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Ministry of Economic Affairs and Employment
kirjaamo.tem@gov.fi

Request for statement VN/34352/2021, 31 January 2022

Statement of the Radiation and Nuclear Safety Authority on Posiva Oy's
application for an operating licence for a final disposal facility for spent
nuclear fuel

The Ministry of Economic Affairs and Employment (MEE) has requested
a statement from the Radiation and Nuclear Safety Authority (STUK)
pursuant to section 23 of the Nuclear Energy Act (990/1987) on the
application concerning an encapsulation plant and final disposal facility
for spent nuclear fuel submitted by Posiva Oy (Posiva) to the
Government on 30 December 2021. Posiva has submitted an
application to the Government for a licence referred to in section 20 of
the Nuclear Energy Act on the operation of a nuclear facility.

In its application, Posiva is applying for a licence to operate a nuclear
facility in accordance with section 20 of the Nuclear Energy Act as
follows:

¢ The licence holder shall be allowed to possess, process, store and
dispose of spent nuclear fuel generated by the operation of
Teollisuuden Voima Oyj’s (TVO) Olkiluoto and Fortum’s Loviisa
nuclear power plants, up to a maximum of 6,500 tU.

* The licence holder shall be allowed to possess, produce, process,
store and dispose of low and intermediate level nuclear waste
generated during the operation and decommissioning of the
encapsulation plant and final disposal facility and, if necessary, the
operation of nuclear facilities owned by Posiva’s shareholders, so
that the total amount of nuclear waste does not exceed 3,000 m?® at
any time.

* The licence holder shall be allowed to possess, produce, process,
store and dispose of radioactive waste.

* The licence holder shall be allowed to possess, produce, process,
use, store and dispose of other nuclear materials required in the
operation of the encapsulation plant and final disposal facility as
follows:
nuclear material balance area or other nuclear materials already at
the plant site, provided that an import licence in accordance with the
Nuclear Energy Act has been granted for materials requiring an
import licence.

Posiva has submitted an operating licence application and the
information laid down in section 33 of the Nuclear Energy Decree
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(161/1988) to the Ministry of Economic Affairs and Employment. For the
purpose of STUK’s safety assessment, Posiva has submitted the
documents referred to in section 36 of the Nuclear Energy Decree to
STUK.

STUK has prepared this statement on the basis of the safety
assessment in Appendix 1, the review of documents submitted by
Posiva, and other oversight of Posiva’s encapsulation plant and final
disposal facility. Appendix 2 contains a report pursuant to section 36,
subsection 4 of the Nuclear Energy Decree on the documents referred
to in section 1. In accordance with section 37 of the Nuclear Energy
Decree, the statement of the Advisory Committee on Nuclear Safety
referred to in section 56 of the Nuclear Energy Act is attached as
Appendix 3.

Conditions for granting an operating licence

The requirements for granting an operating licence are laid down in
section 20 of the Nuclear Energy Act, and compliance with the safety
requirements within STUK’s remit is assessed below.

1. the nuclear facility and its operation meet the safety requirements
laid down in this Act, and appropriate account has been taken of the
safety of workers and the population, and environmental protection
(990/1987, section 20, paragraph 1)

STUK has assessed the aforementioned matters within its remit insofar
as they are related to nuclear and radiation safety and the radiation
effects of radioactive substances at the encapsulation plant and final
disposal facility and in their surroundings.

Posiva’s encapsulation plant and final disposal facility have been
designed and built in a manner that ensures that the requirements
concerning the operational nuclear and radiation safety of the facilities
are met. The commissioning of the facilities, including system-level and
plant-level testing, and procedure tests are still partly underway,
meaning that it has not yet been possible to fully assess the
functionality of the implementation in practice. STUK carries out
oversight to ensure the safe operation of the plants before their
operation begins.

