
sented in the “Decision of the Council of State on the Gen-
eral Regulations for the Safety of Nuclear Power Plants” 
(395/1991). The view of STUK is that the Decision of the 
Council of State mentioned above is for the most part still up-
to-date. The acutest updating needs concern a severe reactor 
accident and handling of aircraft crashes, as technology with 
their respect has developed dynamically since the beginning 
of the 1990s. STUK has evaluated these matters not included 
in the decision-in-principle on the basis of the Nuclear Power 
Plant Guidelines.  

The meeting of the safety requirements that are currently in 
force has been demonstrated in Appendix 6 to the operating 
licence application. 

According to the above, the condition laid down in the con-
struction licence is met.

The Finnish Radiation and Nuclear Safety Authority (STUK) 
states that, in order to  demonstrate the fulfilment of the safety 
regulations, the plans of the construction licence stage con-
cerning the Olkiluoto 3 nuclear power plant unit have been 
adequately analysed by means of both an accident analysis 
and a Probabilistic Safety Analysis. STUK regards the re-
search and development activities related to the plant incident 
and accident processes as adequate.

There still remain some tests or calculation analyses needed 
for justifying detailed solutions. As the project progresses and 
plans become more specified, supplementing the analyses 
will also be continued correspondingly, as part of the licens-
ing process of the technical solutions of the power plant unit. 

The analytical and experimental verification of the safety of the 
Olkiluoto 3 nuclear power plant unit is discussed in Appendix 
6 to the operating licence application that assesses the meet-

ing of the requirements laid down in the Radiation and Nuclear 
Safety Authority’s regulation on the safety of nuclear power 
plants (STUK Y/1/2016, 1st  January 2016).

According to the above, the condition laid down in the con-
struction licence is met.

Design requirements for nuclear safety    

The Finnish Radiation and Nuclear Safety Authority (STUK) 
has also examined how the design requirements for nuclear 
safety presented in the decision 395/1991 and the requirements 
presented in the Nuclear Power Plant Guidelines concerning 
nuclear safety have been fulfilled in the design of Olkiluoto 3 
nuclear power plant unit. STUK states that adequate levels of 
protection against disturbances and accidents have been de-
signed for the Olkiluoto 3 nuclear power plant unit and that 
the nuclear power plant unit has adequate technical barriers to 
spreading of radioactivity.   

The levels of protection applied at the Olkiluoto 3 nuclear pow-
er plant unit and the technical barriers to the spreading of radio-
activity are discussed in Appendix 6 to the operating licence 
application that assesses the meeting of the requirements laid 
down in the Radiation and Nuclear Safety Authority’s regula-
tion on the safety of nuclear power plants (STUK Y/1/2016, 1st  
January 2016).

The implementation meets the requirements set. I&C modifica-
tions have been made after the construction licence stage. 

According to the above, the condition laid down in the con-
struction licence is met.

Furthermore, the Finnish Radiation and Nuclear Safety Au-
thority (STUK) has stated that the integrities of the nuclear fuel, 
primary circuit and the containment building of the Olkiluoto 3 
power plant unit are adequately secured. The safety functions 
of the power plant unit have been adequately secured, avoiding 
human errors has been taken into account in the design of the 
nuclear power plant unit and in design of its operations, the 
safety classification is appropriate and the plans concerning the 
supervision and control of the plant unit are adequate in view of 
the construction licence. The acceptability of detailed solutions 
and procedures is evaluated as part of the licensing process of 
systems that continues during the construction, in so far as the 
design becomes more specified.    
The plans have been submitted to the authority for approval 
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during the pre-inspection stage as part of the licensing process 
of the systems.

According to the above, the condition laid down in the con-
struction licence is met.

The Finnish Radiation and Nuclear Safety Authority (STUK) 
also states that the design of the Olkiluoto 3 nuclear power 
plant unit is good in regard to preparedness for external inci-
dents and fires. As for aircraft crashes, certain design particu-
lars will, however, still need final specification, completion of 
ongoing or supplementary analyses and verification of the ana-
lytical results by testing.    

The protection against aircraft crashes has been presented to the 
Radiation and Nuclear Safety Authority in connection with the 
operating licence application. Experimental research related to 
the matter is discussed in Appendix 6 to the operating licence 
application that assesses the meeting of the requirements laid 
down in the Radiation and Nuclear Safety Authority’s regula-
tion on the safety of nuclear power plants (STUK Y/1/2016, 1st  
January 2016).

According to the above, the condition laid down in the con-
struction licence is met.

