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Institute for Energy Technology (IFE)

Annual turnover:

> 100 Mill €

No. of employees:

650

Annual scientific 
publications with 
referee:

120

Advanced 
Laboratories:

24

National Centers for 
Environment-
friendly Energy 
Research 2

International 
projects:
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Nationalities: 

Researchers:

PhDs: 

37
218
105

1948: IFA

1980: IFE

14000
Visitors a year
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Cybersecurity centre Multi-phase loop Solar lab

Isotope lab

VR / AR

RadiopharmacyHAMMLAB

Interface design Control room design

Institute for Energy Technology 

Digital Systems

Research for a  better  future
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Impact of
digitalization on

organizations and 
people

Cybersecurity and
risk managent

Forecasting and 
prediction

Automation/
autonomous systems

Modelling/ 
Simulation

Visualisation of 
complex data

Processing and 
distribution of large 

amounts of data

Decision supportData analyse/ 
Data science

Generating data/ 
data collection

IFEs Digital Capabilities
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OECD Halden Rector Project HRP

One of the World’s longest collaboration program within the nuclear

>100 organization
19 countries

utilities, suppliers, authorities
and R&D centers: 

CEA, CIEMAT, CNPRI, CRIEPI, 
FRAMATOM, DTU, EDF, E.ON, ENSI, 
EPRI, EU JRC, FANR, GE/GNF, GRS, 

IRSN, JAEA, KAERI, Kazatomprom, 
MEE, Mitsubishi, MTA EK, NNL, 

NRA, NRG, PSI, SCK/CEN, SNERDI, 
SSM, TVEL, UJV, US DOE, US NRC, 

VUJE, Westinghouse …
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Training for normal work 
and emergencies in nuclear 

decommissioning

Safety management for 
nuclear decommissioning



Business case – digitalization for nuclear decom

1. Special situations

1. Accident sites e.g. Fukushima, Chernobyl, …

2. Unique work e.g. degrading nucl. Sties, graphite reactors

2. Holistic approach (integration)

1. Application across domains (disciplines)

2. Use across the whole stakeholder team

3. Start early, use through the whole process

3. Don’t underestimate the impact on motivation

4. Leverage capabilities across projects/domains

1. Big organisations, national strategy 

2. Other domains
6
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Holistic digital support - theory

job protocols,

strategic plans

activity, 

contamination … 

CAD tool

Job planning 
system

Semantic 
system

Project 
planning 
system 

Costing tool

BIM tool

Modelling Training tool

C
A

D
 

m
o

d
e
l

cost of jobs

volumes/weights

activities/contam.

time 

people

equipment

waste

hazards 

protection risks

plant information

scenarios

Project

cost, time, 

resource 

needs,

skill need, 

waste

….

Project specific training material,

Safety reports (SAR),

Semantically structured 

documentation, …

project/job specific 

training simulations

Safety argumentation

Structured argumentationsemantic info



Integration – traceability of reasons

Safety base

Strategy

Historic 

Inventory

Analyses

TRACEABILITY!!

of decisions/claims

8
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Holistic planning – agile decom

Costs

Strategy

Job plans

Documentation

Inventory 
assumptions

Skill needs

Decom 
budget

National/international 
infrastructure

Workforce 

Jobs needed

Regulatory framework

Real inventory

Capability for reacting to 
change!

Uncertainty!

Uncertainty!

Uncertainty!

Uncertainty!

Uncertainty!
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Demonstrate integration of 
digitalized capabilities for 
• project planning,
• configuration management,
• rad. characterisation, 
• job planning, 
• training, 
• costing, and 
• reporting for decom
through integration of tech. like
• BIM/PIM,
• advanced project planning 

interface,
• 3D job and hazard simulation,
• 3D gamma mapping,
• ISCD costing,
• …