The encapsulation plant and the final disposal facility comply with the
defence-in-depth safety principle appropriately. The systems
implementing safety functions have been designed in accordance with
the principle of redundancy, diversity and separation as part of the
defence-in-depth safety principle. In addition, various internal and
external threats, such as fires, floods, various natural phenomena,
extreme weather conditions and illegal activities have been taken into
account during design.
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Posiva has prepared for operational occurrences and accidents at the
encapsulation plant and final disposal facility in accordance with safety
requirements. Posiva has presented analyses of the operational phase
on emissions resulting from normal operation, operational occurrences,
and potential accidents, and the radiation doses caused by them to the
population, and has demonstrated that these remain below the dose
limits laid down in the Nuclear Energy Decree. Based on the
assessment of accident situations, it can be stated that the impacts of
accidents on the environment will remain minor and there is no need for
protective measures or long-term restrictions on the use of land or water
areas outside the plant area. The emergency arrangements required
during the operation of the encapsulation plant and final disposal facility
have been dimensioned on the basis of the estimated radiation
exposures.

In the detailed plans related to the nuclear plant systems and facilities,
Posiva has taken into account the encapsulation and final disposal of
spent nuclear fuel from the Olkiluoto power plant units 1 and 2 owned
by Teollisuuden Voima Oyj (TVO). Posiva has proposed that it will apply
for a new operating licence later for the final disposal of the spent
nuclear fuel from the Olkiluoto 3 unit. The encapsulation and final
disposal of spent nuclear fuel from units 1 and 2 at the Loviisa power
plant owned by Fortum Power and Heat Oy (Fortum) will require
changes to several of the facilities’ systems and changes to the
documents referred to in section 36 of the Nuclear Energy Decree and
possibly their background materials. STUK will assess the compliance
and safety of these changes when the matter becomes topical.
Changes may not be introduced or the re-commissioning of a
particularly significant plant modification may not be started before
STUK has ascertained that the factors affecting safety and safety
regulations have been taken into account for each stage (section 110 of
the Nuclear Energy Decree).

Under section 7h, subsection 3 of the Nuclear Energy Act, the disposal
of nuclear waste in a manner intended as permanent shall be planned
in a way that gives priority to safety and so that ensuring long-term
safety does not require monitoring of the disposal site after the closure
of the facility. In their application, Posiva has demonstrated the safety of
the final disposal facility after its closure, with an analysis of the
expected and deviating future developments of the final disposal system
and its environment as well as possible disruptions. Based on its
scenario analysis, Posiva has selected the most significant sequences
of events leading to the release of radionuclides and analysed the
resulting radiation doses to people and the rest of the environment and
the releases of radioactive substances to the environment over a period
of up to one million years. According to the computational analyses
presented by Posiva, the final disposal system meets the dose and
emission limits for post closure safety laid down in the Nuclear Energy
Decree in the scenarios reviewed. Inadvertent intrusion into the
repository has been assessed as a separate rare event. Based on
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safety analyses, final disposal will not cause future generations
exposure to radiation that would pose a risk to people and the
environment.

The safety case for the post-closure safety of Posiva’s final disposal
facility is based on the design freeze of the final disposal system for
spent nuclear fuel in 2018. The design solutions of the final disposal
system have continued to evolve since then with changes to all release
barriers, and the current design solutions no longer fully correspond to
the solution that was the basis for the analyses in the safety case.
Posiva has assessed the impacts of the design changes on the safety
case in separate memoranda and has assessed the impacts of
individual changes and the overall impacts of the changes. According to
Posiva’s assessment, the conclusions of the safety case are still valid.
Based on computational analyses, individual changes will not have an
impact on the post-closure safety of the final disposal facility. STUK
considers that the analyses presented by Posiva are sufficient.

STUK has identified development needs in the post-closure safety
assessment that can improve the reliability of the safety case. The
development needs are related in particular to providing clarifying
definitions of safety functions and performance targets, the research
and assessment of uncertainties related to the performance of bentonite
materials, the development of scenario analysis, and the better
illustration of thefeatures and processes affecting the final disposal
system and requirements management. In addition, dose assessment
models must be developed, and the traceability and verifiability of the
models and source data used in the safety case must be improved.
STUK will assess the development of Posiva’s safety case during
operation and in connection with the next update of the safety case.

STUK’s conclusion

With regard to operational safety, STUK finds that Posiva’s
encapsulation plant and final disposal facility and their operation meet
the safety requirements laid down in the Nuclear Energy Act. The safety
of workers, the public and the the environment have been given duly
taken into account in so far as they are related to the radiation effects of
radioactive substances at the encapsulation plant and final disposal
facility and in their surrounding area. The commissioning of the plant
and procedure tests are still partly underway. STUK will oversee the
progress of these and, before the start of operation, STUK will check
that the system-level and plant-level commissioning tests and
procedure tests have been carried out appropriately so that the plant
can be operated safely.