Further, the Finnish Radiation and Nuclear Safety Authority 
(STUK) states that the operating experiences obtained from 
other plants and the results of the safety research have been 
taken into account in the design of the new plant unit. The de-
sign criteria of the nuclear power plant unit to be built will be 
continuously evaluated during the construction and operating 
licence handling by applying the best knowledge available.   

The technical design solutions of the Olkiluoto 3 nuclear power 
plant unit are evaluated from the point of view of operating 
experience in Appendix 6 to the operating licence application 
that assesses the meeting of the requirements laid down in Sec-
tion 21 of the Radiation and Nuclear Safety Authority’s regula-
tion on the safety of nuclear power plants (STUK Y/1/2016, 1st  
January 2016). TVO’s standardised routines for the follow-up 
of operating experience will also be applied to the Olkiluoto 3 
nuclear power plant unit during the operation stage. 

According to the above, the condition laid down in the con-
struction licence is met.

Regulations on radiation exposure and emissions 
of radioactive substances    

Based on the applicant’s plans and analyses conducted, the 
Finnish Radiation and Nuclear Safety Authority (STUK) has 
further stated that the threshold values for the radiation ex-
posure and radioactive emissions of the nuclear power plant 
unit laid down in decision 395/1991 are not reached. Among 
these are the threshold values of the radiation exposure of the 
population in normal operation, operational disturbances to 
be expected, possible accidents and severe reactor accidents. 
In STUK’s view, the Olkiluoto 3 nuclear power plant unit has 
been designed to be adequately safe in terms of the threshold 
values of the emissions.      

The analyses submitted to the Radiation and Nuclear Safety 
Authority in connection with the operating licence application 
meet the acceptability criteria. 

According to the above, the condition laid down in the con-
struction licence is met.

Statement of the Advisory Committee on Nuclear 
Safety

According to the view of the Advisory Committee on Nuclear 
Safety, the plant project can be implemented as required in sec-
tions 6 and 7 of the Nuclear Energy Act. The Advisory Com-
mittee agrees with STUK in that the preconditions under sec-
tion 9 of the Nuclear Energy Act are met in terms of nuclear 
and radiation safety. The Advisory Committee considers it im-
portant that safety issues will be prioritised during the construc-
tion and that enough time will be reserved for handling safety 
issues.    

No compromises have been made in terms of the safety re-
quirements during detailed planning and construction. The 
meeting of the safety requirements is described in Appendix 6 
to the operating licence application. 

According to the above, the condition laid down in the con-
struction licence is met.

In the Preliminary Safety Analysis Report the applicant has 
given the 50 MWd/kgU discharge burnup upper limit (mega-
watt day per one kilogram of uranium). In STUK’s view, the 
acceptability of this value has not been demonstrated in the 
light of current knowledge, and thus STUK retains the upper 
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limit of 45 MWd/kgU, unless the applicant can experimentally 
demonstrate to STUK that the higher value can fulfil all perti-
nent safety criteria. Similarly, the Advisory Committee on Nu-
clear Safety requires that the discharge burnup of nuclear fuel 
be limited to comply with the safety requirements.  

The Government considers that the plans concerning the nu-
clear power plant unit, its central operational systems and com-
ponents are adequate in view of safety. At the same time, the 
Government states that if the applicant wishes to set a upper 
limit higher than 45 MWd/kgU for the discharge burnup at the 
operational phase of the plant unit, it shall demonstrate by tests 
to the Finnish Radiation and Nuclear Safety Authority (STUK) 
that the higher value proposed will fulfil the safety require-
ments.  

The Radiation and Nuclear Safety Authority has approved the 
fuel assemblies in the initial fuel configuration of the Olki-
luoto 3 nuclear power plant unit up to a maximum burnup of 
45 MWd/kgU per assembly. TVO does not intend to change 
this burnup limit in connection with the operating licence ap-
plication. The use of a higher discharge burnup (52 MWd/kgU) 
as the initial assumption for the plant unit’s safety analyses is 
a conservative practice in terms of the end results in the final 
safety analysis report. 

Core operation planning is used to ensure the meeting of the 
design bases and safety requirements concerning burnup and 
reactivity management, including the shutdown margins. 

The analysis in the OL3 final safety analysis report (FSAR) in-
dicate that the requirements are met. The boundary conditions 
for the calculation parameters that are applied to the FSAR ac-
cident analyses support the following goals: 
•  A conservative approach is followed in order to demon-

strate safety
•  This avoids the need for repeating the accident analyses in 

order to demonstrate the safety of  refuelling 
•  This approach provides flexibility for technical improve-

ments in the future.

