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For the Government

LICENCE APPLICATION: DECOMMISSIONING OF THE FiR 1 RESEARCH
REACTOR
APPLICANT
The applicant is VTT Technical Research Centre of Finland Ltd (hereinafter ‘VTT’), domicile Espoo.
VTT is the owner and operator of the FiR 1 research reactor of type TRIGA Mk II (hereinafter ‘Reactor’).
For more information on VTT, see Appendices 1, 9 and 10, and for information about the location of the
Reactor, see Appendix 2.

BACKGROUND
The State of Finland procured the Reactor from the United States in 1960 for educational and research
purposes at the Helsinki University of Technology. The Reactor has been administered by VTT since
1971. The Reactor has been operated since 1962 for research, education, isotope production and the
provision of other services. In 1999–2012, the Reactor was also used for radiotherapy. VTT shut down
the Reactor permanently on 30 June 2015.
On 8 December 2011, the Government issued a decision granting VTT a licence referred to in section
20 of the Nuclear Energy Act (990/1987) to use the Reactor for radiotherapy, research, education and
isotope production until the end of 2023 (this is the current licence in force). VTT became a limited liability company on 1 January 2015, and the obligations of the licence were assigned to VTT Technical
Research Centre of Finland Ltd.
The current licence also applies to the possession, use, handling and storage of nuclear use items that
belong to the material balance area supervised by the Radiation and Nuclear Safety Authority of Finland (STUK), the European Atomic Energy Community (Euratom) and the International Atomic Energy
Agency (IAEA). In this context, ‘material balance area’ means the reactor building and the associated
laboratory building.
In 2012, VTT decided to terminate the operation of the Reactor. In 2014, VTT submitted, to the Ministry
of Economic Affairs and Employment (MEAE), an Environmental Impact Report (EIR) pursuant to the
Environmental Impact Assessment (EIA) procedure concerning the decommissioning of the Reactor.
On 25 February 2015, the MEAE issued a statement of the competent authority pursuant to the Act on
EIA Procedure, thereby concluding the EIA procedure of the project. Considerations concerning the EIA
statement are presented in Appendix 12B. The implemented EIA procedure also described some alternative locations for the intermediate storage for dismantling waste. After the final shutdown of the Reactor in 2015, VTT started the preparations for the Reactor’s decommissioning with in-house personnel
and the services of experienced Finnish and foreign nuclear specialist companies.
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APPLICATION
With this application, VTT requests from the Government a licence referred to in section 20 of the Nuclear Energy Act, valid until the end of 2038:


To decommission the FiR 1 research reactor so that the quantity of radioactive substances that will
remain on the facility site conforms to the requirements of the Nuclear Energy Act;



To possess, handle and store the Reactor’s spent nuclear fuel and other nuclear waste generated
during the operation and dismantling;



To possess, use, handle and store the other nuclear use items that already exist in the material
balance area administered by VTT (WRRF), which is monitored by STUK, Euratom and the IAEA.

VTT also requests that the current operating licence, valid until the end of 2023, be allowed to lapse.

SUBJECT MATTER OF THE APPLICATION
The subject matter of the application is a licence for decommissioning the Reactor and for performing
nuclear waste management tasks associated with the Reactor, excluding the final disposal of nuclear
waste generated during the operation and dismantling of the Reactor.
To manage nuclear waste, VTT applies for a licence to store nuclear waste in a room administered by
VTT or within the site area of a Finnish nuclear power station as follows:


A maximum of 22 kg of uranium as spent nuclear fuel of the Reactor;



A maximum of 10 m3 of low and intermediate level nuclear waste from the operation of the Reactor;



A maximum of 350 m3 of low and intermediate level nuclear waste generated as a result of the
dismantling of the Reactor.

Another subject matter of the application is the licence to possess, handle and store the nuclear use
items already possessed by VTT according to the existing licence:


A maximum of 6 kg of uranium as unused nuclear fuel of the Reactor;



A maximum of 1,600 kg of uranium in the historical experimental apparatus of the Helsinki University of Technology; this material will be transferred abroad in its entirety for further use; preparations for this are underway at VTT and Aalto University.



A maximum total of 0.02 effective kilograms of other nuclear materials already existing in the material balance area. As regards nuclear use items, a maximum of 4,600 kg of reactor-grade graphite
and parts of the Reactor subject to nuclear safeguards.

VTT shall separately apply to STUK for a licence referred to in section 55 of the Nuclear Energy Decree
to export the spent nuclear fuel to the United States, the transport licences referred to in section 56 of
the said Decree, and other required licences.
After the operating licence period has expired, VTT or the party to whom the responsibility for nuclear
waste management has been assigned, shall separately apply for a licence to process, store and finally
dispose of the nuclear waste, pursuant to the Nuclear Energy Act, taking into account the arrangements
implemented during decommissioning, the determined characteristics of the nuclear waste and the
available solutions for final disposal. VTT and the owner of each room shall make separate agreements
on the terms and conditions of the storage. Storage at a Finnish nuclear power station requires a separate licence under the Nuclear Energy Act, and possibly an EIA procedure.
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JUSTIFICATIONS FOR THE APPLICATION
The purpose of this Application is to decommission the Reactor pursuant to the Nuclear Energy Act. In
the current Act, ‘decommissioning’ means the dismantling of a terminally shut down nuclear facility in a
manner that obviates the need for special actions at the facility site due to the radioactive substances
originating from the dismantled nuclear facility. The decommissioning applies to the removal of the
spent nuclear fuel of the Reactor that has been shut down (made subcritical), disassembly of the radioactive structures of the Reactor and other nuclear waste management operations.
There are two options for managing the spent nuclear fuel:


Under section 6 a of the Nuclear Energy Act, the spent nuclear fuel that was generated during the
operation of the research reactor in Finland can be disposed of abroad in a permanent way, i.e. returned to its country of origin, the United States. The spent nuclear fuel of the Reactor belongs to
the worldwide return programme of the United States Department of Energy (DOE) within which
the United States takes care of the storage and final processing. The unused and slightly used nuclear fuel of the Reactor can be used in the United States in similar reactors. Based on this, VTT
has primarily made preparations for returning the spent nuclear fuel, which also fulfils the economic
provisions in section 7 b of the Nuclear Energy Decree. Under the current return programme, the
spent fuel of the Reactor must be returned to the United States by 12 May 2019. However, due to
domestic reasons, the DOE is preparing a deadline extension to the programme for the Reactor
and has launched the assessment required by the US environmental legislation. The DOE has also
initiated negotiations with VTT on the transport and intermediate storage arrangements.



Alternatively, the spent nuclear fuel could be managed in Finland as nuclear waste, based on the
agreement in principle made in 1990 between Teollisuuden Voima Oyj (TVO) and VTT that was
assigned to Posiva Oy in 1996. The agreement applies to circumstances where spent nuclear fuel
could not be permanently transferred abroad. The starting point of the agreement in principle is
that, after a suitable intermediate storage period, the spent nuclear fuel would be transported to the
encapsulation and final disposal facility at Olkiluoto. However, this requires investigations, and in
the execution phase, a safety justification for the final disposal of the Reactor’s nuclear fuel deep
inside the bedrock, a detailed agreement and a licensing plan approved by both parties.

The spent nuclear fuel must be transported from the reactor core to a safe storage room before the
dismantling of structures is started. Low and intermediate-level nuclear waste resulting from the operation and dismantling of the reactor will be stored until a domestic final disposal solution is available. The
intermediate storage and VTT’s nuclear waste management is described in Appendix 8.

DECOMMISSIONING SCHEDULE
The decommissioning consists of the following phases and execution times estimated by the applicant:


Preparation phase, currently underway: 2017–2019;



Removal of spent nuclear fuel from the Reactor for return to the United States, of if necessary,
storage while waiting for the actualisation of the return or final disposal in Finland: 2019–2020;



Disassembly of the Reactor structures: 2019–2022;



Transport of nuclear waste from the operation and dismantling to intermediate storage. 2020–2022;



End of decommissioning, i.e. determining that the quantity of the remaining radioactive materials in
the buildings conforms to the requirements set under the Nuclear Energy Act: 2022–2023;



Intermediate storage of nuclear waste: Starting in 2020–2022.

VTT is of the opinion that as the storage phase starts, the nature and costs of the activities under the
licence become highly predictable. As a result, VTT suggests that during the storage phase, VTT be
required to submit its overall nuclear waste management plan at six-year intervals, for example.
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PRECONDITIONS FOR GRANTING THE LICENCE
VTT is of the opinion that it meets the preconditions of the licence referred to in section 20 of the Nuclear Energy Act.
The decommissioning of the Reactor fulfils the statutory safety requirements and the plans appropriately take into account employee and population safety and environmental protection. VTT's methods for
decommissioning the Reactor, including other nuclear waste management, are sufficient and appropriate. VTT has the required expertise at its disposal. The eligibility of the Reactor’s personnel and the
planned organisation and procurement of third-party work are appropriate and suitable for the decommissioning. When the State commits to fully covering the costs incurred, VTT has the financial capacity
to carry out the decommissioning safely while meeting Finland’s international obligations. The Reactor
and its decommissioning plans fulfil the provisions of the Nuclear Energy Act in other respects too.
VTT has fulfilled its nuclear waste management obligation under the Nuclear Energy Act by planning
the management and final disposal of the nuclear waste generated by the Reactor in various phases of
the lifecycle of the facility. Pursuant to section 35 of the Nuclear Energy Act, VTT has fulfilled it preparedness obligation by paying annual nuclear waste management fees to the Nuclear Waste Management Fund (VYR) to meet the annual targets set for the fund.

APPENDICES AND SUPPLEMENTARY MATERIALS TO THE APPLICATION
At the moment, the legislation on nuclear energy does not contain detailed provisions on any special
reports required in an application for decommissioning a nuclear power facility. Appendices 1–11 correspond to the documents required for granting a licence in section 34 of the Nuclear Energy Decree.
These appendices have been updated to correspond to a situation where the operation of the Reactor
has been terminated and preparations for decommissioning are underway. Appendices 12, 12A and
12B are the EIA report of the Reactor’s decommissioning, a statement by the competent authority
(MEAE) and VTT’s summary on how the statement is taken into account. Appendix 13 is MEAE’s
statement issued on 19 December 2014, according to which the obligations of the current operating licence have been assigned to VTT Technical Research Centre of Finland Ltd on 1 January 2015. Appendix 14 is a decision issued by the Government on 18 December 2014 on the reduction of the maximum liability of the holder of a low-risk nuclear facility pursuant to section 18 of the Nuclear Liability Act.
In addition, VTT shall submit to the Radiation and Nuclear Safety Authority of Finland (STUK) the materials required by the Nuclear Energy Decree, STUK regulations and Regulatory Guides on nuclear safety according to the plan approved by STUK. VTT's preparations are guided by section 7 a (graded approach) of the Nuclear Energy Act: The requirements and actions implemented to ensure safety must
be sized and targeted reasonably considering the risks of nuclear energy use due to the small size of
the Reactor and the relatively low radioactivity of the waste.

FINALLY
The FiR 1 research reactor in Otaniemi has been a key nuclear energy training and research facility for
almost two generations. The first decommissioning of a nuclear reactor in Finland will be implemented
safely, and the waste management will be performed in collaboration with energy companies. The lessons learned during the decommissioning of the research reactor can be applied to the preparations for
the decommissioning of nuclear power reactors.
Espoo, 20 June 2017

Antti Vasara
President & CEO
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APPENDICES

1

Description of the legal status of the applicant
1A Act on the limited liability company called VTT Technical Research Centre of Finland Ltd (761/2014)
1B Copy of the Articles of Association
1C Extract from the Trade Register

2

Description of settlement and other activities and town planning arrangements at the planned nuclear facility site and in its immediate vicinity

3

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

4

Outline of the technical operating principles and features and other arrangements whereby safety has been ensured

5

Description of the safety principles that have been observed, and an evaluation of the fulfilment of the principles

6

Description of the measures to restrict the burden caused by the nuclear facility on the environment

7

Description of the expertise available to the applicant and the operating organisation of the nuclear facility

8

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

9

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

10

The applicant's financial statements for 2015 and 2016

11

Description of how the provisions in the previous operating licence have
been complied with

12

EIA report on the decommissioning
12A Statement by MEAE on 25 February 2015
12B VTT’s description on how the statement is taken into account

13

Statement by MEAE on 19 December 2014 on the assignment of the obligations of the FiR 1 operating licence to VTT Technical Research Centre of
Finland Ltd from 1 January 2015.