LiveDecom: Prototyping integration of digital capabilities
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https://www.google.com/imgres?imgurl=https%3A%2F%2Fbcsdh.hu%2Fwp-content%2Fuploads%2F2019%2F02%2Fbay.jpg&imgrefurl=https%3A%2F%2Fbcsdh.hu%2Ftagok%2Fbay-zoltan-nonprofit-ltd-for-applied-research%2F&docid=gxGS6Z1VCMmFZM&tbnid=VBz7WyEux-dIjM%3A&vet=10ahUKEwjbpZKa3J3iAhUus4sKHTp3Bz0QMwg9KAQwBA..i&w=355&h=190&itg=1&bih=1807&biw=1200&q=Bay%20Zolt%C3%A1n%20Nonprofit%20Ltd.&ved=0ahUKEwjbpZKa3J3iAhUus4sKHTp3Bz0QMwg9KAQwBA&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https%3A%2F%2Fmedia.licdn.com%2Fdms%2Fimage%2FC4D0BAQHyMNIrS9ipjg%2Fcompany-logo_200_200%2F0%3Fe%3D2159024400%26v%3Dbeta%26t%3DDVJnpNoRcDOAGIqUNxO26pre0PX0XZJMD_JygJIcMk0&imgrefurl=https%3A%2F%2Fwww.linkedin.com%2Fcompany%2Fius-institut-f-r-umwelttechnologien-und-strahlenschutz-gmbh&docid=zMloVtCg9n-DQM&tbnid=71_-ruIyzz09_M%3A&vet=10ahUKEwjXrp7Z3J3iAhWrpIsKHT2oBd8QMwg-KAAwAA..i&w=200&h=200&itg=1&bih=1807&biw=1200&q=iUS%20Institut%20f%C3%BCr%20Umwelttechnologien%20und%20Strahlenschutz%20GmbH&ved=0ahUKEwjXrp7Z3J3iAhWrpIsKHT2oBd8QMwg-KAAwAA&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.theexplorer.no%2Fcontentassets%2F285537042d5f41ce910d93293f40bcbd%2Fcatenda-blue-cmyk.jpg%3Ftransform%3DDownFit%26width%3D25&imgrefurl=https%3A%2F%2Fwww.theexplorer.no%2Fsolutions%2Fbimsync-construction-collaboration-that-lasts-a-life-cycle%2F&docid=Ka5Qjr6VrAJqtM&tbnid=T7csw9-j5JlZTM%3A&vet=10ahUKEwiPmNzb2p3iAhWhpIsKHZrACiMQMwhAKAIwAg..i&w=976&h=163&bih=1807&biw=1200&q=catenda&ved=0ahUKEwiPmNzb2p3iAhWhpIsKHZrACiMQMwhAKAIwAg&iact=mrc&uact=8
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Business case – digitalization for nuclear decom

1. Special situations

1. Accident sites e.g. Fukushima, Chernobyl, …

2. Unique work e.g. degrading nucl. Sties, graphite reactors

2. Holistic approach (integration)

1. Application across domains (disciplines)

2. Use across the whole stakeholder team

3. Start early, use through the whole process

3. Don’t underestimate the impact on motivation

4. Leverage capabilities across projects/domains

1. Big organisations, national strategy 

2. Other domains
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Attempts for integration
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Other software interfacing with LiveDecom
EDMS, MRO, EPR, Safety evaluation, … systems

EDMS, SCANNERS,…
point cloud (3D scan), eng.

drawings, photos

INVENTORIES
physical & radiological 

characteristics

INSTRUMENTS
measurements, 

samples, calculations …

WORK PLANS
strategies, scenario 

descriptions, …

Strategy 1
Waste
Exposure
Costs
Risks
Time
Uncertainty
Resources
Skills
Equipment
…

Strategy 2
Waste
Exposure
Costs
Risks
Time
Uncertainty
Resources
Skills
Equipment
…

Strategy 3
Waste
Exposure
Costs
Risks
Time
Uncertainty
Resources
Skills
Equipment
…

VRdose
family (IFE)

iUS IMS 

LivePlan
(Visavi)

AQUILA 
costing 

(+CERREX)

Bimsync
(Catenda)

VR training
(IFE, BZN)

Safety 
argumentation

LiveDecom
suite

N-Visage family
(CREATEC)