The discharge burnup value was increased at this time from 
the value of 45 MWd/kgU that was licensed for the fuel in the 
initial configuration to 52 MWd/kgU in the final safety analy-
sis report in order to arrive at a conservative analysis (this 
also involved increasing the cycle lengths in the calculations). 
Therefore, the burnup value of 52 MWd/kgU may be consid-
ered a limit above which the plant unit’s safety analyses shall 
be reviewed again if a fuel assembly type being used is to be 

later licensed for a higher burnup. 

This maximum value in no way limits the use of the initial fuel 
assembly licensed currently at the plant unit.    

According to the above, the condition laid down in the con-
struction licence is met.

b) Physical protection has been taken into account appro-
priately when planning operations 

The Industrial Safety District of Turku and Pori points out 
in its statement that along with the Olkiluoto 3 project atten-
tion should be paid especially to the teaching and guiding of 
the employees filling in new vacancies. The Industrial Safety 
District considers that the objectives and requirements re-
garding following of a safety culture set out in the application 
correspond to the objectives of the Occupational Health and 
Safety Act (738/2002).    

Occupational safety during the Olkiluoto 3 project has been 
compliant with the requirements. New personnel have been 
trained in occupational safety and guidance has been provided. 
Special attention has been paid to safety culture. The operating 
and maintenance instructions of the plant are reviewed in terms 
of occupational safety requirements. Training and guidance are 
provided in relation to operation and maintenance and the pro-
cess separations and safety isolations related to them.

According to the above, the condition laid down in the con-
struction licence is met.

According to the Finnish Radiation and Nuclear Safety Author-
ity (STUK), the Olkiluoto 3 nuclear power plant unit has been 
designed to be adequately safe in view of limiting the radiation 
exposures of the workers. As for operation and maintenance, 
the design of the plant has also observed the target of keeping 
the radiation dose of the workers as low as practically possi-
ble.  

The radiation safety of workers at the Olkiluoto 3 nuclear pow-
er plant unit is discussed in Appendix 6 to the operating licence 
application that assesses the meeting of the requirements laid 
down in Section 7 of the Radiation and Nuclear Safety Author-
ity’s regulation on the safety of nuclear power plants (STUK 
Y/1/2016, 1st  January 2016).

According to the above, the condition laid down in the con-
struction licence is met.
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The Government states that health and safety at work has been 
appropriately taken into account in the planning of operations.   

Occupational safety meets the requirements. Special attention 
has been paid to structural occupational safety throughout the 
construction in order to allow the plant to meet the require-
ments of the Occupational Health and Safety Act from a struc-
tural point of view. The correct placement of working platforms 
and access to the platforms, ladders and their placement and 
structure, lifting and lifting rails, sufficient dimensioning of ac-
cess ways and transport routes and the sufficient dimension-
ing of exit routes have been among the aspects studied. Risk 
analyses have also been prepared concerning lifting and related 
crushing hazards.

When preparing for commissioning, TVO will be performing 
occupational safety reviews before the actual commissioning 
inspection. These reviews will be used to check the actions that 
will be taken at the locations in question during operation and 
maintenance, and whether the conditions for the safe perfor-
mance of work exist. This means that the machinery and equip-
ment located in a room do not cause an immediate risk to its 
operator, the planned service and maintenance activities can be 
performed on the machinery and equipment, and the machin-
ery and equipment are accessible and their surrounding work 
platforms are safe to use. TVO has provided instructions for 
these reviews.

According to the above, the condition laid down in the con-
struction licence is met.

(c) The population’s safety has otherwise been taken into 
account appropriately when planning operations  

After having received from the Ministry of the Interior the 
statement required under section 37 of the Nuclear Energy 
Decree, the Finnish Radiation and Nuclear Safety Authority 
(STUK) has checked the preliminary emergency plan of the 
Olkiluoto 3 nuclear power plant unit, which concerns the 
planned emergency arrangements for the operation of the 
Olkiluoto 3 nuclear power plant unit, and found it adequate 
at this stage.  

As a summary, the Finnish Radiation and Nuclear Safety 
Authority (STUK) states that, in view of emergency arrange-
ments, the design of the Olkiluoto 3 nuclear power plant unit 
and the related measures and those related to its construction, 
as well as the plans for measures on the site, are adequate 

and meet the regulations under the Decision of the Council of 
State 397/1991.   

The Government considers that – on top of the plans for the 
nuclear power plant, its central operational systems and com-
ponents that have been examined in point 1(a) above and the 
safety arrangements in point (3) below, the safety of the popu-
lation has otherwise appropriately been taken into account in 
operational planning. 

Appendix 6 to the operating licence application contains anal-
yses regarding the meeting of the requirements laid down in 
the Radiation and Nuclear Safety Authority’s regulation on 
emergency response arrangements at nuclear facilities (STUK 
Y/2/2016, 1st  January 2016) and security arrangements in the 
use of nuclear energy (STUK Y/3/2016, 1st  January 2016).