14

Government decision on the reduction of the maximum liability of the holder
of a low-risk nuclear facility on 18 December 2014
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APPENDIX 1

LEGAL STATUS OF THE LICENCE HOLDER
VTT Technical Research Centre of Finland Ltd, business ID 2647375-4, is a wholly state-owned, nonprofit limited liability company. The Ministry of Economic Affairs and Employment is responsible for the
state ownership steering of the company. The goal of VTT is to promote the development and renewal of
industry and to support the planning and execution of public policy. As an independent and impartial
research institution, VTT commercialises and utilises a wide range of research and technology. VTT also
acts as a national metrology institution, with operations organised according to the international principles
of metrology institutions.
The operations of VTT Technical Research Centre of Finland Ltd are controlled by legislation that lays
down the purpose and position of the company, its key tasks and operating principles (761/2014). Under
section 2 of the Act, the tasks of VTT as an independent and impartial research institution are to promote
the wide-ranging utilisation and commercialisation of research and technology in industry, commerce,
and society.
To carry out its mission, the VTT Technical Research Centre of Finland Ltd


conducts applied technology research and development and related foresight services (strategic
research);



produces technology and innovation-based research and expert services (research based on
commercial principles); and



acts as the National Metrology Institute for scientific metrology, maintains and develops the national metrology system, the measurement standards system and national calibration services as
separately provided for by statute, and conducts metrological research based on strategic and
commercial principles

Further regulations on VTT's operations may be issued by Government decree.
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N.B. Unofficial translation. Legally binding only in Finnish and Swedish
761/2014
Issued in Helsinki on 19 September 2014
ACT ON THE LIMITED LIABILITY COMPANY CALLED VTT TECHNICAL RESEARCH CENTRE
OF FINLAND LTD
In accordance with a decision of Parliament, the following is enacted:
1§

Purpose and status

VTT Technical Research Centre Ltd (Company), which practices technology research and
development, exists for the development and reform of industry and commerce and for the support
of socio-political planning and execution.
The Company is a limited company owned and controlled by the state. The Company falls within
the mandate of the Ministry of Employment and the Economy (Ministry), and the Ministry is
responsible for its state ownership steering. The decision-making powers and state ownership
steering of company holdings are governed by the Act on State Shareholdings and Corporate
Governance (1368/2007).
2§

Tasks

The tasks of the Company as an independent and impartial research centre are to promote the
wide-ranging utilisation and commercialisation of research and technology in industry, commerce
and society. The Company shall be responsible for the international activities related to its tasks.
The Company may own subsidiaries in order to perform its tasks.
To perform its tasks, the Company shall:
1)
conduct applied technology research and development and related foresight services
(strategic research);
2)
produce technology and innovation-based research and expert services (research
based on commercial principles);
3)
act as the National Metrology Institute in the field of scientific metrology, maintain and
develop the national metrology system, measurements standards system and calibration services,
as separately provided for by statute, and conduct metrological research based on strategic and
commercial principles.
More detailed provisions on the Company’s tasks may be provided for in a government decree.
3§

Economic operating principles

The Company is a non-profit company. The Ministry sets a profit target for the research based on
commercial principles conducted by the Company. The Company’s profit is used in its entirety for
the Company’s own research activities, competence development, and dissemination of research
results. Strategic research and research that is conducted on commercial principles is
differentiated in accounting, and separate profit and loss accounts are made for them for each
accounting period. More detailed provisions on the profit and loss account of research based on
commercial principles may be provided for in a government decree.

4§

Funding of the Company

The Ministry grants funding for the activities of the Company, other than research based on
commercial principles, as provided for in this Act within the allocation included in the state budget.
The Act on Discretionary Government Transfers (688/2001) lays down provisions on the state
subsidy.
The Company is reimbursed for the share of value added tax included in costs due to the
Company for purchases and for rent of office premises, for activities other than business activities
based on commercial principles as referred to in Section 1 subsection 1 sub-topic 1 of the Value
Added Tax Act (1501/1993). The reimbursement is adjusted annually on the basis of the most
recent accumulation of value added tax for the Company. The funding referred to in subsection 1
above takes into account the hidden costs caused to the Company by the value added taxes
applicable to the rent of office premises.
5§

Company’s obligation to disclose information

Upon request by the Ministry, the Company shall provide the Ministry with information that is
necessary for the steering and monitoring of the Company.
6§

The Company’s obligation for precaution

The Company is obliged to ensure that it is able to maintain its tasks in emergency conditions as
well as possible, by making emergency plans and preparing in advance for acting in unusual
conditions.
7§

The honorary title of Professor

The Company may grant the right to use the honorary title of Professor to the CEO of the company
and to a research professor employed by the company as well as to other persons who are in a
leading position that require special scientific proficiency.
8§

Entry into force

This Act enters into force on 1st of January 2015.

Helsinki on 19 September 2014
President of the Republic of Finland
SAULI NIINISTÖ
Minister of Labour
Lauri Ihalainen

VTT TECHNICAL RESEARCH CENTRE OF FINLAND LTD
ARTICLES OF ASSOCIATION
-UNOFFICIAL TRANSLATION-

1 § Name and Domicile of the Company
The name of the Company is Teknologian tutkimuskeskus VTT Oy in Finnish, Teknologiska
forskningscentralen VTT Ab in Swedish and VTT Technical Research Centre of Finland Ltd in English. The
Company’s domicile is the city of Espoo.
2 § Purpose
The purpose of the Company is, without making profit, to promote the development and reform of the
Finnish industry and commerce and to support socio-political planning and execution whilst creating
welfare in the society. As an independent and impartial research centre the Company promotes wideranging utilization and commercialization of research and technology in industry, commerce and society.
The Company’s profit is used in its entirety for the Company’s own research activities, competence
development, and dissemination of research results.
The Company does not distribute its profits as dividend or by other means of profit distribution, nor
acquire, redeem or accept as pledge its own shares. The share capital cannot be divided nor can it be
reduced in order to transfer assets to reserves of unrestricted equity. In a situation of dissolution or
deregistration of the Company the shareholder shall have the right to shares in the distribution of the net
assets of the Company in proportion to its shareholding.
The share capital is owned by the state.
3 § Field of Operations
As the Company’s field of business the Company shall conduct applied technology research and
development and related foresight services (strategic research); produce technology and innovation-based
research and expert services (research based on commercial principles); act as the National Metrology
Institute in the field of scientific metrology, maintain and develop the national metrology system,
measurements standards system and calibration services, as separately provided for by statute, and
conduct metrological research based on strategic and commercial principles.
The Company may own and control shares, partnership shares and their respective shares in entities
operating in different company forms as well as other stock and real property. The Company can within its
field of business acquire and sell real property and stock.
The Company may own subsidiaries in order to perform its tasks related to its field of business.
4 § Board of Directors
The Company has a Board of Directors, consisting of at least three (3) and no more than seven (7)
members.

The General Meeting of Shareholders elects the Chairman, possible Vice Chairman, and the members of the
Board of Directors.
The President and CEO cannot be a member of the Board of Directors.
The term of office of a member of the Board of Directors shall expire at the end of the next Annual General
Meeting following his/her election.
5 § President and CEO
The Company shall have a President and CEO to be appointed by the Board of Directors.
6 § Right to represent the Company
The Board of Directors is entitled to represent the Company as well as the Chairman of the Board of
Directors and the President and CEO both alone and two (2) of the Board members of the Board of
Directors together.
The Board of Directors can authorize a named representative to represent the Company with a procuram
or give a right to represent the Company alone or together with another named representative with a
procuram or a member of the Board.
7 § Auditor
The auditor shall be an auditing company approved by the Central Chamber of Commerce.
The auditor’s term of office expires at the end of the next Annual General Meeting of Shareholders
following the election.
8 § Financial Year
The Company’s financial period is 1.1. – 31.12.
9 § Notice of a General Meeting of Shareholders
Notice convening a General Meeting of Shareholders shall be delivered to the Shareholder no earlier than
two (2) months and no later than two (2) weeks prior to a meeting. The notice has to be delivered to the
Shareholder in a written form or in other recorded way to the address listed in the share register or to
another address known to the Company.
10 § Annual General Meeting of Shareholders
The Annual General Meeting of Shareholders must be held within six (6) months of the end of the financial
year, at a date specified by the Board of Directors. The Annual General Meeting of Shareholders can be
held in the city of domicile of the Company or in Helsinki.
The General Annual Meeting of Shareholders shall
be presented with:
1. financial statements including the income statement, balance sheet and funds statement and their
appendixes;

2. report of the Board of Directors;
3. the auditor's report;
pass resolutions on:
4. adoption of the financial statement;
5. any measures called for by the profit shown on the balance sheet;
6. discharge from liability for the members of the Board of Directors and the President and CEO;
7. remuneration of the members of the Board of Directors and the Auditor and remuneration principles of
travel costs;
8. the number of members on the Board of Directors;
elect:
9. the members of the Board of Directors, the Chairman of the Board and possible Vice Chairman of the
Board;
10. the Auditor; and
address:
11. other issues indicated in the notice of the meeting.
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APPENDIX 2

DESCRIPTION OF SETTLEMENT AND OTHER ACTIVITIES AND TOWN
PLANNING ARRANGEMENTS AT THE NUCLEAR FACILITY SITE AND IN ITS
IMMEDIATE VICINITY
URBAN STRUCTURE AND LAND USE
The research reactor is located in a building in the City of Espoo, Otaniemi district, block 1, plot 9 on a
cape that protrudes from southwest to Laajalahti bay (Picture 1). The reactor premises are located in a
section separated from the rest of the building. The reactor section is a three-floor building with a total
usable floor area of approximately 900 m2. The reactor building was completed in 1958 and was last
renovated in the late 1990s.
The research reactor is located at the heart of the Otaniemi campus area. In addition to Aalto University’s premises, the campus area is also home to VTT’s research activities, Otaniemi shopping mall, a
metro station, the education centre Dipoli and student apartments.

Figure 1. The research reactor (red circle) is located in Espoo, in the Otaniemi campus area of Aalto
University. The research hall is located underground (blue circle) near the new Centre for Nuclear Safety. (Aerial photo: City of Espoo)
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Management of the building and the plot
On 7 April 1971, the Government issued a decision transferring the management of the research reactor from the Helsinki University of Technology to VTT.
The ownership of the plot and building were transferred to Aalto-Yliopistokiinteistöt Oy on 1 January
2010.
The Government's decision in principle on 2 April 2009, on the limitations of real estate assets to be
transferred to university real estate companies transferred the real estate in Otaniemi Espoo that houses the research reactor managed by VTT to Aalto-Yliopistokiinteistöt Oy.
The current lease agreement between VTT and Aalto-Yliopistokiinteistöt Oy on the reactor premises
has a 24-month period of notice for the lessor and lessee. If necessary, the lease agreement will continue even after the period of notice has ended until all preconditions and obligations on the cessation
of operations set by legislation and the STUK have been met and the authorities have declared the
premises to be clean for an application for a new operating period.
One of the examined options for the intermediate storage of the dismantling and management waste of
the reactor has been the special space in conjunction with the VTT-management underground research
hall in Otaniemi (Picture 1). At present, the same premises house some of VTT's research operations.
In the immediate vicinity of the research hall, there are campus buildings used by the University and
VTT, and a park. There are also office and residential buildings nearby. VTT’s Centre for Nuclear Safety that contains office and research premises is located approximately 300 metres away at Kivimiehentie 3. Its research laboratories will be commissioned in 2017.
No significant changes are expected in the intended purpose of the area surrounding the reactor; the
area will continue to be a campus area. In fact, several new buildings for the university, research institutions, residents and other parties are being constructed or planned in the campus area. From a wider
perspective, land use in Otaniemi will be affected by supplementary construction in the near future.
Regional land use plan
The area is governed by the Uusimaa regional land use plan (into force in 2007), the 1st Uusimaa regional phase plan (2012) and the 2nd Uusimaa regional phase plan (2016). Otaniemi is located in an
area designated in the plans as an area for urban functions and an important area for the preservation
of the cultural environment with national significance. In addition, a part of the campus area belongs to
a zone designated as an area to be condensed. Kehä I (regional road 101 or Ringway 1) is marked as
a motorway that runs in a tunnel at Otaniemi. The regional plan also contains a metro tunnel.
Master plan
The Otaniemi area is governed by the currently valid master plan for the southern parts of Espoo (plan
dated 7 April 2008, Ruling of the Supreme Administrative Court on 29 January 2010). The area where
the research reactor is located is designated as an area for public services and administration (PY) and
an area with a valuable urban landscape. The vicinity of the site is designated as a residential area (A),
nature conservation area (SL) and a recreational area (VL) that contains a recreational connection to
the Otaniemi shoreline zone. A new underground track and station are marked in the plan for the metro.
The area of the research hall is designated as an area for public services and administration (PY) on
the raster of the area to be developed. The plan seeks to ensure the functionality of the area (including
the preservation of services) through additional construction, and also seeks to improve the conditions
for public transport. The area has also been designated as an area with a valuable urban landscape
The area between the reactor and the research hall is designated as an area for urban centre functions
and nearby services on the raster of the area to be developed.
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Detailed plan
The detailed plan in force at the reactor area is ‘Otakaari and Otaranta, change to zoning areas 220502
and 220503 (1 March 1984).’ The plan covers the plots 6, 7, 8 and 9 in the block area 10001. The research reactor building and its vicinity are located in a block area that serves education and research
(YO-1). The reactor building has not been separately designed, and is not subject to special provisions
in the plan.
If the change to the detailed plan (Otakaari 220505) comes into force, residential buildings will be constructed along Otakaari road in the vicinity of the reactor building. At the same time, investigations will
be conducted on whether there is a need to change the detailed plan on the plot of TF (Teknologföreningen association). The participation and assessment plan of the detailed plan was on display to
the public in February-March 2016.
In the currently valid detailed plan, the area of VTT's underground research hall (Hagalundinpuisto II,
block 10016, 21 May 1982) has been designated as ‘YO’ – a block area for buildings that serve education and research.
The area is undergoing a zoning change (Kemisti, 220608). The zoning change seeks to create a
mixed urban structure that combines commercial and other services, university, student and association
functions, free market housing and student housing. Research activities will also continue in the area.
The participation and assessment plan of the detailed plan was on display to the public in OctoberNovember 2016. An international invitation-based architectural competition titled ‘Mountain Man’ was
held for the zoning area, and the winner was announced in April 2017 (Figure 2).

Figure 2. The winner of the Mountain Man architectural competition, “Nexus”.
If the Kehä I road is transferred into a tunnel at Otaniemi, new apartments and office premises will be
planned south of the Kemisti area, on the southern side on Tekniikantie road.
Other land use plans
A new Aalto University building called Väre and a metro centre with commercial premises is being constructed in the middle of the campus area. The building will be completed in autumn 2018.
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Other land use plans affecting the area can be found, for example, in the following materials:


Goals for further planning of Otaniemi (City Planning Board, 20 May 2015).



Land use and traffic planning goals associated with the entire Otaniemi area, Report on the entire
Otaniemi area (City Planning Board, 23 April 2014).



