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FiR 1 Status Report

1. Changing license from operation to decommission
2. Preparation for removal of the spent fuel 
3. Lessons learned 
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FiR 1 Research Reactor 
TRIGA Mark II, 250 kW

since March 1962
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FiR 1 
Finnish TRIGA Research Reactor

Until 30.6.2015
International Role in Boron 
Neutron Capture Therapy 

(BNCT) and 
Regional Role in Isotope 

Production, Education and 
Training

Baltic Research Reactor 
Network
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FiR 1 Research Reactor (TRIGA Mark II, 250 kW)

 1962 – early 1990´s: 
 intensive neutron beam research, activation analysis

 1990´s to 2015
• 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 1999–2012
• Training and education
 Operating license valid until 2023

Permanent shutdown by VTT 30.6.2015
 New license to be applied for decommissioning

 Nuclear waste:
Spent fuel: 103 fuel elements
Dismantling waste: Mass 75 tons (mainly concrete)
Volume 40 m3

Activity 3.3 TBq
(BNCT moderator and steel > 1 TBq)
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2012 VTT’s decision to shut down FiR 1
2013–15 EIA for decommissioning
2015 End of operations
2016 Dismantling planning
2017 License application for 

decommissioning
Public hearing 31.3.2018
STUK’s safety assessment 31.3.2019

2021–24 Dismantling begins, subject to SNF solution

Status of decommissioning



7

VTT submitted application for decommissioning To Finnish
Government, 20 June 2017

Nuclear energy Act and Decree define the
structure

STUK review was due by 10/2018
- was delayed till 4/2019

Other statements (Ministries, municipalities, 
companies, NGOs,…) by 3/2018

http://tem.fi/en/vtt-technical-research-centre-
of-finland-ltd-s-licence-application-for-
decommissioning (FI, SE, EN)

http://tem.fi/en/vtt-technical-research-centre-of-finland-ltd-s-licence-application-for-decommissioning
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FiR 1 decommissioning: Road map

Amendment to 
operating license

SNF removal & 
transport Dismantling

LILW storage
Decontamination

Etc.

2017 2019 2020+? 2021+? 2022+?
Indicative time scale: ? ≈ 3 years for licensing of the LILW and SNF interim storage

Application
to State 
Council

Safety case

Completion of 
inventory
estimates

Dismantling
and 

packaging
plan

Agreements
SNF (US)

LILW interim storage (domestic)
Various services

Procurements

etc
.
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Decommissioning: critical milestones
(i) Operating license and (ii) Agreement on SNF removal
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https://tem.fi/en/vtt-technical-research-centre-of-finland-ltd-s-licence-application-for-decommissioning

https://tem.fi/en/vtt-technical-research-centre-of-finland-ltd-s-licence-application-for-decommissioning
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Opinions to VTT supplement application 1.2.2019
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Finnish regulation for decommissioning of nuclear
installations

 The Nuclear Energy Act and the 
STUK's regulations and YVL 
Guides (Guide YVL D.4) cover the 
decommissioning requirements of 
the IAEA standard as well as 
WENRA's decommissioning 
reference levels. 
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NAC-LWT cask system for transport of irradiated
TRIGA fuel to INTEC facility for storage

 Transfering the 
basket from the 
NAC-LWT into a fuel 
storage canister at 
INTEC

 NAC-LWT SNF 
baskets
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Preparation of the DOE/INTEC documents
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https://www.energy.gov/nepa/listings/eis-0218-documents-available-download

MAY 6, 2019
EIS-0218-SA-08: Supplement Analysis
NNSA proposes to extend the 
Foreign Research Reactor Spent Nuclear Fuel
Acceptance Program through May 12, 2029 
and implement the Policy on Exemptions

Foreign Research Reactor Spent Nuclear Fuel Acceptance Program
This Supplement Analysis (SA) evaluates extension of the 
Foreign Research Reactor (FRR) Spent Nuclear Fuel (SNF) 
Acceptance Program through May 12, 2029 and 
implemention of the Policy on Exemptions to the 
FRR SNF Acceptance Program. 