According to the above, the condition laid down in the con-
struction licence is met.

2) The location of the nuclear facility is appropriate with 
respect to the safety of the planned operations and environ-
mental protection has been taken into account appropriately 
when planning operations  

(a) The location of the nuclear facility is appropriate with 
respect to the safety of the planned operations 

The Government considers that the location of the power plant 
is appropriate in terms of the safety of its planned operations.    

The extreme weather phenomena that have been considered 
possible at the location of the nuclear facility have been taken 
into account in the design and, in particular, in the safety analy-
ses submitted to the Radiation and Nuclear Safety Authority.

According to the above, the condition laid down in the con-
struction licence is met.

(b) Environmental protection has been taken into account 
appropriately when planning operations  

As the coordinating authority defined in the Act on Environ-
mental Impact Assessment Procedure (EIA), the Ministry 
of Trade and Industry considered in its statement on the EIA 
report that the report on the environmental impact assessment 
on the Olkiluoto site is, given the stage of the project, wide-
scoped and detailed enough and that it fulfils the requirements 
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of the Act and Decree on Environmental Impact Assessment 
Procedure and that it meets the objectives set in the assessment 
programme.    

The Ministry of the Environment considers in its statement that 
the applicant does not clearly state how it will take the com-
ments and measures presented in the EIA procedure into ac-
count in the implementation of the project. Further, it states 
that the impacts of radioactive waste on living organisms are 
handled only in broad outline in the EIA report.   

In its response the applicant points out that the aspects put forth 
in the statements given on the EIA report have been, and will 
be, taken into account as the project progresses and describes 
the implementation stage of the ancillary projects mentioned in 
the coordinating authority’s statement as well. It is also stated 
in the response that the Olkiluoto power plant already has today 
a comprehensive and versatile control programme for monitor-
ing ambient radiation, which also covers important species oth-
er than those that are important for the food chain of humans. In 
the framework of the programme, sensitive measurements are 
carried out to identify radioactive substances from the power 
plant in the organisms near the power plant. The contents are 
so low that they have no discernible impacts, and the new plant 
unit will not change this situation.   

The statement of the coordinating authority does not present 
any actual remarks or measures. As for the impacts of the 
spreading of radioactive emissions, it states that the impacts are 
presented in the manner approved at the EIA programme stage. 
The EIA procedures concerning power lines have already been 
completed, but the EIA procedure concerning the reserve pow-
er plant is still in progress. The road to the Olkiluoto power 
plant was improved during 2004.  

The EIA procedure for the Olkiluoto 3 project has been com-
pleted in accordance with the Act on Environmental Impact 
Assessment Procedure (468/1994), and the aspects that were 
brought up have been observed during the later planning and 
implementation of the project. Environmental impacts have 
been assessed in more detail during the environmental permit 
procedure of the project and in the permit procedure conducted 
under the Water Act that have been discussed in Appendix 7 to 
the operating licence application.

The environmental monitoring programme at Olkiluoto has 
been expanded to also cover the operation stage of the OL3 
plant unit. Environmental monitoring is discussed in Appendix 

7 to the operating licence application.
 The EIA procedure for the Olkiluoto gas turbine plant, which 
acts as the reserve power plant, was completed in 2005. The gas 
turbine plant has been constructed and commissioned upon ap-
plication by Fingrid Oyj pursuant to the conditions of the envi-
ronmental licence and the licence for the storage of dangerous 
chemicals that were granted in 2006.

According to the above, the condition laid down in the con-
struction licence is met.

Environmental impacts during construction  

In its response the applicant states that, in order to supervise 
and manage the implementation of the construction stage, 
an environmental plan, which it would be ready to deliver to 
the environmental authorities for their information, should be 
drafted. The applicant is also ready to hear and consider the 
opinions and comments of the environmental protection sur-
veillance authorities on its contents. The plan comprises the 
environmental aspects and impacts related to the application 
of the Environmental Protection Act and the Water Act and, as 
necessary, the possible joint effects with the Onkalo project of 
Posiva Oy during the construction. The plan will be supple-
mented, when necessary, as the construction progresses.    

The environmental aspects of the Olkiluoto nuclear power 
plant are managed by means of an environmental manage-
ment system that also covers the construction stage of the 
Olkiluoto 3 plant unit.  The environmental management sys-
tem is discussed in Appendix 7 to the operating licence ap-
plication.

The environmental monitoring programme at Olkiluoto covers 
the construction stage of the Olkiluoto 3 plant unit. During the 
construction stage, the monitoring has been expanded in terms 
of water construction effects and noise, for example. The moni-
toring programme is discussed in Appendix 7 to the operating 
licence application.