Otaniemi parking instructions and action plan for developing parking (City Planning Board, 22 January 2014).



The City Planning Board's theses and guidelines for further actions at the Otaniemi and Keilaniemi
areas (City Planning Board, 25 September 2013).

LANDSCAPE AND CULTURAL ENVIRONMENT
The Otaniemi campus area (Figure 1) of Aalto University is the largest continuous university, research
and residential area constructed for Finland's oldest university of technology and architecture. The area
is a nationally significant constructed cultural environment. Many of the area's key buildings were designed by the most distinguished architects of their time. The reactor building’s dimensions and features
are in keeping with the other buildings in the campus area. In the detailed plan being prepared, the reactor building is not included in the protected building stock of Otaniemi.

TRAFFIC
Current status and ongoing projects
The research reactor is located in Otaniemi near Kehä I, about 1 kilometre from the road. The Kehä I
road connects to several major roads in the north and east, and ends at Länsiväylä road (national road
51) in the south.
Otakaari road runs around the research reactor area. Otakaari road leads to Otaniementie road, which
connects to Kehä I road via Tekniikantie road and Vuorimiehentie road, or via Karhusaarentie road.
Pass-through from Otaniementie road to Maarintie road and Datatie road is closed at the location of the
new main building of Aalto University, and the street has been changed to a square titled
Korkeakouluaukio.
Korkeakouluaukio square also contains the other entrance to the Aalto University metro station. The
metro will probably be commissioned in 2017, and the estimated daily number of passengers is 12 000.
After the metro is commissioned, a total of five bus routes will go through Otaniemi, one of which is the
trunk bus route 550.
The average traffic volume of Otaniemi in 2015 was approximately 6 100 vehicles a day, of which 800
were heavy vehicles. The traffic volume of Kehä I road at Otaniemi was approximately 32 900 vehicles
a day in 2015. Of this number, 2 100 were heavy vehicles.
Planned traffic projects
The construction of Raide-Jokeri, an express light rail service that will run through Otaniemi, will probably begin in 2019. Raide-Jokeri will run from Keilaniemi to Itäkeskus via the railway stations of
Leppävaara, Huopalahti and Oulunkylä. Raide-Jokeri replaces the trunk bus route 550, and will be
completed at the end of the 2020s.
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Kehä I will be transferred into a tunnel at Keilaniemi in 2016–2019. The City of Espoo is planning to
transfer Kehä I into a tunnel also at Otaniemi. Interchanges will be built to Kehä I during the tunnel project.

OTHER PROJECTS
The energy company ST1 is constructing an experimental district heating plant in Otaniemi that would
produce geothermal energy from two holes drilled into the bedrock. The holes are 50–100 meters apart
and reach a depth of 6–8 kilometres. The purpose is to pump enough water between the holes to enable a significant amount of thermal heat to be transferred from the rock into the district heating network.
Drilling of the 2-kilometre exploration hole has been completed, and the actual drilling had progressed
to a depth of 4.5 kilometres in February 2017, when the drilling was halted in order to develop and test
technology that is better suited for great depths. The company estimates that the drilling will be completed in 2018.
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APPENDIX 3

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
MATERIAL BALANCE AREA WRRF
The FiR 1 reactor forms a part of material balance area WRRF, which is subject to monitoring and safeguards by the Radiation and Nuclear Safety Authority of Finland (STUK), the European Commission and
the IAEA, including associated accounting and reporting obligations. Descriptions and instructions on the
operations associated with nuclear safeguards are found in the STUK-approved document ‘WRRF Ydinmateriaalivalvontakäsikirja’ (WRRF Nuclear Safeguards Handbook).
The existing operating licence of FiR 1 has provisions for continued and expanded operations, which is
why the maximum quantities for nuclear use items specified in the licence contain a provision for growth.
The quantities presented in this application correspond to the actual quantities of nuclear use items within
reasonable accuracy.

QUALITY AND QUANTITY OF THE NUCLEAR WASTE
TRIGA nuclear fuel is a homogenous mixture of low-enrichment (less than 20%) uranium and zirconium
hydride. Rounded up, the total mass of the Triga fuel in the reactor is 27.1 kg, and its effective mass is
1.1 kg. Of this quantity, there are a total of 103 spent fuel rods in the reactor core, the wall mounts of the
reactor tank and the fuel pit (21.4 kg of uranium). Based on these quantities, VTT applies for a maximum
spent nuclear fuel quantity (nuclear waste) of 22 kg. During the operation of the reactor, the calculated
quantity of plutonium-239 generated is less than 40 g, which corresponds to 0.04 effective kilograms.
The quantity of low and intermediate level nuclear waste (so-called facility waste) generated as a result
of operating the reactor is less than 10 m3. The majority of this is low-level ion exchange resin used for
purifying the reactor water.
When the reactor is disassembled, its structure and associated systems (irradiation systems, purification
of reactor water, etc) become nuclear waste. The estimated activity of the low and intermediate level
nuclear waste (so-called dismantling waste) resulting from the decommissioning of the reactor is less
than 5 TBq, and the estimated quantity when packaged for intermediate storage is 100 m3 (140 tonnes),
most of which is activated concrete. Other active materials include aluminium, steel, graphite and the
Fluental moderator material of the BNCT station. Most of the reactor structures can probably be exempted
from monitoring (i.e., cleared) and treated as regular construction waste. However, the application makes
provisions for a case where, unlike in the calculated estimates, all structures of the reactor would have to
be treated as nuclear waste, which is why the maximum quantity of nuclear waste when packaged for
intermediate storage is expressed as 350 m3 (700 tonnes).
A more detailed summary of the nuclear waste management plan is presented in Appendix 8.
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THE QUALITY AND QUANTITY OF THE NUCLEAR USE ITEMS POSSESSED, HANDLED
AND STORED
The quantity of unspent TRIGA fuel consists of 24 fuel rods in the fuel storage (mass of uranium 5.7 kg).
Based on these quantities, VTT applies for a maximum unspent nuclear fuel quantity of 6 kg.
The current storage inventory (date of annual inventory 19 May 2017) is as follows: natural uranium rods
(approx. 1,500 kg) from the subcritical pile, used for research in the 1960s and decommissioned in the
1970s, and low-enriched uranium rods for the pile, in which the mass of uranium is approximately 30.3
kg (corresponding to a total of 0.44 effective kilograms). Based on these quantities, VTT applies for a
maximum quantity of 1,600 kg of these lots of materials. VTT and Aalto University are currently preparing
for the transfer of entirety of these materials for further use abroad.
For research purposes, or stored for such purposes, there are approximately 93 kg of natural uranium
samples corresponding to 0.0093 effective kilograms, and 1.4 kg of low-enriched uranium samples corresponding to 0.002 effective kilograms, 0.01 kg of high-enriched uranium samples corresponding to
0.0009 effective kilograms, and 0.02 kg of thorium samples. VTT will assess the need for further research
use of these materials and will then decide whether the materials should be transferred to the material
balance area of the VTT Centre for Nuclear Safety (CNS), described later, or whether the materials should
be handed over to a recognised installation. Fissile materials are also present in the fission chambers
used for measuring neutron flux. The maximum quantity present in these chambers is estimated to be
7.3 g, which corresponds to 0.007 effective kilograms. Based on these quantities, VTT applies for a maximum quantity of 0.02 kg of these materials.
Reactor-grade graphite is considered as other nuclear use item. The core of FiR 1 and the storage of
fresh fuel also contain rods that contain superpure graphite. The quantity of graphite in these rods is 37.5
kg. Moreover, 4,500 kg of reactor-grade graphite from the decommissioned thermal column of FiR 1 is
stored in the material balance are WRRF. Based on these quantities, VTT applies for a maximum quantity
of 4,600 kg of graphite. The graphite will be treated as decommissioning waste and processed with methods described in Appendix 8.
Other nuclear use items include the spare parts and spare pieces of the reactor's neutron measurement
channels and control rod drives. The nuclear information possessed by VTT and considered nuclear use
item is not specified herein, but some of it will be used further in the planning and licensing procedures
of the decommissioning project.

QUALITY AND QUANTITY OF OTHER NUCLEAR MATERIALS POSSESSED BY THE
APPLICANT
In addition to the material balance area WRRF, VTT also possesses another material balance area,
WNSC. The area covers the laboratory operations at the CNS (Kivimiehentie 3, Espoo). CNS is home to
experiments on materials classified as nuclear use items (fresh fuel, thorium oxide and possibly some
ores); the experiments are mostly associated with experimental research on nuclear waste management
(for example experiments on dissolution in various simulated ground water conditions). This experimental
research was previously conducted in material balance area WRRF (Otakaari 3), but the materials are
being transferred to new premises in CNS. According to the operating licence of CNS, the building may
contain a maximum of one effective kilogram of nuclear materials.
The current estimate is that approximately 2.1 kg of the nuclear materials at the reactor’s material balance
area that are currently being used or stored for research purposes will be transferred to CNS, corresponding to approximately 0.003 effective kilograms.
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APPENDIX 4

OUTLINE OF THE TECHNICAL OPERATING PRINCIPLES AND FEATURES
AND OTHER ARRANGEMENTS WHEREBY SAFETY HAS BEEN ENSURED
1. MAIN GOALS
The operating licence applied for is associated with the decommissioning of the FiR 1 research reactor,
which is estimated to be complete by 2022. Spent fuel will be removed and the radioactive parts of the
reactor will be dismantled. The reactor hall and associated structures will be cleaned and released from
monitoring so that no restrictions remain on their use. The spent fuel and radioactive waste generated
during the dismantling will be transported away and managed as described in Appendix 8.
The main phases of the decommissioning project are preparation tasks, transfer of fuel, dismantling the
radioactive parts of the reactor, intermediate storage of the dismantling and operating waste and a final
radiological survey. The estimated schedule of the project is presented in Figure 1. Carrying out the
decommissioning as planned requires that the agreements and practical arrangements on exporting the
spent fuel into the United States or storing it in the intermediate-term in Finland and the intermediate
storage of radioactive dismantling waste in Finland can be made in time. The schedule will be reviewed
in 2019 at the latest.