Based on the analysis in the SA, DOE/NNSA finds that the impacts of the
proposed action would be within the range of impacts analyzed in the 
FRR SNF EIS.

Extending the Acceptance Program end date consistent with the 
Policy on Exemptions would not constitute a substantial change in the 
proposed action evaluated in the FRR SNF EIS. DOE/NNSA determined 
that neither a supplement to the FRR SNF EIS nor a new EIS is required.

For more information, see
Foreign Research Reactor Spent Nuclear Fuel Acceptance Program.

supplement-analysis-eis-0218-sa-08-foreign-research-reactor-snf-2019-05.pdf

https://www.energy.gov/nepa/listings/eis-0218-documents-available-download
https://www.energy.gov/nepa/downloads/eis-0218-sa-08-supplement-analysis
https://www.energy.gov/nepa/eis-0218-proposed-nuclear-weapons-nonproliferation-policy-concerning-foreign-research-reactor-0
https://www.energy.gov/sites/prod/files/2019/05/f62/supplement-analysis-eis-0218-sa-08-foreign-research-reactor-snf-2019-05.pdf
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Contracts under preparation
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Finnish licensing for the FiR 1 SNF transfer to US

• Export license by STUK
EU Directive 2006/117/Euratom
NSG guidelines (INFCIRC 254 / Part1)

• Transport license & responsible manager
Transport Plan
Transport security plan

• Nuclear liability insurance
• Safeguards notification and reporting
• Approval of the VTT-DOE contract by the Euratom Supply 

Agency (ESA)
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Lessons learned about
decommissioning planning and reality
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Evolution of detail in planning

2007: Consultation on potential 
decommissioning strategies (Platom)
Various options to execute the project
Review of VTT’s decommissioning plan for FiR 1
Suggestions for developing the plan
Experiences from Frankfurt TRIGA decommissioning

2013: Preliminary dismantling plan 
(Platom)
Available dismantling and demolition techniques
Experiences and data from several decommissioned 
foreign research reactors
One of the background reports for the EIA. 

2016: Detailed dismantling planning (BNG)
All specific background information from FiR 1
Documentation suitable for the procurement of the 
dismantling works
Technical reports and work instructions (about 540 
p.)
VTT prepared the first version of the 
decommissioning plan and SAR for 
decommissioning (approval by STUK)

2017  Refine the detailed dismantling 
plan (Fortum)
Include all practical considerations:
• Site logistics
• Waste acceptance criteria
• Integrate dismantling, waste management, 

radiation protection and security operations



2221.5.2019VTT – beyond the obvious22

2005 vs 2018 plan
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Cost estimate evolution 1988–2018 

Added SNF interim storage 
(licensing, investments, time 
delay) at a Finnish NPP site
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Summary of lessons learned
First nuclear facility to be decommissioned in Finland

Impact on national regulation and practices
 Interpretations of specific requirements (safety goals and practice)
 MEAE and STUK used FiR 1 experiences in development of legislation
 NPPs will have license to receive nuclear waste from other facilities

Experience gained in the project organization
 Active owner in dismantling planning projects
 In-house experience in inventory modelling and measurements

Adapting the organization to decommissioning
 Retained all operating personnel + key recruitments
 Safety culture assessment 2018 – recommendations being implemented

Main challenge: uncertainty over waste solutions at shutdown
 Licensing: long preparation and review times
 Planning: slow convergence of plans (lack of fixed boundary conditions)
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See also
VTT’s info pages on the decommissioning project
http://www.vttresearch.com/services/low-carbon-energy/nuclear-
energy/decommissioning-of-finlands-first-nuclear-reactor

Decommissioning license application (Website of the Ministry)
http://tem.fi/en/vtt-technical-research-centre-of-finland-ltd-s-licence-application-
for-decommissioning

http://www.vttresearch.com/services/low-carbon-energy/nuclear-energy/decommissioning-of-finlands-first-nuclear-reactor
http://tem.fi/en/vtt-technical-research-centre-of-finland-ltd-s-licence-application-for-decommissioning
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Drilling samples from the biological shield
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FiR 1 in Otaniemi, Espoo, Finland  January 20th 2010

THANK YOU
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