The applicant has drawn up an environmental plan concerning 
the construction of Olkiluoto 3 that takes into account the joint 
effects of the different activities in the Olkiluoto area. The plan 
has been appended to the environmental management system.

According to the above, the condition laid down in the con-
struction licence is met.
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Taking environmental protection into account 

The County Government Board of Western Finland considers 
in its statement that the handling of the environmental licences 
subject to the Environmental Protection Act related to the pro-
jects and the handling of the licence for the intake of the cool-
ing water are in progress. The Board expects the decisions on 
the applications to be made during 2005.  

The County Government Board of Western Finland has grant-
ed the Olkiluoto 3 plant unit an environmental licence for its 
operation and the intake of cooling water. The licences in ques-
tion are discussed in Appendix 7. 

According to the above, the condition laid down in the con-
struction licence is met.

The Finnish Radiation and Nuclear Safety Authority (STUK) 
considers that the environmental impacts of the placing on 
Olkiluoto of the Olkiluoto 3 nuclear power plant unit have been 
adequately taken into account in view of the issues belonging to 
STUK’s sector. It also considers that the arrangements planned 
for the control of the emissions and contents of the radioactive 
substances from the Olkiluoto 3 nuclear power plant unit in the 
environment are efficient enough.   

The radiation monitoring programme of the vicinity of Olki-
luoto also covers the operation of the Olkiluoto 3 nuclear pow-
er plant unit. The radiation monitoring programme is discussed 
in Appendix 7. 

According to the above, the condition laid down in the con-
struction licence is met.

The Government considers that environmental protection has 
been appropriately taken into account in operational planning 
and that the cooling water solutions chosen can be regarded 
as at least as good as the other options brought up in the envi-
ronmental impact assessment report. It also considers that it is 
not justified to connect to the licence to be granted a condition 
concerning an environmental protection plan to be submitted to 
the environmental authorities for their approval, as the environ-
mental impacts of the construction of the plant do not include 
any special features arising from the use of nuclear energy and 
thus there is no need for exceptional regulation in view of the 
objectives of nuclear energy legislation

TVO views that the conditions in the construction licence con-
cerning the safety of the location and environmental protection 
have been appropriately considered during the planning of op-
erations.

According to the above, the condition laid down in the con-
struction licence is met.

3) Safety arrangements have been taken into account ap-
propriately when planning operations 

After having received the statement required in section 37 of 
the Nuclear Energy Decree from the Ministry of the Interior, 
the Finnish Radiation and Nuclear Safety Authority (STUK) 
has checked the preliminary safety arrangement plan, whose 
procedures are aimed at preventing unlawful actions against 
the Olkiluoto 3 nuclear power plant unit after the commission-
ing of the plant unit, and found it adequate.   

STUK has also checked and approved the current safety plan 
of the Olkiluoto nuclear power plant, in which the construction 
site of the Olkiluoto 3 nuclear power plant unit has been taken 
into account in view of the safety arrangements of the exist-
ing nuclear power plants.  According to STUK, the Olkiluoto 
3 nuclear power plant unit and its safety arrangements have 
been adequately planned to sustain external threats and illegal 
actions, and they have been found to meet the provisions of the 
Council of State’s Decision-in-Principle 396/1991.

The Government considers that the safety arrangements have 
been taken into account appropriately when planning opera-
tions.   

The meeting of the requirements laid down in the Radiation 
and Nuclear Safety Authority’s regulation on security arrange-
ments in the use of nuclear energy (STUK Y/3/2016, 1st Janu-
ary 2016) is assessed in connection with the operating licence 
application (Appendix 6). 

According to the above, the condition laid down in the con-
struction licence is met.

4) A site has been reserved for the construction of a nuclear 
facility in a local detailed plan in accordance with the Land 
Use and Building Act (132/1999), and the applicant has pos-
session of the site required for the operation of the facility
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The Government considers that the applicant has the govern-
ance of the region required by the operation of the plant and 
that the town plan in force in the area allows the construction of 
the Olkiluoto 3 nuclear power plant unit.  

The local plan in the area remains unchanged. 

According to the above, the condition laid down in the con-
struction licence is met.

5) The methods available to the applicant for arranging 
nuclear waste management, including final disposal of 
nuclear waste and decommissioning of the facility, are suffi-
cient and appropriate

Handling of spent nuclear fuel  

The intermediate storage of spent fuel depends both adminis-
tratively and process-technologically on the Olkiluoto 1 and 2 
nuclear power plant units, and its operating licence is tied to 
the operating licences of the Olkiluoto 1 and 2 nuclear power 
plant units, which will be valid until the end of the year 2018 
(granted on 13 August 1998).  