Figure 1. The estimated schedule of the decommissioning and nuclear waste management of the FiR 1
research reactor.
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2. IMPLEMENTATION OF THE DECOMMISSIONING
2.1 Preparation phase
Operation of the FiR 1 research reactor ended in June 2015, and the reactor has been in a permanent
shutdown state since then. At the end of 2015, the loading of the reactor was changed to a permanently
subcritical state by removing several fuel rods from the core. No significant changes have been made to
the safety technology of the reactor or associated systems. The condition of the fuel rods was inspected
in spring 2016. In addition, radioactivity and contamination surveys have been carried out in the reactor
hall. At that time, drilled samples were collected from, e.g. the concrete shield surrounding the reactor.
The preparation work under the current operating licence will continue. The radioactivity and contamination levels will be surveyed further, and all unnecessary structures, objects and materials that might become contaminated during the dismantling phase will be removed from the reactor hall. The radioactivity
of all structures, objects and materials will be carefully measured to ensure that they can be cleared.
Modifications that affect safety will only begin after the Radiation and Nuclear Safety Authority of Finland
(STUK) has approved the associated safety documents. The radiation protection zones of the reactor
hall and other radiation protection arrangements will be changed to correspond to the requirements of
the dismantling phase; the same also applies to the access control and safety and security arrangements.
The transfer, ventilation, sewer and fire protection systems will be altered as required by the dismantling
tasks. The personnel will be trained and work instructions will be prepared for the dismantling phase.
2.2 Removal and transport of the spent nuclear fuel
The primary management option for the spent nuclear fuel of FiR 1 is export it directly to the United States
under the return programme for research reactors of US origin managed by the United States Department
of Energy. The TRIGA fuel will be transported in a steel-lead cask for dry transport which will be transported to a suitable harbour by road and from there by sea transport to the United States, on a vessel
classified specifically for transporting nuclear materials (INF class 3).
A wire rope hoist will be used to transfer the fuel rods into an underwater radiation-shielded transfer
basket in the reactor pool. The basket is the inner part of the transport cask. A single transport basket
can hold up to 24 fuel rods. Damaged rods are packaged gas tightly before the transfer and transport.
VTT has also made plans for a case where the spent FiR 1 fuel cannot be directly exported to USA within
the decommissioning schedule. In such a case, the spent fuel must be put into intermediate storage at a
Finnish nuclear power station before being transferred to USA. Moreover, to prepare for a situation where
the spent fuel could not be exported abroad at all, an agreement in principle was made between VTT and
TVO in 1990. The agreement states that in such a case, the spent fuel would be transferred from the
intermediate storage to the final repository for spent fuel at Olkiluoto. The agreement was assigned to
Posiva Oy at the end of 1996. At the execution phase, the agreement requires technical investigations of
the suitability of the fuel for Posiva Oy’s final disposal concept, a safety justification for storing the FiR 1
nuclear fuel in the final repository deep within the bedrock, a detailed agreement approved by both parties
and the preparation of licensing plans. These alternative plans, described in more detail in Appendix 8,
do not have much of an effect on the transfer of spent fuel from the reactor core into the transport cask.
Moreover, VTT will prepare for a situation where the spent fuel is put into intermediate storage in a space
constructed in the reactor hall until it can be exported to the United States or finally disposed of in Finland.
The storage space would be one that will not prevent the reactor from being disassembled. VTT will later
create technical plans for such a storage space. VTT proposes that such a storage possibility be included
in the operating licence being applied and that the storage space can be constructed as a STUK-approved
facility modification. If the aforementioned storage option is selected, the decommissioning plan and
schedule will be updated correspondingly.
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2.3 Dismantling of the radioactive devices and structures of the reactor
The dismantling plan of the FiR 1 research reactor is largely based on plans made by the Babcock Noell
GmbH company, commissioned by VTT. The company has previous experience on the dismantling of
similar TRIGA reactors. The planning is based on VTT’s detailed calculated estimates on the nature and
quantity of the radioactive materials created during the operation of the reactor and their distribution in
the various structures and systems.
Before the dismantling of the reactor starts, the reactor materials will undergo preliminary characterisation
measurements according to the recommendations of the International Atomic Energy Agency IAEA. Samples will be collected from both activated and inactive reactor materials, whose radioactivity levels VTT
has calculated to serve as an input for planning. The planning of the sample collection campaign will also
use the lessons learned in the decommissioning of the TRIGA reactors at Illinois and Hannover. The
nuclide vector and nuclide-specific radioactivity concentrations will be determined from the activated reactor materials. The nuclide vector to be determined contains so-called easy-to-measure radioisotopes,
such as Co-60 and Eu-152, but also radioisotopes that are hard-to-measure (for example H-3, C-14, Cl36, Fe-55, Ni-63). The easy-to-measure radioisotopes can be determined by gamma measurements without chemical separation, but the hard-to-measure radioisotopes must be separated from other nuclides
and solid material before they can be determined by liquid scintillation measurements. The measurement
results will be used to verify the calculated results, for example the commonly used scaling factor for Co60 and Fe-55 nuclides. Samples will also be collected from reactor materials that are calculated to be
inactive, so that the quantity of dismantling material to be cleared can be optimised. Each package of the
dismantled reactor materials will be subjected to gamma measurements, and the verified scaling factors
will be used in the determination of nuclide vectors and nuclide-specific radioactivity concentrations. In
addition, samples can be collected from the packages for gamma and liquid scintillation measurements.
The dismantling starts by dismantling the structures at the reactor core and its immediate vicinity. The
water of the reactor tank is used as a radiation shield, and the strongly activated structures are handled
with special tools from the pool edge. The activated parts are cut as little as possible, but at least to the
extent that enables efficient packaging and limiting of the quantity of the material. When strongly activated
parts are handled outside the tank, protection from radiation is ensured as necessary by using shields
designed especially for TRIGA components. The dismantled components are lifted into radiation-shielded
special casks at the top level of the reactor and lowered with a crane to the lower level for temporary
storage. The Fluental moderator of the radiotherapy station is be detached and packaged.
In the next phase, the reactor cooling circuit is dismantled. It contains a small amount of internal radioactive contamination. The water in the tank and the ion exchange resin are removed first, and the devices
decommissioned. Most of the pumps, pipes and heat exchangers can probably be cleared, the rest are
cut into pieces and packaged in large steel boxes.
The activated areas of the concrete biological shield form a relatively small part of the entire concrete
structure, and they can be removed without dismantling the entire concrete shield. The chosen method
is to use a wire saw to cut the activated concrete near the reactor core into sufficiently large rectangular
blocks, which will be cut into smaller blocks as they are pulled out. The blocks are wrapped in plastic or
packaged into sheet metal boxes to prevent the spread of dust. The dust generated in the sawing process
is controlled by using wet sawing and isolating the location inside a tent that has filtering for exhaust air.
The remaining structure is dismantled as a regular dismantling task after the entire building has been
cleared.
Samples will be collected and analysed before and during the dismantling in order to obtain information
about the radioactivity content of the nuclear waste. Waste package specific activities are determined
based on these samples, activation calculations and direct measurements. The same methods are used
for clearance.
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The quantities of nuclear waste produced as a result of the disassembly are presented in Appendix 3.
The waste is packaged according to the transport and storage requirements. All waste packages can be
stored in the reactor hall, but preparations are also made for a case where they will be taken to another
intermediate storage place during the dismantling or afterwards. A part of the dismantling waste can be
cleared and removed from the reactor hall.
2.4 Final survey and cleaning
After the dismantling work is completed, the activity and contamination levels are surveyed in the reactor
hall to determine whether the building can be exempted from monitoring. The purpose is to release the
reactor hall premises from monitoring under the general procedure so that no restrictions are set for the
further use of the premises. If the exemption criteria are not met, the decontamination and removal of
activate materials is continued.
When the premises of the reactor hall have been appropriately decontaminated and exempted from monitoring, and all nuclear waste and nuclear materials have been transferred away from the FiR 1 area, VTT
will ask STUK to issue a decision that the decommissioning of the reactor itself is complete.
2.5 Intermediate storage and final disposal of waste generated during the operation and decommissioning of FiR 1
Methods for the intermediate storage and final disposal of nuclear waste generated during the operation
and the decommissioning of the reactor are described in Appendix 8. The intermediate storage of this
waste until the final disposal can be implemented either in a space managed by VTT (reactor hall or other
technically suitable and appropriately licenced space) or within the area of a Finnish nuclear power station.
The safety of intermediate storage has been assessed by assuming that it takes place in the storage for
intermediate-level waste (KAJ storage) at the Olkiluoto nuclear power station. The planning principles of
the radiation safety of the KAJ storage will also be met when it is used for intermediate storage of the
operating and dismantling waste of the FiR 1 research reactor, so the storage can be implemented safely
and according to the requirements. If the space selected for intermediate storage is managed by VTT,
the space will undergo a safety assessment. Any required extra radiation shielding, etc. will be planned
as a result of the survey.
VTT has commissioned from Fortum Power and Heat Oy a preliminary safety investigation on the final
disposal of the FiR 1 dismantling waste in the final disposal space of low and intermediate-level operational waste. The investigation assumes that the final disposal repository of the dismantling waste is the
VLJ cave at Olkiluoto, but the conclusions can also be generalised to apply to the Hästholmen final disposal facility. The investigation concludes that there are no obstacles for the final disposal of the FiR 1
dismantling waste in the Olkiluoto VLJ cave. The FiR 1 waste would cause only a small increase in the
radiation doses, equalling the magnitude of the increase in activity caused by the FiR 1 waste at the time
of final disposal, which is less than 0.5%.

3. SAFETY PRINCIPLES FOLLOWED
3.1 Application of the Nuclear Energy Act and other regulations
VTT is the licence holder of the nuclear facility, and is responsible for the safety of the decommissioning
of the FiR 1 research reactor. VTT is also the party responsible for waste management; VTT’s task is to
ensure that spent fuel and dismantling waste is managed appropriately until the responsibility for the
waste is transferred to another party or the state in accordance with the Nuclear Energy Act.
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The following regulations will be applied to the research reactor that is being decommissioned:


The provisions in the Nuclear Energy Act and Decree, and the Act and Decree on the Transport of
Dangerous goods concerning a nuclear facility and nuclear waste management, as regards nuclear
fuel and other nuclear use items, nuclear safeguards and the transport of nuclear materials, nuclear
waste and radioactive components generated during the dismantling;



the general safety regulations STUK Y/1/2016, Y/2/2016 and Y/3/2016;



STUK Guideline YVL D.1 on the regulatory control of nuclear safeguards, Guideline YVL D.2 on
transport and Guidelines YVL D.3 and D.4 on decommissioning and the handling and storage of
spent nuclear fuel.

3.2 Principles of radiation safety
The decommissioning of the FiR 1 research reactor is planned and executed in a way that meets the
provisions on the radiation safety of the workers and the surrounding population laid down in section 22
b of the Nuclear Energy Decree and the STUK Guidelines YVL C.1, YVL C.2, YVL C.4 and YVL D.4.
The goal is that the dismantling causes practically no release of radioactive substances into the environment. The spread of radioactive substances is prevented by appropriate work methods, temporary
worksite shields and the ventilation and filtering system of the reactor hall.
The radiation safety of the workers will be ensured by personal protective equipment, radiation shields
and, when necessary, remote handling solutions. The tasks will be planned in such a way that the time
spent in areas with elevated radiation levels remains short. The purpose is to limit the collective radiation
dose to the workers resulting from the dismantling to less than 10 mmanSv.
The radiation levels and radioactivity inventories in the reactor hall will be surveyed before the dismantling
starts, and also if they change significantly during the dismantling. The reactor hall is a radiation monitoring zone, and if necessary, will be divided into different zones based on radiation levels and any contamination. A fenced-in extension to the facility area will be built on the yard of the reactor hall and used for
arranging access and radiation monitoring as appropriate at any given time.
Radiation safety will be ensured with personal dosimeters, worksite-specific radiation measurements,
personal monitoring, emissions monitoring and radiation monitoring in the surroundings.
3.3 Other safety principles
The planning of the decommissioning of the FiR 1 research reactor has utilised the experiences and
lessons learned in the decommissioning of other research reactors, especially TRIGA reactors.
The actions to ensure safety during decommission will be sized and targeted in the right proportion to the
risks caused by the operations. It is estimated that the possibility for a significant leak of radioactive
materials into the environment is low, and the focus is on the radiation protection of workers.
Spent fuel is transferred away from the reactor core before the dismantling of the facility is started. The
fuel rods are transferred away from the reactor core and the storage locations into a dry cask, for example.
The design of the cask ensures the subcriticality and other safety aspects of the spent fuel in all circumstances. No special actions or systems are required to remove decay heat. The handling equipment will
be designed to ensure that the integrity of the fuel is not jeopardised during the transfer operations.
During the planning of the dismantling operations, any risks of accident and other problems are identified,
prevented and limited in order to prevent a significant radiation hazard to the workers and emissions of
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radioactive materials into the environment. The systems and devices are planned in such a way that a
single failure cannot cause an accident with major radiological consequences.
The reactor hall does not contain significant fire loads. Furthermore, measures are taken to limit fire loads
during decommissioning. There are no large quantities of radioactive materials that would be released in
a fire. The reactor hall is equipped with a fire alarm, fire extinguishing and smoke removal systems.
Worksites, routings, supports, electrical installations and the tools used, dangerous materials and protective equipment are designed to maintain occupational health and safety at a good level in all phases of
the decommissioning. Work methods and safety arrangements are changed as necessary, based on
lessons learned.
The parts and structures of the reactor that will be dismantled will be those whose activity levels can
potentially exceed exemption limits. The dismantled radioactive components and structures are sorted
according to the activity level and material and packaged in containers to meet the requirements on waste
containers for storage and final disposal. The waste containers are documented comprehensively and
traceably.
The following of the safety requirements is demonstrated with a deterministic safety analysis and complemented by risk assessments that cover possible situations where the workers of the public could be
exposed to radiation.
The decommissioning is carried out by competent personnel who will be trained and exercised in their
tasks as necessary. The organisation implementing the decommissioning will be customised to meet the
needs of the various phases of decommissioning. VTT demands that its contractors and subcontractors
commit to the quality requirements, rules and practices of the reactor.
The following updated safety documents will be delivered to STUK along with the operating licence application. These safety documents will be updated during the decommissioning project as necessary.


Supplement for the reactor’s final safety analysis report



Risk assessment



Classification document



Quality management programme



Report replacing the technical specifications



Summary programme for periodic inspections



Security plan



Emergency preparedness plan



Description of the arrangement of nuclear safeguards



Administrative rules



Report on the base level of the radiation in the surroundings and the radiation monitoring programme
in the environment



Description of the fulfilment of safety requirements



Programme for the management of ageing



Final decommissioning plan.
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APPENDIX 5

DESCRIPTION OF THE SAFETY PRINCIPLES THAT HAVE BEEN
OBSERVED, AND AN EVALUATION OF THE FULFILMENT OF THE
PRINCIPLES
The FiR research reactor was shut down permanently on 30 June 2015. Although the reactor is no longer
used, safety monitoring is still maintained following the safety principles of running nuclear facilities. The
international safety principles guiding the use of research reactors are presented at a general level in the
IAEA publication Code of Conduct on the Safety of Research Reactors (IAEA 2006) and in more detail
in the IAEA publication Safety of Research Reactors, Specific Safety Requirements, IAEA Safety Standards Series No. SSR-3 (2016).
The dismantling of the structures of the FiR 1 research reactor begins only after an operating licence has
been granted for the decommissioning phase and the spent nuclear fuel has been transferred away from
the reactor core. The research reactor will still be classified as a nuclear facility in this phase also due to
the radioactivity of its structures (total activity of nuclear waste > 1 TBq). The international safety principles guiding decommissioning are presented at a general level in the IAEA publication Decommissioning
of Facilities, General Safety Requirements, IAEA Safety Standards Series No. GSR Part 6 (2014), and
in more detail in the IAEA publication Decommissioning of Nuclear Power Plants and Research Reactors,
Safety Guide, IAEA Safety Standards Series No. WS-G-2.1 (1999).
The international safety principles guiding the management system of nuclear facilities are presented at
a general level in the IAEA publication Leadership and Management for Safety, General Safety Requirements, IAEA Safety Standards Series No. GSR Part 2 (2016).
On the national level, the operations of the FiR 1 research reactor are subject to the provisions in the
Nuclear Energy Act and Nuclear Energy Decree, and the pertinent parts of STUK regulations and YVL
Guidelines. STUK (The Radiation and Nuclear Safety Authority of Finland) monitors and guides the operations of the FiR 1 research reactor.
The following chapters review the actualisation of the safety principles at the FiR 1 research reactor.
The operating organisation and management relationships are defined in the administrative rules.
The statutes also take into account the links to the decommissioning project. Particular attention has been
paid to a good safety culture and continuous development of the operations.
Training and competence is defined in the operating handbook of the FiR 1 reactor. The operating
personnel of the reactor participate in annual training sessions. STUK approves the supervisors and
managers of the reactor following an application after a sufficient score in a written test administered at
VTT. This practice has proven to be successful. When a new system has been commissioned, the operating personnel have been provided with special training. In addition, the operating personnel have undergone training in safety culture, initial fire fighting, and other matters as deemed necessary.
Maintenance of the reactor´s safety systems, including periodic service inspections and the execution
of safety-critical tasks, is performed following written instructions, and all phases of work are documented,
as instructed, in a record or journal. The risks of new safety-critical tasks are assessed first, and the tasks
are not commenced before approval is received from the people responsible for safety. An organisation
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on call is appointed for the implementation of safety-critical tasks. Annual summaries are reported to
STUK in the report on the reactor´s annual inspection. This established practice works well.
Quality management is described in the quality management programme of the FiR 1 reactor. Quality
management has been developed as part of VTT´s ISO 9001:2008 certified quality management system.
The principles and tasks of radiation protection are expressed in the radiation protection handbook.
Radiation protection needs have been taken comprehensively into account in the planning of the decommissioning of the reactor.
Emergency preparedness arrangements are described in the emergency preparedness plan of the
FiR 1 reactor. The preparations described in the plan are sufficient, and their functionality has been tested
in drills held with rescue authorities.
Security arrangements are described in the security regulations and security plan of the FiR 1 reactor,
which are approved by STUK (and are secret under section 7 of the Act on the Openness of Government
Activities). The technology and structures of the security arrangements have been regularly improved.
The security arrangements are still being developed in collaboration with STUK and the police authorities.
Nuclear safeguards are implemented following the FiR 1 nuclear safeguards handbook. The handbook
contains the accounting and monitoring operations that the licence holder must implement to meet the
nuclear safeguards obligation. Parties participating in the safeguards are both national (STUK) and international authorities (International Atomic Energy Agency IAEA and Euratom, a safeguards directorate
operating under the European Commission).
Guidelines and an action plan have been developed for the management of the technical ageing of the
reactor. The ageing management programme ensures that the safety systems of the nuclear facility are
continuously in good condition. When the spent fuel has been transported away from the facility area and
the dismantling of reactor structures, systems and components starts, management of technical ageing
becomes less important. Nevertheless, the periodic inspections of lifting and hoisting equipment will be
carried out, among other things.
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APPENDIX 6