With regard to the post-closure safety of the final disposal facility, STUK
concludes that final disposal is safe for people and the environment as
required by the Nuclear Energy Act. However, the post-closure safety
case must be updated in its entirety to correspond to the final disposal
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system to be commissioned in accordance with the licence condition
proposed by STUK. The purpose of the update is to ensure that Posiva
will then have a safety case that corresponds to the final implementation
and form a baseline against which the impacts of any non-
conformances and design changes made during operation can be
assessed.

2. the methods available to the applicant for arranging nuclear waste
management, including disposal of nuclear waste and
decommissioning of the facility, are sufficient and appropriate;
(990/1987, section 20, subsection 1, paragraph 2)

Posiva has sufficient and appropriate arrangements at its disposal for
organising nuclear waste management. As for the low and intermediate
level waste generated during the operation of the encapsulation plant,
Posiva has arranged waste management so that the waste is pre-sorted
and packaged at Posiva, after which TVO is responsible for their
processing, storage and final disposal in accordance with the
arrangements approved in its licences. The responsibility for the
management of this waste has been transferred to TVO in a decision
adopted by the Ministry of Economic Affairs and Employment.

In 2015, Posiva was granted a construction licence for the construction
of a disposal repository for low and intermediate level waste in
connection with the encapsulation plant and final disposal facility for
spent nuclear fuel. In accordance with the conditions for the licence
entered in the construction licence, a maximum of 1,500 m? of low and
intermediate level waste may be disposed of in the final disposal
repository. In its statement on the construction licence application,
STUK required that Posiva present detailed plans of the final disposal
repository for low and intermediate level waste and a more detailed
assessment of the combined effects of different types of nuclear waste
to be placed in the final disposal facility before the start of construction.
Posiva has not submitted detailed plans to STUK on the construction of
a final disposal repository for low and intermediate level waste, nor has
it started the construction of the repository.

Posiva’s safety case covers the disposal of the estimated 1,500 m? of
waste resulting from Posiva’s own operations in the disposal repository
for low and intermediate level waste. However, in its operating licence
application, Posiva is applying for a licence for a waste volume of 3,000
m3, some of which could originate from sources other than Posiva's
nuclear facility. These wastes have not been taken into account in the
safety case. STUK notes that the design of the disposal repository for
low and intermediate level waste is still at a general level, and before
the possible construction and operation of the repository, the related
plans and a detailed updated safety case must be assessed.
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Posiva has prepared a decommissioning plan for the encapsulation
plant, which has been approved by STUK. However, STUK is not in
favour of Posiva’s proposal to update the decommissioning plan in
connection with a periodic safety review every 15 years. In STUK’s
view, the decommissioning plan must be updated every six years during
the operation of the encapsulation plant in accordance with the Nuclear
Energy Act so that the impacts of any changes made to the facility, the
operating history and the results of the surveys of radioactivity and
contamination levels on the decommissioning plans are assessed
sufficiently often.

The decommissioning plan also contains initial data on preparing for
decommissioning costs. The plan should be reviewed at least every six
years to check the cost estimates for nuclear waste management.

STUK’s conclusion

STUK finds that the provisions available to Posiva for organising
nuclear waste management, including the final disposal of nuclear
waste and the decommissioning of a nuclear facility, are sufficient and
appropriate for safe operation and final disposal. Posiva must submit
detailed plans and safety justifications to STUK before starting the
construction of the disposal repository for low and intermediate level
waste.

STUK is not in favour of Posiva’'s proposal to update the
decommissioning plan in connection with a periodic safety review every
15 years. The plan must be updated every six years in accordance with
the Nuclear Energy Act.

3. the applicant has sufficient expertise available and, in particular, the
competence of the operating staff and the operating organisation of
the nuclear facility are appropriate; (990/1987, section 20,
subsection 1, paragraph 3)

Posiva has defined the operating organisation for the encapsulation
plant and final disposal facility and appointed a responsible director and
a deputy for the director. Posiva

has ensured the necessary expertise primarily through its own
personnel and expert and support resources provided by TVO. Posiva
has systematically developed its management system, management
and safety culture, competence assurance, and personnel resourcing.
According to STUK’s assessment, Posiva will have the necessary
expertise and sufficient procedures for the safe operation of the plant
when its operation begins.