LiveDecom suite
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LiveDecom Platform
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LiveDecom suite
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https://www.google.com/imgres?imgurl=https%3A%2F%2Fmedia.licdn.com%2Fdms%2Fimage%2FC4D0BAQHyMNIrS9ipjg%2Fcompany-logo_200_200%2F0%3Fe%3D2159024400%26v%3Dbeta%26t%3DDVJnpNoRcDOAGIqUNxO26pre0PX0XZJMD_JygJIcMk0&imgrefurl=https%3A%2F%2Fwww.linkedin.com%2Fcompany%2Fius-institut-f-r-umwelttechnologien-und-strahlenschutz-gmbh&docid=zMloVtCg9n-DQM&tbnid=71_-ruIyzz09_M%3A&vet=10ahUKEwjXrp7Z3J3iAhWrpIsKHT2oBd8QMwg-KAAwAA..i&w=200&h=200&itg=1&bih=1807&biw=1200&q=iUS%20Institut%20f%C3%BCr%20Umwelttechnologien%20und%20Strahlenschutz%20GmbH&ved=0ahUKEwjXrp7Z3J3iAhWrpIsKHT2oBd8QMwg-KAAwAA&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.theexplorer.no%2Fcontentassets%2F285537042d5f41ce910d93293f40bcbd%2Fcatenda-blue-cmyk.jpg%3Ftransform%3DDownFit%26width%3D25&imgrefurl=https%3A%2F%2Fwww.theexplorer.no%2Fsolutions%2Fbimsync-construction-collaboration-that-lasts-a-life-cycle%2F&docid=Ka5Qjr6VrAJqtM&tbnid=T7csw9-j5JlZTM%3A&vet=10ahUKEwiPmNzb2p3iAhWhpIsKHZrACiMQMwhAKAIwAg..i&w=976&h=163&bih=1807&biw=1200&q=catenda&ved=0ahUKEwiPmNzb2p3iAhWhpIsKHZrACiMQMwhAKAIwAg&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.wai.sk%2Ftemplate%2Fimages%2Flogo.png&imgrefurl=https%3A%2F%2Fwww.wai.sk%2Fkontakt&docid=lyQ_crFBOhUiAM&tbnid=-RiF5rBS1IEZLM%3A&vet=10ahUKEwiXnrX7253iAhVKAxAIHXjqD7YQMwhEKAYwBg..i&w=280&h=280&bih=1807&biw=1200&q=WAI%20Ltd%20dusan%20daniska&ved=0ahUKEwiXnrX7253iAhVKAxAIHXjqD7YQMwhEKAYwBg&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https%3A%2F%2Fbcsdh.hu%2Fwp-content%2Fuploads%2F2019%2F02%2Fbay.jpg&imgrefurl=https%3A%2F%2Fbcsdh.hu%2Ftagok%2Fbay-zoltan-nonprofit-ltd-for-applied-research%2F&docid=gxGS6Z1VCMmFZM&tbnid=VBz7WyEux-dIjM%3A&vet=10ahUKEwjbpZKa3J3iAhUus4sKHTp3Bz0QMwg9KAQwBA..i&w=355&h=190&itg=1&bih=1807&biw=1200&q=Bay%20Zolt%C3%A1n%20Nonprofit%20Ltd.&ved=0ahUKEwjbpZKa3J3iAhUus4sKHTp3Bz0QMwg9KAQwBA&iact=mrc&uact=8


Milesto
ne

Month 
from start

Title

M1 6 Key user needs and requirements in nuclear decommissioning (and other domains)

M2 11 Key safety (including regulatory) requirements impacting upon applicability

M3 15 Integration protocols

M4 21 Realistic (practical) use-cases

M5 27 Designs for the LiveDecom prototype for the identified use-cases

M6 33 Laboratory testes

M7 39 Real-life tests

M8 45 Feedback and interest from
potential end-users

M9 48 Final evaluation

LiveDecom project plan
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Norwegian funding (kNOK) Mean/1year 2019 2020 2021 2022 2023 Sum

Visavi 1 641 938 1 875 1 875 1 875 938 7 500

Catenda 1 138 650 1 300 1 300 1 300 650 5 200

IFE 1 706 975 1 950 1 950 1 950 975 7 800

TOTAL 4 484 2 563 5 125 5 125 5 125 2 563 20 500

International in-kind (kNOK) Mean/1year 2019 2020 2021 2022 2023 Sum

CREATEC 1 000 500 1 000 1 000 1 000 500 4 000

iUS 63 32 63 63 63 32 252

JRC 100 50 100 100 100 50 400

WAI Ltd 300 150 300 300 300 150 1 200

Bay Zoltán Nonprofit Ltd. 100 50 100 100 100 50 400

TÜV NORED EnSys GmbH 75 38 75 75 75 38 300

Total 1 368 782 1 563 1 563 1 563 782 6 252

LiveDecom budget

17
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18Business case for digitalization

Data/information acquisition!

activity, 

contamination

CAD tool

BIM tool

C
A

D
 m

o
d

el

• New tech integrating 3D data acquisition 
into rad. characterisation champagnes

• New tech for deploying 
sensors/samplers – remote systems, 
robotics, automation, autonomy, 