DESCRIPTION OF THE MEASURES TO RESTRICT THE BURDEN CAUSED
BY THE NUCLEAR FACILITY ON THE ENVIRONMENT
The objective of radiation monitoring of the surroundings of a nuclear facility is to detect changes in the
radiation level and to detect the occurrence of natural and possibly human-made radioactive elements
in the surroundings. The licence holder of a nuclear facility is responsible for the radiation monitoring of
the facility's emissions and the environment. VTT has the necessary expertise and laboratory competence. VTT reports the results of the radiation monitoring of the FiR 1 research reactor annually. During
the operation of the reactor, the release measurements have not detected radioactive elements that
have originated from the facility. In practice, the only emissions nuclide has been Ar-41, a short-lived
activation product of air. Radiation levels in the surroundings of the reactor and the monitoring results of
radioactive substances outside the reactor hall have been at the level of background radiation throughout the area.
During the dismantling of the research reactor, radiation in the environment will be monitored using
STUK-approved survey programme, which include sample activity measurements from atmosphere,
fallout and the water in a nearby pond and the sea. The radiation monitoring programme might also include radioactivity sampling and assays of indicators and food chain samples. The environmental monitoring programme specifies the measurements and their frequency. A high-power air sample collector
will be installed in the surroundings in 2017 prior to the dismantling of the reactor. Likewise, the basic
radiation level of the surroundings is determined as required by STUK.
Small quantities of radioactive materials might be released into the air in the reactor hall during the dismantling work. The methods chosen prevent the substances from spreading outside the facility. The
spreading of active substances in aerosol form will be restricted, and the radioactivity of exhaust air in
the exhaust channel will be monitored by continuous measurement.
Radioactive substances could also be released in an accident when the fuel rods are being handled.
The protective arrangements implemented for the handling of the fuel and dismantling of the facility
prevent radioactive substances from reaching outside the building even in minute quantities that could
be detected with sensitive methods.
Dismantling of the research reactor will not require the intake or discharge of cooling water outside the
building, so the bodies of water will not be affected by cooling waters.
Before the dismantling of the research reactor, the water in the fuel pool is purified by filtration and directed to collection containers. After the water has been found clean with sensitive radioactivity measurements, it can be discharged using STUK-approved methods into the nearby pond that connects to
the sea.
Therefore, no radioactive water is discharged into a body of water during the decommissioning of the
research reactor. This is ensured by the environmental radiation monitoring programme.
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APPENDIX 7

DESCRIPTION OF THE EXPERTISE AVAILABLE TO THE APPLICANT AND
THE OPERATING ORGANISATION OF THE NUCLEAR FACILITY
AVAILABLE EXPERTISE
VTT Technical Research Centre of Finland Ltd is the leading research facility in nuclear engineering in
Finland. VTT's expertise covers all key areas of nuclear engineering and safety, such as reactor physics,
reactor materials, reactor instrumentation and control, safety analysis, reliability technology, radiation
protection and nuclear waste management.
VTT follows in its operations an ISO 9001:2008 certified quality management system.
Steered by the Ministry of Economic Affairs and Employment, VTT is a completely state-owned limited
liability non-profit company with a special government duty. VTT ensures that sufficient expertise and
resources are available for the maintenance of the safety of the FiR 1 reactor and the decommissioning
of the reactor.
The operating organisation of the FiR 1 reactor relies especially on VTT's nuclear safety research, but
also uses the expertise found throughout the entirety of VTT. In 2017, approximately 200 persons will
participate in nuclear safety research projects. Development of the new laboratories in the VTT Centre
for Nuclear Safety has increased VTT’s expertise further. The laboratories will be commissioned in 2017.
VTT has experience in the use of the FiR 1 reactor since 1962. Its operation has included challenging
projects, such as a power upgrade in 1967, the instrumentation renewal in 1982 and the renovation of
the reactor building in 1997. The renovation of the reactor building included the renovation of the building
air conditioning and the reactor’s cooling circuit.
VTT reviewed its internal quality management system and operational system as it prepared the existing
operating licence.
After the 2012 decision to terminate the use of the reactor, over 10 person-years have been spent on the
preparation of the decommissioning of the reactor. This preparation has also created an excellent collaboration network with Finnish and foreign nuclear industry and research institutions.

REPORT ON THE OPERATING ORGANISATION
The VTT Group consists of VTT Technical Research Centre of Finland Ltd and its subsidiaries VTT Expert Services Oy, VTT International Oy, VTT Memsfab Oy and VTT Ventures Oy. The structure of VTT
Group is presented in Figure 1.
Ultimately, authority at the company is used by shareholders in the general shareholders’ meeting. The
general shareholders’ meeting elects the Board of Directors. VTT Group is managed by the Board of
Directors and the President & CEO of the parent company, who manages the running administration,
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following the instructions and orders given by the Board of Directors. The President & CEO is appointed
by the Board of Directors.
All decisions at VTT are made in the line organisation, which has a managerial hierarchy (President &
CEO – Senior Management – Vice Presidents – Managers). There are also management teams for the
line organisation and operative management teams for the matrix organisation that prepare matters and
support decision-making.
VTT's organisation is based on organising research by Business Area, and the steering of strategic research and support functions of the Business Areas working as a matrix. The President & CEO confirms
the internal organisation when necessary. The organisation is divided into three business areas. From an
administrative perspective, the operations of the FiR 1 reactor belong to the Research Area Nuclear
safety, which is part of the Business Area Smart industry and energy systems.

Figure 1. Organisation of VTT Group 1 March 2017.
The operating organisation of the FiR 1 research reactor is presented in Figures 2 and 3. The Figures
take into account the phasing of the decommissioning with regards to the nuclear fuel, i.e. the figures
present the situation separately before the transfer of spent nuclear fuel away from the facility area and
after the transfer is complete. The operating organisation contains the safety staffing and deputies pursuant to sections 7 i and 7 k of the Nuclear Energy Act. The operating organisation also consists of the
reactor manager, supervisors and instructors, the radiation protection officer and deputies, and the quality
assistant. The charts in Figures 2 and 3 also reflect the link to the decommissioning phase during which
the dismantling is prepared, executed and monitored. For subcontracted jobs, VTT, as the licence holder,
is responsible for ensuring that the subcontractors fulfil all requirements that apply, pursuant to section 9
of the Nuclear Energy Act and VTT's Quality Management System.
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Security and quality monitoring is supported by VTT's Group Services, including VTT's general quality
management, occupational safety and health and the 24/365 security control room (with security persons
and local security guards).
The Radiation and Nuclear Safety Authority of Finland (STUK) monitors the organisation, its eligibility
and operations. STUK approves the responsible manager, the persons in charge of security, emergency
preparedness and nuclear safeguards and their deputies, and the reactor supervisors and instructors.

Figure 2. The operating organisation of the FiR 1 research reactor during the maintenance phase of the
reactor safety functions and at the preparation phase of the decommissioning, before the spent fuel is
transported away from the site.

Figure 3. Operating organisation of the FiR 1 research reactor at the dismantling phase of the nuclear
facility after the spent fuel has been transported away from the facility area.
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APPENDIX 8

DESCRIPTION OF THE APPLICANT’S PLANS AND AVAILABLE METHODS
FOR ARRANGING NUCLEAR WASTE MANAGEMENT
PRIMARY GOALS AND ALTERNATIVES
The operating licence applied for is associated with the decommissioning of the FiR 1 research reactor,
which is intended to be completed by 2022. The schedule for decommissioning and nuclear waste management is presented in Appendix 4. Spent nuclear fuel will be removed and the radioactive parts of the
reactor will be dismantled. The reactor hall and associated structures will be cleaned and released from
control so that no restrictions remain on their use.
The primary option for the management of the spent nuclear fuel of the research reactor is export to the
United States under the return programme implemented by the US Department of Energy (DOE). In case
of a delay in the return of the spent fuel, it must be taken to the Olkiluoto or Loviisa nuclear power station
for intermediate storage. If the spent fuel cannot be returned to the United States, VTT intends to negotiate a detailed agreement on its final disposal in the repository of spent fuel, following the principles of
the agreement in principle made in 1990, provided that all parties approve the agreement.
The radioactive dismantling waste generated by the decommissioning of the research reactor is packaged, and VTT has started negotiations on its intermediate storage in the Olkiluoto KAJ storage or a
designated room in the Loviisa power station site. An alternative solution is intermediate storage at the
research reactor site or in VTT’s underground research hall at Otaniemi. Negotiations on final disposal to
the Olkiluoto VLJ cave or the final repository at Hästholmen, Loviisa, are being held with Teollisuuden
Voima Oyj (TVO) and Fortum Power and Heat Oy (FPH).
Along with the FiR 1 project, VTT will carry out the decommissioning of a research laboratory for radioactive structural materials that has been licensed under the Radiation Act. The laboratory premises are
located close to the FiR 1 reactor building, on the lower floors of the building at Otakaari 3. Functionally,
the laboratories have not been associated with the FiR 1 reactor. Instead, the materials researched have
come from major nuclear installations in various countries. The radiation monitoring area of the laboratory
contains radioactive surfaces and devices that will be decontaminated, and the resulting solid waste will
be packaged. These waste streams will also partially require intermediate storage and final disposal. The
corresponding additional storage space requirement is taken into account when planning and implementing interim storage for the nuclear waste from the reactor.

MANAGEMENT OF SPENT FUEL
The properties and quantities of the spent fuel of the FiR 1 research reactor are described in Appendix 3
of the operating licence application. Transfer of fuel from the reactor into the transport cask is described
in Appendix 4 of the operating licence application.
The spent nuclear fuel of the Reactor belongs to the worldwide return programme of the United States
Department of Energy (DOE) within which the United States takes care of the storage and final disposal.
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The purpose of the program is to collect the enriched uranium distributed abroad by the United States for
peaceful purposes, back to the United States to prevent the spread of nuclear materials. TRIGA type fuel
is stored at the Idaho National Laboratory (INL).
Low-burnup TRIGA fuel is recycled in the United States to be used further in similar research reactors. A
part of the spent fuel of FiR 1 is suitable for further use. Returning the spent fuel to the USA, would ensure
that this low-burnup fuel, and also unspent fuel, would return to use instead of being finally disposed of
as nuclear waste.
In 2013, the United States announced its new strategy for the final disposal of spent nuclear fuel and
other high-level waste with the objective that the final disposal facility is operational in 2048. However,
spent fuel must be removed from INL by 2035 under the agreement between the State of Idaho and the
Federal Government made in 1995 (Idaho Settlement Agreement). Before the final disposal facility is
completed, new intermediate storage facilities are needed in order to have capacity for the increasing
amount of spent nuclear fuel and high-level waste that must be transferred.
Under the current terms and conditions of the return programme, the spent fuel of the FiR 1 research
reactor can be returned on the condition that it is received in the United States by 12 May 2019. Returns
of spent TRIGA fuel to the INL are currently halted; since the State of Idaho is unsatisfied with the progress of the local management program for historical nuclear waste, and the continuation of the return
programme is uncertain at the moment. Even though the return programme ends in 2019, some countries
have already been granted exemptions so that they can return the fuel in the 2020s. Furthermore, the
DOE’s letter to the Ministry of Economic Affairs and Employment 2016 states that it is possible to extend
the deadline of the return. Pursuant to the US environmental legislation, the DOE initiated an assessment
concerning the aforementioned extension in May 2017. VTT is negotiating with the DOE on the details
and schedule of the fuel return, and its transport and intermediate storage arrangements.
The planning of transport can benefit from the previous transports of returned TRIGA fuel. When the
spent fuel of FiR 1 has been transferred into the transport cask as described in Appendix 4, the cask will
be transported by road to a suitable harbour from where it will be transported to the United States by ship.
Export of fuel to the United States requires an export licence and a transport licence pursuant to the
Nuclear Energy Act. VTT is responsible for the transport until the fuel has reached the United States and
the responsibility has been officially transferred to the recipient.
Due to the uncertainty in the return schedule, VTT is also considering the option of storing the FiR 1 fuel
safely in Finland in order to start the disassembly of the reactor. If the fuel is exported to the United States
later, the fuel could be stored initially at the reactor and subsequently in intermediate storage in a socalled dry cask. Intermediate storage at a nuclear power station would need a licence. The Finnish nuclear power stations do not have spaces designed and licensed for the cask storage of spent FiR 1 fuel,
but according to VTT’s understanding, a suitable storage arrangement could be licensed and technically
implemented as a joint project with a nuclear power company. The spent fuel would be transported into
the intermediate storage by sea or road.
If the spent FiR 1 fuel is not returned to the United States, its final disposal must take place in Finland.
An agreement in principle made in 1990 exists between Posiva and VTT on the final disposal of the fuel
(the assignment was assigned from TVO to Posiva in 1996). Posiva is constructing an encapsulation and
final disposal plant in Olkiluoto, which enables the final disposal of spent nuclear fuel from the nuclear
power stations Olkiluoto 1, 2 and 3 and Loviisa 1 and 2. The encapsulation and final disposal plant is
expected to reach readiness for final disposal in 2022. If this option for final disposal is used, preparations
must still be made for the intermediate storage of the FiR 1 fuel.
The final disposal of spent FiR 1 fuel in Olkiluoto was not included in the decision in principle concerning
the encapsulation and final disposal plant, nor in the construction licence granted to Posiva in 2015. As
a result, the Government's decision in principle on the encapsulation and final disposal plant would need
to be extended to cover the encapsulation and final disposal of the spent FiR 1 fuel in Olkiluoto. Posiva's
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safety assessment must be extended to cover the fuel materials that differ from power reactor fuel to
meet the current safety requirements. Technical reports must be made on the storage and encapsulation
of the spent FiR 1 fuel and a licence must be obtained for the operation under the current Nuclear Energy
Act. Furthermore, a more detailed agreement is needed with Posiva. The starting point of the agreement
in principle is that VTT is responsible for managing the waste until the state takes responsibility of the
closed final disposal facility.
At the time of final disposal, the total activity of the spent FiR 1 fuel is less than one per cent of the activity
of a final disposal canister that contains spent fuel from Olkiluoto 1 and 2 reactors. However, the enrichment grade and material composition of the FiR 1 fuel are different, which is why specific safety investigations are needed. Preliminary investigations performed at VTT indicate that the differing properties of
the FiR 1 fuel would not cause significant problems for the long-term safety of final disposal, and that the
potential release of radioactive substances from the FiR 1 capsule would be less than from a canister
containing typical spent power reactor nuclear fuel.