However, STUK has identified development needs in the transition to
the operational phase, especially in the following areas: finalisation of
procedures during operation, ensuring the adequacy of human
resources and competence, change management, guidance of
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suppliers, and development of the safety culture. In addition, Posiva
must develop systematic compliance with plans and instructions and the
related oversight and assurance of operations. STUK will assess the
effectiveness of these procedures and the adequacy of human
resources and personnel competence before the start of operations and
will oversee them during operation.

Under section 7 i of the Nuclear Energy Act, only a person approved by
STUK specifically for the task may act as the operator of a nuclear
facility in the facility’s control room. At Posiva’s encapsulation plant and
final disposal facility, operator duties are performed by operators. The
training and induction of operators is still under way, and Posiva will
apply for STUK to approve them before the start of the encapsulation
plant’s and final disposal facility’s operation, to the extent that this is
necessary under the legislation in force at the time.

Posiva has trained and inducted the operating personnel and prepared
procedures and guidelines related to the operation of the nuclear facility
as part of the facility’s commissioning. These measures are still partly in
progress. Final verification of the competence of the operating
personnel and the operating capability of the operating organisation will
require the completion of Posiva’s nuclear facility testing, the trial run of
the final disposal facility, validation of procedures and instructions, and
operator training.

STUK oversees the development of the operating organisation’s
capabilities, human resources, and competence as part of continuous
oversight. Before the start of operations, STUK will verify that the
operating instructions and procedures for the management of human
factors meet the requirements.

STUK’s conclusion

STUK finds that Posiva has the necessary expertise at its disposal and
that the operating organisation for Posiva’s nuclear facility has been
appropriately defined. However, some of the preparations related to the
start of operations are still incomplete, and STUK has identified
development needs in the functioning of Posiva’s organisation. For this
reason, before the start of operations, STUK will verify that Posiva has
taken the necessary measures and that the expertise available to the
applicant, the qualifications of the operating personnel and the
operating organisation fully meet the requirements of the Nuclear
Energy Act.

4. the applicant is otherwise considered to have the financial and other
prerequisites to engage in operations safely and in accordance with
Finland’s international contractual obligations; (990/1987, section
20, subsection 1, paragraph 4)

Posiva’s owners, Teollisuuden Voima Oyj (TVO) and Fortum Power and
Heat Oy (Fortum) are responsible for ensuring sufficient financial
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conditions for the safe implementation and operation of the Posiva
project. In accordance with the agreement between the owners, Posiva
will charge its owners for the costs of the final disposal project for spent
nuclear fuel. TVO and Fortum will remain responsibles of the waste
management as defined in the Nuclear Energy Act and will thus be
responsible for the costs of nuclear waste management.

In accordance with the Nuclear Energy Act, TVO and Fortum have
made advance financial provisions for nuclear waste management by
paying the confirmed fund holdings to the National Nuclear Waste
Management Fund. Posiva has had a waste management obligation
from the beginning of 2026. For this reason, it will be responsible for
such matters as the dismantling of the encapsulation plant and the
closure of the final disposal facility. The necessary funds have been
collected into the fund for the processing and final disposal of currently
existing nuclear waste. In this respect, the financial capacity can be
considered sufficient.

With regard to international contractual obligations, STUK has assessed
in particular the organisation of nuclear material safeguards related to
the prevention of the proliferation of nuclear weapons, including the
consideration of obligations related to oversight by the International
Atomic Energy Agency (IAEA) and Euratom’s oversight of nuclear
safeguards. Posiva has submitted a report on the arrangement of
oversight necessary for the prevention of the proliferation of nuclear
weapons, and STUK has assessed the arrangements as acceptable.

STUK’s conclusion

STUK estimates that, in the areas falling within STUK’s remit, Posiva
has the financial and other prerequisites necessary to engage in
operations safely and in accordance with Finland’s international
contractual obligations.