The expansion of the KPA storage has been completed and 
TVO has started the process for the renewal of the operating 
licence of the Olkiluoto 1 and 2 plant units. 

According to the above, the condition laid down in the con-
struction licence is met.

On 17 January 2002 the Government made a decision-in-prin-
ciple that the Olkiluoto final repository could be extended in 
such a way that the spent nuclear fuel from the operation of the 
new nuclear power plant unit can also be treated and disposed 
of at the repository. On 24 May 2002 Parliament decided that 
the decision-in-principle would remain in force. According to 
the decision, final disposal facilities corresponding to approxi-
mately 2,500 tonnes of uranium at maximum can be built for 
the needs of the new plant unit.   

For the Olkiluoto 3 nuclear power plant unit, the estimated 
amount of uranium used in the applications for a decision in 
principle is 2,500 tU. Appendix 4 to the operating licence ap-
plication presents a more detailed estimate of the amount of 
spent fuel accumulated at the Olkiluoto 3 nuclear power plant 
unit as a result of 60 years of operation; the amount is 4,069 as-
semblies, corresponding to 2,165 tonnes of uranium. 

According to the above, the condition laid down in the con-
struction licence is met.

Treatment of power plant waste  

According to the application, the power plant waste ac-
crued during operation can be disposed of at the final re-
pository of power plant waste on the site. It can also be 
stored temporarily in separate intermediate storage of me-
dium-active waste and intermediate storage of low-active 
waste. When necessary, more space can be excavated in 
the final repository of power plant waste near the present 
facilities 

As a result of the disposal of power plant waste from the 
Olkiluoto 1 and 2 nuclear power plant units, the KAJ silo 
in the VLJ facility was 51% full and the MAJ silo was 
60% full at the end of 2014. The preliminary plan for 
expanding the capacity of the VLJ facility is discussed in 
Appendix 9 to the operating licence application. 

At the end of 2015, the KAJ storage contained 23 m3 
of waste and the MAJ storage contained 5 m3. The ca-
pacities reserved for the Olkiluoto 1 and 2 nuclear power 
plant units in the operating licence conditions are 5,000 
m3 for the KAJ storage and 3,000 m3 for the MAJ stor-
age. According to the operations licence, the storage ca-
pacity of the component storage is 9,300 m3. Therefore, 
there is sufficient capacity available for the interim stor-
age of power plant waste from the Olkiluoto 3 nuclear 
power plant before the expansion of the VLJ facility. 
The interim storage capacity can be considered sufficient 
when taking into account the estimate of 3,000–6,000 m3 
presented for the total volume of waste accumulated from 
60 years of operation. 

According to the above, the condition laid down in the 
construction licence is met.

Both the intermediate storage of medium-active waste and the 
intermediate storage of low-active waste will be used for the 
needs of the Olkiluoto 1 and 2 nuclear power plant units for the 
intermediate storage of nuclear waste. This may continue until 
the end of 2018 based on the operating licence of the existing 
plant units. The final repository of nuclear waste was taken into 
use in 1992 and the operating licence runs until the end of 2051 
(granted on 9 April 1992).   
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This operating licence application applies for permission to use 
the KAJ and MAJ storages for the interim storage of power 
plant waste originating from the Olkiluoto 3 nuclear power 
plant unit. For the time being, it is appropriate to use the same 
length of the operating licence term for the interim storage as is 
used for the Olkiluoto 3 nuclear power plant unit. The Govern-
ment made a decision on 22nd  November 2012 to amend the 
conditions of the VLJ facility operating licence to also cover 
the disposal of power plant waste originating from the Olki-
luoto 3 plant unit in the VLJ facility. Extending the operating 
licence term until 2080, which is the postulated closing time of 
the VLJ facility in the new final safety analysis report, is also 
considered appropriate. 

According to the above, the condition laid down in the con-
struction licence is met.

Statement by the Radiation and Nuclear Safety 
Authority 

The Finnish Radiation and Nuclear Safety Authority (STUK) 
considers in its Statement of Position that both the plans for the 
final disposal of power plant waste and the plans and arrange-
ments for the final disposal of spent fuel in Finland are adequate 
in view of the construction licence.     

Appendix 9 to the operating licence application presents an 
analysis of the current state of nuclear waste management. A 
construction licence was granted for an encapsulation plant and 
disposal facility of spent nuclear fuel on 12th  November 2015.

According to the above, the condition laid down in the con-
struction licence is met.