DISMANTLING AND MANAGEMENT OF DISMANTLING WASTE
The dismantling of the FiR 1 research reactor and the packaging of radioactive waste for transport and
intermediate storage are described in Appendix 4 of the operating licence application. The properties and
quantities of radioactive waste resulting from the dismantling of the reactor, including small quantities of
radioactive waste generated during the operation of the reactor, are described in Appendix 3.
Most of the waste is of low activity and a small amount is intermediate-level waste. The waste is packaged
in the reactor hall into steel drums, steel boxes, two special containers and plastic wraps for transport. In
total, there will be about 100 waste packages. The waste packages will be transported by road into intermediate storage where they will be packaged into larger units, for example inside concrete boxes.
VTT has investigated various options for the intermediate storage of dismantling waste. The primary
option is the KAJ storage located at the Olkiluoto power station, since its properties make it a good option
for storing dismantling waste. During the storage time, VTT would be responsible for the dismantling
waste, but TVO would be responsible for ensuring the safety of storage. The responsibilities would be
defined in more detail in an agreement between TVO and VTT.
The second option is a separately licensed storage room at the Loviisa power station area. The purpose
is to negotiate a Letter of Intent between VTT and FPH on the design and use of the storage. This option
would also require separate licensing under the Nuclear Energy Act and possibly also an EIA procedure.
Also in this option, VTT would be responsible for the dismantling waste, but FPH would be responsible
for ensuring the safety of storage.
VTT has also investigated the storage of dismantling waste in connection with VTT’s underground research laboratory at Kemistintie 3, Otaniemi. It is also possible to store the dismantling waste in the
reactor building at the current facility area, if no other options for intermediate storage can be implemented. However, prolonged intermediate storage would delay the clearance of the building from regulatory control.
According to VTT, the FiR 1 dismantling waste could be finally disposed to Olkiluoto, either in the silos of
the current final disposal facility for low and intermediate-level waste (VLJ cave) or to final disposal premises to be built later, or in the final disposal facility for low and intermediate-level waste at Hästholmen,
Loviisa. In both cases, the final disposal would mean a change to the operating licence of the respective
facility. VTT would be responsible for managing the waste until the final disposal rooms are closed. VTT
and FPH have made preparations for making a Letter of Intent concerning investigation into this Loviisa
option.
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COSTS
Confirmed by the Ministry of Employment and the Economy on 16 December 2016, the liability of VTT
for managing the nuclear waste resulting from the decommissioning of FiR 1 is EUR 11.934 million (this
corresponds to the situation at the end of 2016). Pursuant to section 35 of the Nuclear Energy Act, VTT
has fulfilled it preparedness obligation by paying annual nuclear waste management fees to the Nuclear
Waste Management Fund (VYR) to meet the annual targets set for the fund. VTT will update its estimate
on the sum of liability in June 2017.
Factors that might significantly increase the cost of the nuclear waste management of FiR 1 are not within
VTT's control, such as a delay in returning the spent nuclear fuel to the United States cause by domestic
factors in the US, and the uncertainties in the intermediate storage and final disposal of dismantling waste.
In particular, VTT will have to seek support from the Finnish nuclear power companies in the implementation of intermediate storage and final disposal of dismantling waste. Furthermore, the procurement of
dismantling work is a task where not all cost factors can yet be identified.
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APPENDIX 9

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
ON THE FINANCIAL POSITION OF VTT TECHNICAL RESEARCH CENTRE OF FINLAND LTD
Governed and steered by the Ministry of Economic Affairs and Employment, VTT Technical Research
Centre of Finland Ltd is a completely state-owned limited liability non-profit company with a special government duty. The tasks of the Company as an independent and impartial research centre are to promote
the wide-ranging utilisation and commercialisation of research and technology in industry, commerce,
and society.
The Ministry grants funding for the activities of the Company within the allocation included in the state
budget for research based on other than commercial principles. Furthermore, VTT is compensated for
the VAT portion of the costs incurred to it from procurements and facility rents associated with activities
other than business activities performed as a company referred to in section 1 subsection 1 paragraph 1
of the Act on Value Added Tax (1501/1993).
VTT´s total income consists of revenue and government subsidy. During the first years of operation, the
proportion of government subsidy of the total volume was slightly over 30%, and the proportion of competed funding was slightly less than 70%. In 2016, 62% of the turnover consisted of public sector income,
and 38% of private sector income. 64% of the turnover was accrued from Finland and 36% from abroad.
The proportion of business operations (operations with a gross margin) of the total volume was 29%.

FINANCING OF THE DECOMMISSIONING OF THE FIR 1 RESEARCH REACTOR AT VTT LTD
VTT initiated the decommissioning of the research reactor in 2015, and the goal is to dismantle the reactor
in 2019–2022. As a party responsible for managing nuclear waste, VTT has paid, to the Nuclear Waste
Management Fund (VYR), the nuclear waste management fees based on an annually set target for the
fund. The share of the fund is intended to cover the future costs of nuclear waste management, but so
far, VTT has not received refunds from the fund due to the increase of the target for the fund. So far, the
preparation costs incurred to VTT from the preparation of the decommissioning in 2015 and 2016 amount
to a total of EUR 1.9 million. The cost estimate for preparation tasks in 2017 is EUR 1.7 million. In 2017,
VTT paid an annual nuclear waste management fee of EUR 1.093 million to VYR. The state has covered
the nuclear waste management fees that VTT paid to VYR in 2015 and 2016 with an additional grant to
VTT.

NATURE AND EXTENT OF OPERATIONS PRACTICED AT THE RESEARCH REACTOR
The research activities have ended. The safety of the shut down reactor will be maintained until the
dismantling operations begin.
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The applicant's financial statements for 2015 and 2016 (not in this version)
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APPENDIX 11

DESCRIPTION OF HOW THE PROVISIONS IN THE PREVIOUS OPERATING
LICENCE HAVE BEEN COMPLIED WITH
In this appendix, the applicant describes how the terms and conditions of the previous operating licence
granted by the Government on 8 December 2011 for the FiR research reactor have been complied with.

LICENCE TERMS AND CONDITIONS

1.

The licence holder must carry out a safety assessment referred to in section 7 e of the Nuclear
Energy Act by 2020.

2.

Under the licence granted by the decision, the licence holder may possess, produce, handle,
use and store nuclear waste and nuclear materials and other nuclear use items within the material balance area as follows:
2.1

Unused and spent nuclear fuel of the FiR 1 reactor a total maximum of 37 kilograms of
uranium,

2.2

A maximum total of 0.8 effective kilograms of other nuclear materials already existing in
the material balance area, and of nuclear use items, a maximum of 15,000 kilograms of
reactor-grade graphite, and spare parts of the reactor needed to operate the reactor

2.3

A total maximum of 10 cubic metres of low and intermediate-level nuclear waste resulting from the operation of the FiR 1 research reactor.

3.

The nominal thermal power of the reactor in normal use is 250 kW. The licence holder must
have permission from STUK to modify the loading of the reactor core to enhance the neutron
flux used for radiotherapy purposes with a view to improving the quality of treatment.

4.

The management of the already existing uranium in the experimental apparatus that preceded
the research reactor in the material balance area must be included in the overall plan referred
to in section 74 of the Nuclear Energy Decree by 2013 at the latest.

5.

A report on the options for the final disposal of spent fuel must be submitted to the MEAE by
the end of 2014.
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The following can be stated concerning the previous licence period:
Licence terms and conditions, item 1:
The licence holder must carry out a safety assessment referred to in section 7 e of the Nuclear Energy
Act by 2020.
The deadline of the licence condition is not yet topical. As part of the decommissioning-related revision
of the operating licence, the Radiation and Nuclear Safety Authority of Finland (STUK) will carry out a
safety assessment based on the detailed materials on the reactor and its decommissioning, including
facility documentation supplied to STUK by VTT.
Licence terms and conditions, item 2:
Under the licence granted by the decision, the licence holder may possess, produce, handle, use and
store nuclear waste and nuclear materials and other nuclear use items within the material balance area
as follows:
2.1

Fresh and spent nuclear fuel of the FiR 1 reactor a total maximum of 37 kilograms of uranium,
The quantity of nuclear fuel in the reactor has stayed the same, i.e. it is 27.1 kg.

2.2

A maximum total of 0.8 effective kilograms of other nuclear materials already existing in the material balance area, and of nuclear use items, a maximum of 15,000 kilograms of reactor-grade
graphite, and spare parts of the reactor needed to operate the reactor
The quantity of other nuclear materials is 0.46 kilograms.
The graphite of the thermal column that has been disassembled to make room for the moderator
block of the BNCT irradiation station is stored in the material balance area WRRF, and its quantity
is approximately 4,500 kilograms.
The spare parts needed for the operation of the reactor consist of the spare control rod drive.

2.3

A total maximum of 10 cubic metres of low and intermediate-level nuclear waste resulting from
the operation of the FiR 1 research reactor.
The volume of nuclear waste resulting from the operation of the reactor is less than 10 m3.

Licence terms and conditions, item 3:
The nominal thermal power of the reactor in normal use is 250 kW. The licence holder must have permission from STUK to modify the loading of the reactor core to enhance the neutron flux used for radiotherapy purposes with a view to improving the quality of treatment.
The nominal thermal power of the reactor has been 250 kW in normal use, and the loading of the reactor core has not been changed to enhance the neutron flux for radiotherapy purposes. The radiotherapies at the reactor ended at the beginning of 2012. The reactor was shut down permanently on 30 June
2015 and the loading of the reactor core was changed to a permanently subcritical condition on 8 December 2015.
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Licence terms and conditions, item 4:
The management of the already existing uranium in the experimental apparatus (nuclear pile) that preceded the research reactor in the material balance area must be included in the overall plan referred to
in section 74 of the Nuclear Energy Decree by 2013 at the latest.
In 2013, VTT supplied to the MEAE a letter concerning the management of the uranium in the experimental apparatus that preceded the research reactor (VTT letter 18 December 2013, Reg. nr.
599/071/2013). The letter contained an appendix written by Aalto University on the management of the
uranium in the nuclear pile. In the letter, VTT proposed that the management of uranium in the experimental apparatus that preceded the research reactor should also not be included in the nuclear waste
management plan of the research reactor in the future. Instead, VTT proposed that the management of
the pile uranium be treated under section 74, paragraph 3 of the Nuclear Energy Decree as another
necessary report considered necessary by an authority. The main justification for this proposal was that
the uranium of the subcritical pile does not fulfil the definition of nuclear waste under section 3 of the
Nuclear Energy Act. A further justification was that VTT does not have title to the lot of uranium, so any
delivery abroad and associated agreement negotiations are the responsibility of Aalto University. Furthermore, the pile uranium has no effect on the decommissioning costs of the research reactor, and
thus no effect on the quantity of nuclear waste that must be taken into account.
Licence terms and conditions, item 5:
A report on the options for the final disposal of spent fuel must be submitted to the MEAE by the end of
2014.
VTT submitted the report to the MEAE in 2014 (VTT’s letter 22 December 2014, Reg. nr.
1393/071/2014).