The final paragraph of section 20, subsection 1 of the Nuclear Energy
Act requires that the planned nuclear facility and the operation thereof
otherwise fulfils the principles laid down in sections 5, 6, 6a, 7, 7e and
7h. STUK has assessed the fulfilment of these principles in its safety
assessment and through its oversight of Posiva, insofar as the
principles are relevant to safety. Based on STUK’s assessment,
Posiva’s encapsulation plant and final disposal facility, and their
planned operation, fulfil these principles.

Conditions for start of operations

The conditions for the start of operation are laid down in section 20,
subsection 2 of the Nuclear Energy Act as follows:

Operation of the nuclear facility shall not be started on the basis of the
licence granted for it until:
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1. the Radiation and Nuclear Safety Authority has ascertained that the
nuclear facility meets the safety requirements set, that the security
and emergency arrangements are sufficient, that the control
necessary to prevent the proliferation of nuclear weapons has been
arranged appropriately, and that the nuclear facility operator has
arranged, in the manner provided, indemnification regarding liability
in the event of nuclear damage;

STUK will carry out an inspection to assess the fulfiiment of safety
requirements in accordance with section 20, subsection 2 of the Nuclear
Energy Act, after the granting of the operating licence for the nuclear
facility before the spent nuclear fuel is transferred to the encapsulation
plant and the lid of the fuel transfer cask is opened. This inspection is a
prerequisite for the start-up of the nuclear facility. During the inspection,
STUK ascertains that the nuclear facility complies with the safety
requirements laid down in legislation and recorded in official instructions
and STUK’s decisions, that the facility’s security and emergency
arrangements are sufficient, that the oversight necessary to prevent the
proliferation of nuclear weapons has been arranged appropriately, and
that the nuclear facility operator has arranged, in the manner provided,
indemnification regarding liability in the event of nuclear damage. The
inspection will include an examination of the following:

» The documents necessary for the operation of the facilities, in
particular the operational limits and conditions and the final safety
analysis report, are up to date.

» The guidelines for the use of the facilities are ready, were found to
be effective during commissioning and are sufficient for safe use.

» The organisation operating the nuclear facility is appropriate, the
personnel participating in the operation are trained for their tasks
and the personnel resources are sufficient.

+ Posiva has taken the necessary measures to improve systematic
compliance with plans and instructions.

e The operating guidelines and procedures for the management of
human factors have been brought up to the required level.

* The encapsulation plant has a sufficient number of persons
approved as operators to the extent that the approval is necessary
on the basis of the legislation in force at the time of the start of
operation.

» System-level and plant-level commissioning tests, procedure tests
and the test run of the final disposal facility as well as the results of
the tests are acceptable to the extent that testing has been possible
before the spent nuclear fuel is brought to the encapsulation plant.

+ The security arrangements are ready and in use as required by
operation.

e The improvement needs identified during Posiva’s emergency
preparedness exercises have been taken into account in the
emergency preparedness arrangements.

* Oversight necessary for preventing the proliferation of nuclear
weapons has been organised appropriately and is in use.
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» The nuclear facility operator’s indemnification regarding liability in
the event of a nuclear damage has been arranged as laid down in
the law.

STUK also inspects other matters necessary for safe operation of the
facilities that are specified in valid legislation or that STUK has required
in its decisions to be carried out before operation begins.

Fixed term of the operating licence

Under section 24 of the Nuclear Energy Act, an operating licence is
granted for a fixed term. When considering the length of the term,
particular attention shall be given to the estimated duration of the
operations and ensuring safety.

The planned operating life of Posiva’s nuclear facilities is around

100 years. In its operating licence application, Posiva has applied for a
licence for the operation of its encapsulation plant and final disposal
facility until the end of 2070. During this period, Posiva estimates that
approximately 4,000 tU will be disposed of, which accounts for the final
disposal of all spent nuclear fuel from the Olkiluoto 1 and 2 and Loviisa
1 and 2 units. Posiva has proposed that it will apply for a new operating
licence later for the final disposal of the spent nuclear fuel from the
Olkiluoto 3 unit.

According to STUK’s assessment, the activities referred to in the
application are safe and meet the requirements laid down in legislation.
Based on the design and implementation of Posiva’s encapsulation
plant and final disposal facility, it can be stated with great certainty that
the requirements concerning nuclear and radiation safety during the
operation of the nuclear facility will be met. Even so, system-level and
plant-level commissioning tests, and procedure tests are still partly
underway, meaning that it has not yet been possible to fully assess the
functionality of the implementation in practice. Posiva has the necessary
prerequisites to complete the unfinished matters before the start of
encapsulation and final disposal of spent nuclear fuel. STUK will carry
out oversight to ensure the safe operation of the facilities before their
operation begins.

