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A license for decommissioning of a nuclear 
facility may be granted if:
- - -
2) the methods available to the applicant 
for - - - nuclear waste management shall be 
adequate and appropriate - - -

Nuclear 
Energy Act 

Section 20 a

2 x 50% < 100%
When probablities are concerned



Options for nuclear waste management
FiR 1 Environmental Impact Assessment 2013–15

ALT0: Continued operation

ALT1: Immediate dismantling ALT2: Deferred dismantling
Im

m
e

d
ia

te
e

x
p

o
rt

Spent nuclear fuel Dismantling and operational waste

Interim storage

Loviisa

Interim storage

Loviisa

Interim storage

Olkiluoto

Interim storage

Olkiluoto
Interim storage

Otaniemi

A1: Return to 

USA

A2: Final

disposal Finland

B1: Final

disposal Olkiluoto
B3: Clearance

B2: Final

disposal Loviisa

Decommissioning later 

(according to ALT1 or ALT2)



Procurement of decom and WM services
Negotiation procedure
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Contract
23.3.2020

Selection of 

tenderers 

12.6.2019

Final tenders 

24.2.2020

Invitation to 

tender 30.4.2019

Draft and 

comments to 

final call for 

tenders

Q & A

Site walk-down

Call for tenders 

16.12.2019
Q & A

Site 

walk-

down

Preliminary 

tenders 

12.8.2019

Negotiations

(3 + 2 rounds)

Negotiate based on the 

preliminary tenders

• Specify the call for tenders

• Improve the tenders



Steps during review of licence application
Submission of application 20.6.2017 (Ministry / Government)

Submission of technical documentation

Several batches 2017-18

Public hearing + invited statements (7 months) 

VTT supplements the application (1.2.2019) + new hearing

STUK prepares safety assessment (published 2.4.2019)

Statement by Advisory Committee on Nuclear Safety

Statement by the Ministry of the Interior

Contract on decommissioning services (23.3.2020)

VTT supplements the application (23.4.2020)

VTT limits the application (spent fuel removed; 10.2.2021)

Government granted the decommissioning licence 17.6.2021

Total time about 4 years (insufficient information originally)
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The service contract for decommissioning fulfils
VTT’s needs for nuclear waste management - - -

VTT can now state that the methods available to 
VTT for decommissioning, including other nuclear
waste management, have improved significantly

and they are adequate and appropriate.

A license for decommissioning of a nuclear 
facility may be granted if:
- - -
2) the methods available to the applicant 
for - - - nuclear waste management shall be 
adequate and appropriate - - -

Nuclear 
Energy Act 

Section 20 a



Open requirements set by STUK Name of document

Design documents supporting the Final Decommissioning 

Plan and Final Safety Analysis Report
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Licensing – Summary

VTT fulfilled all prerequisites of the licence only after
signing the service contract on decommissioning.

Planning and preparation progressed much during licence
review time. Also spent fuel was removed from FiR 1.



VTT and Finland have learned lessons on 
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Cost estimation
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Progress of characterization work
Calculations and measurements

▪ Characterization provides data for  

▪ Dismantling

▪ Waste management

▪ Transportation

▪ Waste final disposal

▪ Aim is to ensure safety (minimize doses) and cost-efficiency

(optimize  amount of waste and packages)

 Loviisa WAC → converging plans from optioneering to practical level

 Optimizing packing, waste handling procedures and logistics

 Compatible measurement methods and bookkeeping

 Repository-specific final disposal safety case assessment



Detailed calculation on dismantling waste
Relatively small inventory and volume

Highest material-wise calculated activities

Steel (Fe-55, Ni-63, Co-60) 1,9 TBq
- Rotary specimen rack 1,7 TBq

Fluental 1,3 TBq
- H-3 >> 99%

Estimate on total inventory, excluding spent fuel:

Less than 5 TBq
= ca. 1 / 40 000 of Loviisa NPP inventory

Estimate on volume of dismantling waste:

100 m3

(as packed for interim storage)
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Sampling of active concrete
December 2018
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Sampling of active 
concrete
December 2018



Interim storage for dismantling waste
Demonstrates waste volume (earlier concept design)

Picture: Fortum Power and Heat Oy



VTT and Finland have learned lessons on 
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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
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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
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2005 vs 2018 plan



Final dismantling planning 
Example: cutting of the biological concrete shield

29.11.2022 VTT – beyond the obvious

Competitive tender for planning

Selected contractor: Babcock Noell (2016)

Fortum refined the plan in 2021

Selected dismantling technique for concrete

Removal of activated parts around neutron beam tubes

Use diamond wire cutting

The plan forms the basis for…

Technical part of the licensing documentation

Also supports costing calculations



Final dismantling planning in 2021
Example: cutting of the biological concrete shield
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Blocks to be
removed before
clearance: orange Picture: Fortum



Final dismantling planning in 2021
Example: cutting of the biological concrete shield

29.11.2022 VTT – beyond the obvious
Pictures: Fortum
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Management system re-organized to support
decommissioning

During operation:
• Reactor manager

In decommissioning:
• Decommissioning 

manager

Key persons on 
decommissioning site
• Shift supervisor
• Site manager
• Radiation safety

officer
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Site manager
(Contractor)

Dismantling and 
waste management 
staff

Shift supervisor
(VTT)

Operator

Decommissioning 
manager Radiation

protection
officer

Other safety
responsible persons in 
FiR 1 organization

Shift supervisor represents VTT

Site manager represents Contractor



VTT and Finland have learned lessons on 
several topics

29/11/2022 VTT – beyond the obvious

Licensing steps

Characterization

Waste planning

Decommissioning plan refinement

Organization

Cost estimation



Cost estimate evolution 1988–2022 
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Allocation for 
SNF interim
storage



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

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, follow-up

Main challenge: uncertainty over waste solutions at shutdown

→ Licensing: long preparation and review times

→ Planning: slow convergence of plans (lack of fixed boundary conditions)



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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