In STUK’s view, the decommissioning of the Olkiluoto 3 nu-
clear power plant unit and the final disposal of the decommis-
sioning waste can be implemented in the same way as in the 
case of the existing nuclear power plant units.    

The decommissioning plans are discussed in Appendix 9 to 
the operating licence application. TVO has also drawn up a 
separate analysis on decommissioning for the Radiation and 
Nuclear Safety Authority. According to the plan, the decom-
missioning of the Olkiluoto 3 nuclear power plant unit and the 
disposal of the disassembly waste will, where applicable, be 
implemented by means of the same methods and solutions that 
were presented in the decommissioning plan of the Olkiluoto 
1 and 2 plant units. 

According to the above, the condition laid down in the con-
struction licence is met.

Furthermore, it states that the applicant’s safety analysis of 
the final repository of power plant waste is to be revised in 
2007. In connection with the revision, the final disposal of 
the power plant waste created from the operation of the Olki-
luoto 3 nuclear power plant unit should also be examined, as 
the current safety analysis covers only the power plant waste 
from the Olkiluoto 1 and 2 nuclear power plant units.   

The VLJ facility safety analysis was revised in 2007, tak-
ing into account the power plant waste from the Olkiluoto 3 
nuclear power plant unit (Olkiluoto VLJ Repository - Safety 
Case, Fortum Nuclear Services, December 2006). The safe-
ty analysis was submitted to the Ministry of Employment 
and the Economy (TEM) at the end of 2006 as part of the 
analysis of the safety and operating experience of the VLJ 
facility and the new packaging and disposal techniques for 
power plant waste that are required under the operating li-
cence conditions of the VLJ facility. In its statement on 26th  
March 2008, TEM stated that it has no comments on the 
analysis.

The safety analysis in its entirety (10 separate reports) is ap-
pended to the final safety analysis report of the VLJ facility 
(VLJ-FSAR).  The Radiation and Nuclear Safety Authority 
has approved the periodic report drawn up under the operat-
ing licence of the VLJ facility, the updated safety case of the 
VLJ facility and its final safety analysis report.  

The disposal of the power plant waste from the OL3 plant 
unit can be implemented safely in the same manner as for 
the power plant waste from the current (nuclear power 
plant) units.  

According to the above, the condition laid down in the con-
struction licence is met.

STUK also considers that the survey presented in Annex 
12 to the application for a construction licence “Report on 
the applicant’s plans and the methods available to arrange 
nuclear waste management” is very general in nature. The 
adaptation of Posiva Oy’s final disposal plan to the needs of 
the Olkiluoto 3 nuclear power plant unit should be started so 
that more detailed plans can be presented in the three-year 
review of nuclear waste management TKS-2006 to be pub-
lished in 2006.   
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Posiva was granted a construction licence for the encapsula-
tion plant and disposal facility on 12th  November 2015. The 
construction licence takes into consideration the Olkiluoto 3 
plant unit as detailed in the decision in principle concerning 
its spent nuclear fuel. The impacts of the Olkiluoto 3 plant 
unit have been taken into account in the planning of waste 
management; the waste management plans of the Olkiluoto 
3 plant unit have been presented in the 2006 and 2009 TKS 
programmes and in the 2012 and 2015 YJH programmes.

According to the above, the condition laid down in the con-
struction licence is met.

The Government states that mainly the same nuclear waste 
management arrangements will be used for the new plant unit 
as in the case of the existing nuclear power plant units. The 
methods available to the applicant for arranging the nuclear 
waste management of the new nuclear power plant unit are ad-
equate and appropriate.   

Appendix 9 to the operating licence application presents an 
analysis of the current state of nuclear waste management. 

According to the above, the condition laid down in the con-
struction licence is met.

6) The applicant’s plans for arranging nuclear fuel manage-
ment are sufficient and appropriate

The Government’s view is that the availability of uranium at a 
reasonable price will be possible for many decades. Given this, 
the Government states that the applicant’s fuel management ar-
rangements are adequate and appropriate.      

Appendix 4 to the operating licence application presents an 
analysis of the current state of nuclear fuel management. 

According to the above, the condition laid down in the con-
struction licence is met.

7) The applicant’s arrangements for the implementation 
of control by the Radiation and Nuclear Safety Authority 
(STUK) as referred to in paragraph 3 of section 63 subsec-
tion 1, in Finland and abroad, and for the implementation 
of control, as referred to in paragraph 4 of section 63(1) are 
sufficient

STUK has approved the report and states in its Statement of 
Position that enough time should be reserved for the admin-

istrative procedures needed to ensure the control possibilities 
during the construction. STUK is to receive in good time infor-
mation on the manufacturing schedules of the machinery, struc-
tures and systems that will be important for safety, on the basis 
of which STUK can confirm that the control measures required 
in the nuclear power plant guidelines will be implemented.   