STUK considers that, from the perspective of safety, an operating
licence can be granted in accordance with the application until the end
of 2070. STUK will also supervise Posiva’s operations under the
Nuclear Energy Act during operation and, if necessary, as part of
normal oversight activities may require corrective and safety-enhancing
measures to be carried out if the situation so requires.

The application includes a request for a licence for the possession,
production, processing, storage, and final disposal of radioactive waste.
In STUK’s view, Posiva has the prerequisites for organising such
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activities appropriately, but notes that this activity is the use of radiation
referred to in the Radiation Act, and such activities also require a safety
licence under the Radiation Act.

If an operating licence is granted until the end of 2070 in accordance
with the application, a periodic safety review pursuant to the Nuclear
Energy Act must be performed several times during the licence period
for Posiva’s nuclear facilities. In STUK’s view, there are valid reasons
for the performance of the first periodic safety review earlier than the
minimum assessment period of 15 years required by law, because this
is a globally unique plant for which no operating experience is available
from elsewhere, and in the early stages of operation, operating
experience is accumulated on the functionality of plants, systems, the
operating organisation, instructions, methods and the final disposal
system, which is relevant to the assessment of safety. An earlier review
will allow the evaluation of the user experiences, any deviations, design
changes and development needs of the safety case as a whole at a
sufficiently early stage. This will help in verifying that the operation of
the encapsulation plant and final disposal facility continue in accordance
with the safety requirements and that any safety improvement
measures can be taken in a timely manner.

During the processing of the operating licence application, Posiva has
continued the technical design of all release barriers related to the final
disposal system for spent nuclear fuel and made changes based on
this. Posiva has assessed the impacts of these and demonstrated that
the final disposal is safe despite individual design changes. STUK finds
that final disposal is safe for people and the environment as referred to
in the Nuclear Energy Act. However, the post-closure safety case must
be updated in its entirety to correspond to the final disposal system to
be commissioned in accordance with the licence condition proposed by
STUK.

The application for an operating licence is missing detailed plans for the
final disposal facility for low and intermediate level waste and the safety
case for long-term safety based on these. Posiva has assessed the
safety of the final disposal of low and intermediate level waste for 1,500
m?® of waste generated by its own operations, not for the 3,000 m? of
waste it specified in its application for an operating licence.

STUK is not in favour of the 15-year update interval proposed by Posiva
for its decommissioning plan. In STUK’s view, a decommissioning plan
must be updated every six years during the operation of the
encapsulation plant in accordance with the Nuclear Energy Act, so that
the plan remains up to date on the basis of information accumulated
and changes made during the operation of the facility. The timeliness of
the plan is also important in preparing for decommissioning costs.
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Conditions for granting a licence

STUK proposes that the periodic safety review be carried out within 10
years of the granting of the operating licence be added as a condition
for Posiva’s operating licence. However, the condition would not be
necessary in a situation where the new Nuclear Energy Act had been
adopted at the time of granting the licence and its sections 146 and 479
were to remain as proposed in the government proposal (HE 24/2026

vp).

STUK proposes that the following condition be added for Posiva’s
operating licence: Posiva must update the post-closure safety case
within 10 years of the granting of the operating licence and submit it to
STUK in accordance with the legislation in force at the time.

STUK proposes that the following be added as a condition for Posiva’s
operating licence: Posiva shall submit to STUK detailed plans for the
final disposal repository for low and intermediate level waste and a
safety case for long-term safety based on the final planning
documentation before initiating the construction of the final disposal
repository in question, in accordance with the legislation currently in

force.
Director General Petteri Tiippana
Director Jaakko Leino
Appendices 1. Radiation and Nuclear Safety Authority’s safety assessment

related to Posiva’s operating licence application, 3 August 2026
2. Assessment of documents that are drafted pursuant to section 36
of the Nuclear Energy Decree, 3 August 2026.
3. Statement of the Advisory Committee on Nuclear Safety, 25 June

2026
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