APPENDIX 12
EIA report on the decommissioning (available in Finnish and Swedish at the
website of the Ministry of Economic Affairs and Employment)
Statement by the Ministry of Economic Affairs and Employment on 25 February
2015 (available in Finnish and Swedish at the website of the Ministry of Economic
Affairs and Employment)
VTT’s description on how the statement is taken into account
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APPENDIX 12 B

TAKING THE STATEMENTS ON THE EIA REPORT INTO ACCOUT IN THE
DECOMMISSIONING
In its statement on 25 February 2015, the Ministry of Economic Affairs and Employment (MEAE) stated
that the EIA report on the decommissioning of the research reactor fulfils the content requirements laid
down in the EIA legislation. VTT will take into account the shortcomings and errors detected in the EIA
procedure in the preparation of this licence application and its background materials as presented in
Table 1.
Table 1. Taking into account the statements issued in conjunction with the EIA procedure.
Statement by the competent authority

Taking the statement into account /
comments

4.1 THE PROJECT AND ITS ALTERNATIVES
4.1.1 Dismantling and decommissioning
No remarks.
4.1.2 Key characteristics of the project and options for waste management
Decommissioning requires a separate plan as provided in section
28 of the Nuclear Energy Act; the approval of the plan is subject to
the provisions in section 7 g of the Nuclear Energy Act.

VTT will submit the decommissioning
plan to the Radiation and Nuclear
Safety Authority of Finland (STUK).

4.1.3 Intermediate storage
No remarks.
4.1.4 Final disposal
The MEAE wishes to point out that the EIA report is not intended
to be a detailed or final decommissioning plan. Decommissioning
requires a separate plan as provided in section 28 of the Nuclear
Energy Act; the approval of the plan is subject to the provisions in
section 7 g of the Nuclear Energy Act.

VTT will submit the decommissioning
plan to the Radiation and Nuclear
Safety Authority of Finland (STUK).

4.1.5 Transports
The MEAE is of the opinion that for the most part, the transport
options have been presented in the scope that is possible at this
phase of planning. The description fulfils the requirements laid
down in the EIA legislation. The MEAE further states that as the
licensing procedure of the decommissioning proceeds, the licence
holder must update the information about the legislation, regulations and authoritative guidelines applicable to the transports. At
the latest, this must be done by the time the transports are actually
needed, and the licence holder must take the requirements in the
above regulations and in this EIA procedure into account.

VTT
FiR 1 reactor
Otakaari 3, Espoo
P.O. Box 1000, FI-02044 VTT

This is discussed in more detail below
with the statement from the Ministry of
Transport and Communications.

Tel. +358 20 722 111
Fax +358 9 855 4015

firstname.lastname@vtt.fi
www.vtt.fi
Business ID 2647375-4
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4.1.6 Objective of the project, planning phase, location, land use needs, person in charge of the project,
plans, planning and execution schedule
The MEAE points out that the general schedule must be made
more detailed in further planning and must be presented in the
waste management plan.

VTT has added details to the general
schedule and has included it in the application.

4.1.7 Decisions and licences required in the project
No remarks.
4.1.8 Relationship of the project to land use plans, plans on the use of natural resources and environmental protection programmes
No remarks.
4.2 DESCRIPTION OF THE ENVIRONMENT AND THE AREA AFFECTED
No remarks.
4.3 ENVIRONMENTAL IMPACT
No remarks.
4.4 ENVIRONMENTAL IMPACT OF EXCEPTIONAL CIRCUMSTANCES AND ACCIDENTS
The MEAE is of the opinion that the EIA of accidents and exceptional circumstances fulfils the requirements laid down in the EIA
legislation, and the EIA report has taken into account the MEAE’s
statement on the EIA programme. The MEAE states that the further planning of the project should pay attention to external risks
and precautions against them.

External risks bases on natural phenomena in the Otaniemi area are insignificant for the shut down reactor. A
topical safety analysis that supplements the EIA report will be submitted
to STUK.
The emergency plan of the reactor will
be updated in collaboration with the
authorities.

4.5 COMPARISON OF ALTERNATIVES
No remarks.
4.6 PREVENTION AND MONITORING OF ADVERSE EFFECTS
No remarks.
4.7 DATA AND METHODS
No remarks.
4.8 ARRANGEMENT OF PARTICIPATION ASSOCIATED WITH THE EIA PROCEDURE
No remarks.
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4.9 SUMMARY AND SUFFICIENCY OF THE EIA REPORT
The MEAE states that the EIA report on the decommissioning of
the research reactor fulfils the content requirements laid down in
the EIA legislation. The EIA report has been processed as required
by the EIA legislation. The MEAE's statement has been taken into
account in the assessment.

This is discussed in more detail below
with the statement from the Ministry of
the Environment.

The statements issued regard the EIA report as appropriate and
comprehensive. On the other hand, the statements pay attention to
some errors. Furthermore, the Ministry of the Environment has
regarded the EIA report deficient in some respects.
The MEAE further states the licence applicant must deliver studies
demonstrating the safety of decommissioning, as provided for in
the Nuclear Energy Act and Decree and required by the licensing
procedure for the research reactor's decommissioning. The MEAE
suggests the applicant correct any shortcomings and errors detected in the EIA procedure in the documents required for the licensing procedure. The MEAE also reminds that the licence application for decommissioning must also take into account other matters discovered in the EIA procedure.

Other statements and opinions

Taking the statement into account /
comments

MUNICIPALITY OF EURAJOKI
No remarks.
HOSPITAL DISTRICT OF HELSINKI AND UUSIMAA
No remarks.
CITY OF HELSINKI (ENVIRONMENTAL COMMITTEE)
No remarks.
REGIONAL STATE ADMINISTRATIVE AGENCY OF SOUTHERN FINLAND (ENVIRONMENTAL HEALTH
CARE UNIT)
No remarks.
FORTUM POWER AND HEAT OY
If dismantling waste from the FiR reactor is finally disposed of, for
example in the area of the Loviisa nuclear power station, this will
also belong to the scope of the EIA of the final disposal facility.
FPH agrees that the preferred alternative is to return the fuel back
to the United States. Carrying out intermediate storage at the Loviisa site is associated with several issues related to technology,
public law (licences) and private law (agreements). Furthermore,
storage in the pools of the power station is difficult to implement in
practice and would require changes to the power station’s systems
and nuclear materials accounting. Moreover, the power station site
has no space available for dry storage of the spent nuclear fuel.
FPT is of the opinion that should there be a need for intermediate
storage of the FiR fuel, storing it dry in Otaniemi should be investigated. For example, the new VTT premises currently under construction could offer an opportunity for this.

Due to the delay in returning spent fuel,
VTT is investigating the possibility of
intermediate storage of the fuel in Finland, taking into account the matters
mentioned in this statement.
The mention about the processing and
recycling of research reactor fuel refers
to fuels other than TRIGA-type fuels.
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The EIA report contains no mention that the United States has
started to process and recycle aluminium-containing research reactor fuel into fuel for nuclear power stations.
The EIA report should have contained a more detailed description
of Fluental's composition, chemical properties and methods of processing before its final disposal.
The EIA report does not state which methods will be used in the
processing of the waste and what will be the final form of aluminium, graphite or the Fluental moderator. FPH is of the opinion that
investigations should also be made into the possibility of permanently exporting the graphite, aluminium and Fluental moderator
abroad. After all, the Nuclear Energy Act allows export.

The EIA report erroneously states that any new waste processing
facilities at the Loviisa power station area would be used for storing solidification products. Preliminary plans have been made for
the Loviisa power station area concerning a storage building for
storing empty solidification vessels before the solidification takes
place. However, a storage building for the solidification products (a
so-called monthly storage) already exists at the solidification plant.
The EIA report also contains an erroneous claim on page 70:
“construction of the final disposal premises for facility waste adjoining the current building for low and intermediate-level waste is
planned to start in the 2020s.” The premises for facility waste already exist in Loviisa; it is the final disposal premises for dismantling waste whose construction is planned to start in the 2020s.
The EIA report states on page 79 that “the licence for intermediate
storage will be applied for as part of the decommissioning-related
change to the operating licence.” FPH notes that if intermediate
storage takes place at the Loviisa nuclear power station, FPH
must assume responsibility of the licensing procedures in conjunction with the licensing procedures of the power station. Licences
cannot be granted for actions at the Loviisa power station site
merely along with the changes to the operating licence of VTT's
Otaniemi research reactor.
FPH states that the decommissioning schedule presented in the
EIA report is somewhat challenging due to the preliminary nature
of the plans. For example, if the transport of dismantling waste
starts in the schedule presented in the EIA assessment, the dismantling waste cannot be placed for intermediate storage in the
final disposal premises for decommissioning waste that will be built
in the 2020s in Loviisa, or in a separate space to be excavated in
the facility waste cave at Loviisa. Therefore, intermediate storage
must absolutely take place in Otaniemi, if the schedule presented
in the EIA is to be followed.
Furthermore, the EIA report contains a number for factual errors
and typos. For example, references to operating licences concerning the Loviisa power station and the final disposal premises located at the power station area are mixed up in places.

VTT has planned to put these materials
in intermediate storage in Finland, and
in due time – based of comprehensive
safety analyses – also finally dispose
of them in Finland. This necessitates
appropriate packaging of materials.
These materials cannot be exported
abroad, since the rationale for section
6a of the Nuclear Energy Act contain a
clarification that the exemption provided for in section 6a only applies to the
return of the research reactor’s nuclear
fuel to its country of origin.
VTT has taken the aforementioned
matters into account in the preparation
of the application.
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As regards the packaging of dismantling waste, the EIA report
states that the waste fits in a 6-metre container. According to
FPH’s calculations, a 6-metre standard container with a volume of
32 m3, is not sufficient to hold the quantity of waste presented in
table 6-1. Furthermore, the assumption that the storage can be
implemented following the principles presented in 6.3.3. (page 66)
without radiation shields and separate ventilation would require
further justification.

The application and its background
materials contain updated estimates of
the quantities of dismantling waste and
a more detailed plan on packaging the
waste for intermediate storage. VTT
has carried out a safety analysis for the
intermediate storage, which demonstrates that the storage is technically
feasible.

The EIA report does not contain a picture or text that would indicate precisely and unambiguously the extent and limits of decommissioning. Research on irradiated materials has been conducted
in the VTT premises associated with the research reactor. The EIA
report does not indicate the extent to which these other research
premises, or radioactive waste resulting from other operations and
stored elsewhere, are included in the decommission. FPH is of the
opinion that the report should have presented the scope of dismantling in more detail, for example as a picture.

The plans have been made more specific. Decommissioning of the materials
research premises is a separate project, but it is probably most appropriate
to store the associated solid waste in
an intermediate storage (separately)
with the FiR 1 dismantling waste in the
same storage premises.

FPH sees that the end of therapeutic opportunities resulting from
the decommissioning of FiR 1 is a significant effect on human
health, and should have been discussed in more detail in the report.

Based on the research and development carried out with the reactor, the
HUS and Neutron Therapeutics company are building a BNCT radiotherapy
device in the Meilahti hospital to continue the therapy.

LÄNSI-UUSIMAA RESCUE DEPARTMENT
However, the report mostly describes how the personnel
working within the monitoring area are educated in the radiation
work and correct working practices at the dismantling phase. However, if an accident takes place, the personnel of the rescue department might spend a long time at the accident site. Therefore, it
would be important to increase collaboration with the rescue department so that experts from the rescue department would be
invited to a separate meeting to consider possible hazardous situations. The rescue department staff should be offered familiarisation sessions early on at the site (the phases of work, risks in certain phases). Furthermore, the rescue department requires that
rescue plans be created for each phase and that the plans will be
updated as the work proceeds.

VTT will invite the authorities (at least
the Länsi Uusimaa Rescue Department
and STUK) to participate in the update
of rescue plans for the dismantling.

From the perspective of the rescue department, immediate dismantling is a preferable option. The reason for this is that if a site
to be dismantled remains in a “suspended state” for a long time,
safety problems might increase and the responsibility for maintenance might diminish.

VTT aims to carry out the dismantling
without undue delay. Furthermore, under the Nuclear Energy Act, dismantling the facility and other measures
taken for the decommissioning of the
facility may not be postponed without
due cause.

The monitoring group has been wide and its purpose has been
specifically to promote the exchange of information and drawing
together the views of the various players. Länsi Uusimaa Rescue
Department hopes that as the planning proceeds, collaboration
among the players will continue to work as well as it does now.

For further planning, VTT will convene
a new stakeholder group with representatives from all authorities, municipalities and other key stakeholders involved with the project.
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MINISTRY OF EDUCATION AND CULTURE
The Ministry of Education and Culture places special importance
on the continuation of the safety assessment and that the assessments are made more specific during the procedure in accordance
with the Nuclear Energy Act. The option of dismantling the reactor
should be considered in the safety assessments, if necessary.
The Ministry states that the decommissioning of the research reactor offers a good learning opportunity, and the experiences gained
can be used in both education and research, and also in thesis
work.

VTT is a tenant in the reactor building,
and the owner of the building will decide on the further use of the building.
VTT seeks to utilise the experience
gained in the project in research and
education together with universities.

MINISTRY OF DEFENCE
The sections on security and assessments of accident risks pay
hardly any attention to cases where an exceptional situation arises
from vandalism or other illegal activity. The EIA should also consider situations where a risk to the environment arises from illegal
activity, and prepare sufficiently for such occurrences by ensuring
the safety of stakeholders and other safety and security arrangements as required by the Nuclear Energy Act.

The safety and security planning of the
reactor maintenance and decommissioning is the responsibility of VTT’s
and the reactor's safety and security
organisations. As the project proceeds,
the hazard associated with the reactor
reduces, and the changing status of
the facility also requires updates to the
safety and security arrangements.

MINISTRY OF THE INTERIOR
No remarks.
MINISTRY OF SOCIAL AFFAIRS AND HEALTH
It would have been desirable to have among the members of the
assessment group an environmental health representative, for example from the City of Espoo, to also ensure the flow of information at a local level.

VTT seeks to utilise the experience
gained in the project in research, education and promotion of Finnish business.

