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FiR 1 – a part of the national nuclear energy program

TRIGA order was signed by Frederic de Hoffman (General Atomics)
and Minister Pauli Lehtosalo
May 30, 1960.

August 31, 1962
FiR 1 was inaugurated by President of the Republic Urho Kekkonen and
Director of General Atomics Dr. Frederic de Hoffman in the presence of high
level state and industry representatives.
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FiR 1 Research Reactor (TRIGA Mark II, 250 kW)
§ Early operation: intensive neutron beam
research, activation analysis
In-core irradiations for isotope production (82Br, 24Na,
140La etc.), activation analysis and irradiation testing
Facility for Neutron Capture Therapy constructed
§ BNCT treatments (> 200 patients) in 1997–2012
§ Special materials to be managed in
decommissioning

§ Operating license valid until 2023
Final shutdown 30.6.2015
à License to be amended for decommissioning

§ Inventory estimates (excluding fuel):
Mass 75 tons (mainly concrete)
Volume 40 m3
Activity 3.3 TBq (BNCT moderator and steel > 1 TBq)
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The 60´s - first generation of nuclear
scientists and engineers
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Utilisation of FiR 1: Universities - VTT - Universities
1970’s and 1980’s
VTT
§ Neutron Activation Analysis
§ Neutron beam physics

1990’s till 2010’s
universities
§ BNCT
§ Education
§ Medical and other
physics
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FiR 1 decommissioning
§ VTT Technical Research Centre of Finland decided in July 2012 to
decommission the FiR 1 TRIGA research reactor as soon as it is
technically and legally justified
§ Environmental Impact Assessment (EIA) and new operating license
(or change of the current license) for the decommissioning phase
are legal prerequisites for actual dismantling operations
§ EIA conducted in 2013 – Feb 2015
§ License application in preparation

§ As a technical prerequisite, spent nuclear fuel (SNF) has to be also
first removed from the site before starting the large-scale
dismantling of systems, structures and components of the reactor
§ Options for SNF: return to U.S. or domestic solution (Posiva)

§ Extended shutdown since 30th of June 2015
14/11/2016
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Return of FiR 1 SNF to U.S.
§ In the Finnish Nuclear Energy Act, return of the research reactor fuel to U.S. is allowed
as an exception
§ FiR 1 TRIGA fuel is U.S. origin and belongs to U.S. DOE Foreign Research Reactor
SNF Acceptance Program (FRR SNF AP)
§ Aim of the Acceptance Program is the non-proliferation, i.e. to collect the 235U enriched U.S.
origin fuel distributed world wide for peaceful use (“Atoms for Peace”) back to U.S.
§ IAEA supports technically SNF return programs

§ Based on Acceptance Program, use of the fuel must end at latest on 12th of May 2016
(requirement fulfilled by VTT: shutdown in June 2015) and the fuel must be returned to
U.S. at latest on 12th May 2019
§ TRIGA fuel will end up to interim storage at Idaho National Laboratory (INL)
§ Currently, INL is not accepting fuel transportations because DOE has not fulfilled all
requirements of the Settlement Agreement of the Idaho State!

§ There is a lot of experience from other TRIGA reactors related to the SNF U.S. return
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FiR 1 decommissioning: Road map
Safety case
Completion of
inventory estimates

Dismantling and
packaging plan

etc.

Agreements
SNF (US)
LILW interim storage (domestic)
Various services

Application

Procurements

to State Council

Amendment to
operating
license

2017
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SNF removal &
transport

2018

2019

Dismantling

2020

Indicative time scale

LILW storage
Decontamination
Etc.

2021
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Working groups in FiR 1 decommissioning
Decommissioning
SNF

Transport Property

Characterization Dismantling

Interim storage of
dismantling waste

Contracts DOE, NAC
If necessary, SNF
interim storage
Posiva

Dismantling
waste and SNF

Sampling
Analyses
Modelling
Planning of characterization
during dismantling

Dismantling planning
Procurement
specifications for
dismantling work,
procurement and
supervision

Site selection
Contracts
Consultants

Iiro Auterinen

Vesa Suolanen Iiro Auterinen

Antti Räty

Petri Kotiluoto

Markus Airila

Preparations in
reactor hall
Preparations
outdoors

Support functions
Rad protection

Communication Training

Also air conditioning and
radiation monitoring

Stakeholders
Internal
External
Crisis preparedness

Seminars

Tommi Kekki

Tiina Saario-Kuikko

Markus Airila

Quality

Documentation
Incl. digitization

Virpi Kupiainen

Perttu Kivelä

Administration
License application

Waste plan

General admin

Documents for license amendment
application
Archiving of EIA materials

Annual updates

Project management
Budgeting
Etc.
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Ongoing work and
status
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Activity inventory calculations of structures and
components of FiR 1 reactor (MCNP-ORIGEN)
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Ongoing characterization work

Full combustion tritium
analysis (Romania)
Waste barrel measurement setup
using ISOCS
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Measuring a concrete sample

Detailed dismantling planning
§ After writing the specifications VTT launched a call for tender for
detailed dismantling planning to be outsourced
§ National tender process with 2 phases
§ Contract notice published Nov 18, 2015
§ After evaluation of the candidates, 5 tenderers selected for the second
round
§ Invitation to tender published in Jan 2016, 3 tenders received

§ After evaluation BNG was selected for the work

§ contracted to provide the detailed planning of dismantling of
the FiR 1 reactor and handling and interim storage of the
dismantling waste
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General concept of deliverables by BNG
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Cutting of the biological concrete shield
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Structural analysis at VTT
§ Structural analysis ongoing at VTT
§ Preliminary Abaqus results show no problem:
§ Max static stress ~1 MPa (the design compressive
strength of the FiR 1 concrete is ~21 MPa)
§ Full report expected within one month
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Example of lifting operation of TRIGA rotary
specimen rack
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Next steps in decommissioning
§ Finishing the detailed dismantling planning
§ Preparing the license documentation and application to Finnish
government related to the decommissioning phase
§ Preparing agreements with different stakeholders
§ SNF transportation licensing etc.
§ SNF transportation
§ Actual dismantling of reactor structures
§ Waste characterisation, packaging and transportation to interim
storage
§ Site clearance
§ Final disposal of dismantling waste in a licensed facility of some
of the Finnish nuclear power companies (in ~2030 earliest)
14/11/2016
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CONCLUSIONS
§ First nuclear facility to be decommissioned in Finland!
§ The activity and amount of FiR 1 decommissioning waste is
relatively small
§ Decommissioning can be carried out safely without
environmental impacts
§ Other research reactors (including TRIGAs) have been
decommissioned elsewhere -> this experience is utilised
§ Our preferred option is to return FiR 1 SNF to U.S.
§ At the moment however, INL is not accepting any fuel transports
§ Domestic option is also available

§ Long interim storage is needed for decommissioning waste
before final disposal
§ Next major step by VTT will be the license application for the
decommissioning phase
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