The Government states that the applicant’s arrangements are 
sufficient as regards the regulatory control referred to in Sec-
tion 63 of the Nuclear Energy Act. At the same time, the Gov-
ernment states that if enough time is not reserved for the control 
subject to chapter 15 of the Nuclear Energy Act, this will lead 
to prolongation of the construction period. 

The Radiation and Nuclear Safety Authority (STUK) has been 
provided with supervision opportunities during the construc-
tion of the Olkiluoto 3 plant unit and STUK has performed the 
supervision activities required by the YVL Guides. 

According to the above, the condition laid down in the con-
struction licence is met.

8) The applicant has the necessary expertise available

According to the Finnish Radiation and Nuclear Safety Author-
ity (STUK), the applicant has sufficient expertise in completing 
the construction project. When compiling the project imple-
menting the nuclear power plant unit, the applicant has ex-
tended its organisation and recruited experts in various sectors 
especially for implementing the project. STUK also considers 
that, based on the inspections and observations it has made in 
connection with the handling of the application for a construc-
tion licence, the consortium in charge of the plant delivery has 
adequate expertise in the field of nuclear technology.  

STUK considers that the applicant has adequate arrangements 
for recruiting the personnel and organisation needed for a safe 
operation of the Olkiluoto 3 nuclear power plant unit.  STUK 
requires that the applicant will ensure the sufficiency of its ex-
pertise also during the future operation of the nuclear power 
plant unit. Thus owing to the characteristics of the new plant 
and the technologies applied in it, the applicant should ensure 
that its organisation, which will be strengthened during the con-
struction period, will remain competent enough also upon the 
shift over to the operational stage, particularly in the fields of 
nuclear safety, mechanical technology and automation technol-
ogy.   
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The Government states that the applicant has the necessary ex-
pertise available. 
 
TVO has strengthened its expertise concerning the Olkiluoto 
3 nuclear power plant unit by means of expertise gained dur-
ing construction and the training of personnel recruited for the 
OL3 plant unit. Appendix 8 to the operating licence application 
discusses in more detail the expertise available to the applicant 
and the OL3 operating organisation. 

According to the above, the condition laid down in the con-
struction licence is met.

9) The applicant has sufficient financial prerequisites to 
implement the project and carry on operations

The Ministry of Finance has no remarks on the application. It 
considers in its statement that arranging the financing in the 
manner proposed by the applicant will be possible so that a 
satisfactory equity ratio and sufficiently good credit eligibility 
rating can be ensured for the applicant.   

The Government considers that the applicant has adequate fi-
nancial possibilities of implementing the Olkiluoto 3 nuclear 
power plant unit and of carrying out the subsequent operations.   
 
Appendix 10 to the operating licence application discusses the 
applicant’s financial prerequisites for implementing the Olki-
luoto 3 nuclear power plant unit and engaging in related busi-
ness operations. 

According to the above, the condition laid down in the con-
struction licence is met.

10) The applicant is otherwise considered to have the pre-
requisites to engage in operations safely and in accordance 
with Finland’s international contractual obligations

The Government states that no such matters have arisen that 
would question the applicant’s prerequisites for engaging in the 
operations safely. Furthermore, it considers that the Olkiluoto 
3 project could otherwise be implemented in accordance with 
Finland’s international contractual obligations.    

The obligations from international contracts signed by Finland 
are fulfilled. . 

According to the above, the condition laid down in the con-
struction licence is met.

After the Government’s decision-in-principle, an emissions 
trading system has been taken into use in Finland since the 
beginning of 2005. In the Government’s view, this develop-
ment will not, however, have any effect on the evaluation of 
the Olkiluoto 3 project as a project complying with the overall 
good of society.   
 
The emissions trading system does not affect the Government’s 
assessment of the project’s compliance with the overall good 
of society.

According to the above, the condition laid down in the con-
struction licence is met.

According to the Statement of Position of the Finnish Radia-
tion and Nuclear Safety Authority (STUK), the Olkiluoto 3 
nuclear power plant unit can be built safe in accordance with 
sections 5–7 of the Nuclear Energy Act. 

The Olkiluoto 3 nuclear power plant unit meets the require-
ments of Sections 5–7 of the Nuclear Energy Act. 

According to the above, the condition laid down in the con-
struction licence is met.

On the basis of the above, the Government states that the condi-
tions for granting a construction licence are met.  

It is the opinion of TVO that the conditions for granting a con-
struction licence have not been deviated from.

3. Conclusions

The reservations of the decision presented in item 1 have been 
taken into consideration and the requirements presented therein 
are met. 
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