The Ministry of Social Affairs and Health hopes that the dismantling of the FiR 1 research reactor yields as much administrative
and technical experience as possible considering the challenges of
dismantling power reactors in the 2030s.
STUK
In the EIA report, VTT presents its own premises as one of the
options for intermediate storage. When the dismantling starts,
there must be sufficient room in the storage for the dismantling
waste that cannot be exempted from supervision. In the future decommissioning reports, VTT must present a detailed plan and
schedule for the intermediate storage and an estimated schedule
and plan for the final disposal of the decommissioning waste.

VTT will deliver to STUK a decommissioning plan where these matters are
specified in more detail.

The material submitted by VTT discusses the radiation effects on
the population caused by a fuel handling accident in the reactor's
water pool. STUK is of the opinion that the radiation effects of
possible accidents at other stages of fuel removal, such as lifting
of the transfer cask and filling the transport cask must also be analysed from the population's perspective. Based on the analysis,
VTT must plan and execute measures to reduce the risk of accident, if necessary.

The decommissioning plan contains
a summary of these accident cases.
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The characteristics of the final disposal site of radioactive waste
might have a significant effect on the handling and packaging of
the waste materials. VTT must initiate discussions on the final disposal of dismantling waste with power companies, so that the suitability of the final disposal sites can be preliminarily assessed and
requirements set for the waste casks.

VTT has initiated discussions on the
final disposal with nuclear power companies, and the suitability of VTT’s
waste for final disposal has been examined.

STUK states that some references concerning legislation, the existing operating licence of the Olkiluoto final disposal facility and
STUK's Regulatory Guides on nuclear safety (YVL) are still incorrect in the EIA report.

The references in the application and
its background materials have been
updated to conform to the current legislation and regulations.

The demolition and maintenance waste of the research reactor is
mostly intermediate-level waste. The activity of intermediate-level
waste exceeds 1 MBq/kg, but not 10 GBq/kg. This must also be
taken into account in decommissioning, intermediate storage and
final disposal of the waste. Storing nuclear waste with a total activity of over 1 TBq is considered extensive storage.

According to VTT’s estimate, the estimated total activity of the dismantling
waste is approximately 4 TBq, which is
what the project has been based on.
The activity estimate will become more
precise in characterisation measurements, and might even be smaller.

Based on the EIA report, the detailed decommissioning plan can
consist of parts for which a STUK approval is sought. The final
decommissioning plan must be approved by STUK, pursuant to
section 7 g of the Nuclear Energy Act. The plan describes the entire project and includes, for example, the sequence of dismantling
and key schedules. The final decommissioning plan must fulfil the
requirements in Guideline YVL D.4. The separate, more detailed
parts supplement this plan.

VTT has discussed the content requirements of the final decommissioning plan pursuant to Guideline YVL D.4
with STUK, and has presented a licensing plan based on the discussions.

The EIA report presents a schedule that ends in the decommissioning of the reactor and the transport of dismantling waste in
2018. However, the EIA report does not contain a schedule that
includes the intermediate storage and final disposal.

The schedule of the project has been
updated in this application. The time of
the final disposal cannot be reliably
estimated at this point, and VTT does
not need a licence for final disposal
right now.

The EIA report does not contain a more detailed description of the
actions required by the reports on nuclear safeguards and monitoring.

Along with this application, VTT will
supply to STUK the materials required
by section 36 of the Nuclear Energy
Decree, which will also include this report.

STUK states that under the Nuclear Energy Act, nuclear waste can
be exempted from monitoring by following the procedures approved by STUK and the requirements of Guideline YVL D.4, depending on the quantity, nuclide composition and activity of the
waste, by applying an unlimited, general or case-specific procedure. The Nuclear Energy Act and the Guideline YVL D.4 do not
contain the concept of a ‘partial exemption from monitoring’.

VTT has examined general and casespecific clearance separately.

UUSIMAA CENTRE FOR ECONOMIC DEVELOPMENT, TRANSPORT AND THE ENVIRONMENT
No remarks.
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MINISTRY OF TRANSPORT AND COMMUNICATIONS
The Ministry of Transport and Communications requests that the
statement of the Finnish Transport Agency be taken into account
(including observations about the transport methods of nuclear
fuel, sea transport routes, contact points and information about the
provisions, regulations and guidelines to be followed.

These will be taken into account.

We kindly ask you to correct the text in the assessment report,
since some references are incorrect. As an example, the Finnish
Transport Safety Agency does not issue decisions. Therefore, we
suggest that you remove the text “...and the decision by the Finnish Transport Safety Agency in force at that time” on page 58, 79
and 154. We also suggest that the word “SOLAS” be supplemented with a reference to the number of the treaty series, which is
SopS 11/1981. For example, section 6.3.1 on page 64 mentions
the decision of the Ministry of Transport on the transport of dangerous goods by road (660/1997), which was repealed in 2002.
The number of the currently valid decree is 369/2011.

The application, its background materials and separately created transport
plans and licence applications will refer
to the currently valid regulations.

FINNISH TRANSPORT AGENCY
The transports should make use of transport by sea as much as
possible in order to reduce the transport of nuclear fuels through
population centres.

VTT will apply for the transport licences
separately, and their preparation will
take into account the overall safety and
security of the transport.

The Finnish Transport Agency, the police and other necessary
authorities must be contacted with regards to the transport arrangements of nuclear fuel and radioactive dismantling waste. The
special transport licences will be granted by the Pirkanmaa Centre
for Economic Development, Transport and the Environment. As
regards the transport of hazardous materials, VTT must contact
the Finnish Transport Safety Agency (Trafi) and STUK.

These will be taken into account.

When considering the options for transport by sea, the dimensions
of the waterways must be taken into account with respect to the
size of the expected transport vessel. The Finnish Transport
Agency must be contacted regarding the waterways and their suitability for the transport of spent nuclear fuel. The waterway
transport associated with the project must follow the Act on Vessel
Traffic Service and the guidelines and regulations issued by the
VTS authority.

These will be taken into account.

UUSIMAA CENTRE FOR ECONOMIC DEVELOPMENT, TRANSPORT AND THE ENVIRONMENT
No remarks.
ÅLAND STATE OFFICE
In its statement on 1 February 2014, the Åland State Office stated
that the EIA report should take into account collaboration with the
rescue authorities and the Finnish Maritime Administration, who
should be informed in advance of the transport of spent nuclear
waste. However, this matter is not described in the EIA assessment. Collaboration with these authorities should be taken into
account in the practical arrangements for the transport of spent
nuclear waste. No other comments.

VTT will invite the authorities and the
aforementioned parties to participate in
the planning.
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LOCAL GOVERNMENT OF ÅLAND
In its statement, the Local Government of Åland states that sea
transport is a good option, but the length of the transport route
should be minimised. Intermediate storage and final disposal must
take place in the same location, either at Olkiluoto or Loviisa. The
distance between Espoo and Loviisa is much shorter than Espoo
and Olkiluoto. The latter route should either go through the Archipelago Sea or go around the entirety of Åland. In the latter case,
the risk of accident grows, since the route is longer compared to
the short route option from Vuosaari or Kantvik to the Port of
Valko. Final disposal of the spent nuclear fuel in the United States
might be appropriate.

VTT will apply for the transport licences
separately, and their preparation will
take into account the overall safety and
security of the transport.

The Local Government is of the opinion that it would be extremely
important to guarantee the continuity of the alternate cancer therapies and the continuation of oncological research before the BNCT
operations are terminated.

Based on the research and development carried out with the reactor, the
HUS and Neutron Therapeutics company are building a BNCT radiotherapy
device in the Meilahti hospital to continue the therapy.

MINISTRY OF THE ENVIRONMENT
The project and assessed alternatives
The scope of the project is partially unclear. Chapter 2.6.1 presents the implementation options of the project, including suboptions. According to the chapter, the project encompasses not
only the actual decommissioning, but also the alternative intermediate storage and final disposal action of the spent nuclear fuel,
dismantling waste and maintenance waste. On the other hand,
chapter 2.5 of the report presents these actions as projects associated with the decommissioning. The Ministry of the Environment
is of the opinion that the project being processed consists of, in
addition to the decommissioning of the research institution, appropriate management of the spent nuclear fuel and other waste.
According to the assessment report, some of the dismantling
waste of the reactor could possibly be taken abroad for preprocessing before final disposal in Finland. This would primarily
apply to the dismantling waste that contains aluminium and graphite, whose special characteristics are significant in final disposal.
The assessment report does not present the possible special processing of this dismantling waste as a separate sub-option. Therefore, the report is missing an assessment of the environmental
effects created during the special processing in Sweden and in
Switzerland. With this regard, the report should have contained a
general description of the Swedish Studsvik Ab and the Swiss PSI
research centre and stated, for example, whether the current licences of these institutions allow the special processing. The assessment report is missing a discussion on the necessity of special
processing and its environmental effects.
The Ministry of the Environment is of the opinion that the special
processing of dismantling waste abroad is not adequately presented in the report. If the project decides to propose special processing of the dismantling waste abroad, information about the
environmental effects of said operations must be added during the
application for a change of the operating licence.

VTT is applying for a licence for decommissioning, and the application
contains a description of nuclear waste
management.

At this time, VTT does not plan for
special processing of these materials
due to the small quantities of the materials. A preliminary analysis shows that
their final disposal in suitable packages
is safe. Final safety and security planning with justifications will be written in
the 2020s.
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Effects of accidents
The discussions on the effects of potential accidents in the
transport of spent nuclear fuel refer to a separate report that examines an accident during the road transport of spent nuclear fuel in
which, for example, five percent of the Cs-137 activity within the
transport cask was released from the cask to the environment. The
potential release is somewhat difficult to interpret. One of the main
goals of the EIA procedure is to produce information for the citizens on the project and its environmental effects. It can be assumed that the public is especially interested in the effects of
transport accidents, since accidents can occur anywhere along the
transport routes, in a fairly large area and near dwellings.

The extent of the emergency preparedness will be specified in the plans
made during the execution phase of
the transport. The transport arrangements are such that radioactive gases
cannot be released into the environment.

The Ministry is of the opinion that the report should have described
the worst possible transport accident scenario and its effects on
the environment and the population.
Exporting spent nuclear fuel to the United States
In its statement on the assessment programme, the Ministry of the
Environment emphasised that the assessment report must describe as comprehensively as possible how and in what conditions
the spent nuclear fuel will be processed and stored in intermediate
storage in the United States, and provide a general description on
the US national final disposal plans. The Ministry emphasised that
the information presented in the report must be sufficient to enable
a comparison between the alternative processing methods of
spent nuclear fuel. Moreover, the information in the report must be
sufficient to determine whether the conditions on safety laid out in
section 7 b, subsection 4 of the Nuclear Energy Decree are met.
However, the assessment report has very little information on the
intermediate storage of spent nuclear fuel in Idaho. For example,
there is no description of the environmental monitoring of the research centre, the requirements of local legislation, and the way
the institute meets its environmental obligations. Likewise, there is
no description of the status of the environment in Butte area, Idaho.
The report says VTT is currently preparing an agreement with the
US authorities on the return of spent nuclear fuel. Moreover, VTT
is preparing for the procurement of transport for spent nuclear fuel.
Therefore, it appears that a decision has already been made on
what to do with the spent nuclear fuel, even though the EIA procedure has not yet ended. The purpose of the EIA assessment is to
produce information on the environmental effects of the alternative
execution methods of the project to serve as a basis for decisionmaking and to increase the citizens’ opportunities to affect the project. Making decisions on the execution methods of the project
before the EIA procedure is completed undermines the purpose of
the procedure.
The Ministry of the Environment asks the Ministry of Employment
and the Economy to investigate whether the Nuclear Energy Act
allows the making of the aforementioned agreement before the
Government has issued a decision on the decommissioning of the
facility.
Although the Nuclear Energy Act (section 6 a, subsection 2, paragraph 2) allows the spent nuclear fuel of the research reactor to be

Several dozens of research reactors
have returned their spent nuclear fuel
to the United States under the nuclear
fuel return programme for foreign research reactors. Under the current return programme, the spent nuclear fuel
must be returned by 12 May 2019.
However, due to domestic reasons, the
United States Department of Energy
(DOE) is preparing for an extension of
the deadline for the FiR 1 reactor
among others, has initiated the EIA
procedure concerning the extension
and has started negotiations on the
transport and intermediate storage arrangements with VTT.
Instead of finally depositing the spent
and unspent nuclear fuel of FiR 1 as
waste in the bedrock, the unspent and
low burnup nuclear fuel can be used in
the United States in similar reactors.
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sent abroad, the Nuclear Energy Decree (section 7 b subsection 4)
emphasises that such an exceptional procedure must be justified
from the perspective of security, significant financial reasons or
other compelling reasons. Due to the incomplete information in the
report, the safety of the intermediate storage and final disposal of
the spent nuclear fuel cannot be reliably assessed. Furthermore,
the report does not discuss financial or other compelling reasons
why the spent nuclear fuel should be sent abroad.
Other
The Ministry of the Environment is of the opinion that the presented defects in the assessment must be corrected no later than in
the application for a change to the operating licence that will be
submitted to the Government.

The application and its background
materials describe the pertinent parts
of the matters that were unclear or incomplete in the EIA report.

The Ministry of the Environment also proposes that in addition to
the EIA report, the application for a change to the operating licence should be accompanied with a statement on the report issued by the point of contact.

Appendix 12 to the application: EIA
report
Appendix 12A to the application:
Statement by the competent authority
Appendix 12B to the application: This
summary

APPENDIX 13
Statement by the Ministry of Economic Affairs and Employment on 19 December
2014 on the assignment of the obligations of the FiR 1 operating licence to VTT
Technical Research Centre of Finland Ltd from 1 January 2015 (in Finnish).

APPENDIX 14
Government decision on the reduction of the maximum liability of the holder of a
low-risk nuclear facility, dated 18 December 2014 (in Finnish)
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