• New cheap tech for 3D data 

https://www.google.com/imgres?imgurl=https%3A%2F%2Fpbs.twimg.com%2Fprofile_images%2F378800000339147945%2F14c50547fc3835dc18e62bc3cf55db09_400x400.png&imgrefurl=https%3A%2F%2Ftwitter.com%2FCreatecCumbria%2Fstatus%2F927113058211811328&docid=ziX3VCKqcmlosM&tbnid=66jYMHSJfv447M%3A&vet=10ahUKEwigo6L8zp3iAhWIs4sKHZ2tAcAQMwhPKAQwBA..i&w=400&h=400&itg=1&bih=1807&biw=1200&q=createc%20logo&ved=0ahUKEwigo6L8zp3iAhWIs4sKHZ2tAcAQMwhPKAQwBA&iact=mrc&uact=8
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjNqdeovofZAhXom-AKHdN5DE0QjRx6BAgAEAY&url=https://www.amazon.it/Andoer-Insta360-Panoramica-Grandangolo-Smartphone/dp/B06WRNHMHG&psig=AOvVaw3DdEdy7mS3mO3MZUVgbIVi&ust=1517669655640882
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• Integrate standard / emerging 
equipment in a modular design 

• Integrate digital, sensor and 
robotic tech

• Enable high autonomy  

• Prove safety/security

• Validate in the field and prove 
efficiency

• Full scope support: design, 
training, control, …

• Guidance for application to 
specific needs

RoboDecom – Digitalisation for Robotics in decom.
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Business case – digitalization for nuclear decom

1. Special situations

1. Accident sites e.g. Fukushima, Chernobyl, …

2. Unique work e.g. degrading nucl. Sties, graphite reactors

2. Holistic approach (integration)

1. Application across domains (disciplines)

2. Use across the whole stakeholder team

3. Start early, use through the whole process

3. Don’t underestimate the impact on motivation

4. Leverage capabilities across projects/domains

1. Big organisations, national strategy 

2. Other domains
20



Remote, semi- or autonomous 
capabilities for:
360 photography supporting:
• site monitoring 
• briefing – situation awareness
• design/config. info checking
• training
3D scanning & radiological mapping for 
supporting 
• design/config. info 

• reconstruction
• validation - ‘as is’ 
• update

• digital capabilities supporting
• safety planning
• safety monitoring
• safety training
• in-the field safety info

Sampling? – rad. characterisation
Emergency management

UGV
(nLink)

RoboDecom
suite

UAV
(BR+MR)

RoboDecom
protoypes

N-Visage 
family

(CREATEC)

Other 
sensors, 

samplers, …

Sensor and Avoid
Path planning
Wireless com.

(Sintef) 

Digital twin
Rad. modelling

Automation
Digital decom support

(IFE) 

Robots in 
nuclear 

(Technubel)

Rad. hardening
(Magics)
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RoboDecom prototypes
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Sensor and Avoid
Path planning
Wireless com.

LiveDecom
suite

RoboDecom
SW suite

Digital 
assessments,

Field tests

https://www.google.com/imgres?imgurl=https%3A%2F%2Fpbs.twimg.com%2Fprofile_images%2F378800000339147945%2F14c50547fc3835dc18e62bc3cf55db09_400x400.png&imgrefurl=https%3A%2F%2Ftwitter.com%2FCreatecCumbria%2Fstatus%2F927113058211811328&docid=ziX3VCKqcmlosM&tbnid=66jYMHSJfv447M%3A&vet=10ahUKEwigo6L8zp3iAhWIs4sKHZ2tAcAQMwhPKAQwBA..i&w=400&h=400&itg=1&bih=1807&biw=1200&q=createc%20logo&ved=0ahUKEwigo6L8zp3iAhWIs4sKHZ2tAcAQMwhPKAQwBA&iact=mrc&uact=8


3D map of the 
environment, hazards 

and health impact from 
radiation

UV with hazard 
sensor(s)Radiological 

contaminating 
release

Potential 
(contained) 

radiation 
sources

RoboDecom - emergency management
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Miles
tone

Month 
from 
start

Title

M1 9 Key user needs and requirements.
M2 12 Key safety (including regulatory) requirements.
M3 15 Key technology, and their performance, candidates for RoboDecom components.
M4 21 Realistic (practical) use-cases - for which suitable components are available
M5 27 Digital evaluation of designs for the two prototypes for the identified use-cases
M6 36 Laboratory tests
M7 42 Field test
M8 45 Feedback and interest from

potential end-users

M9 48 Final project evaluation

RoboDecom project plan
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Norwegain funding Mean/1year 2019 2020 2021 2022 2023 Sum
nLink 4 125 4 000 4 100 4 150 4 250 0 16 500
Bergen Robotics 1 400 1 400 1 400 1 400 1 400 0 5 600
Maritime Robotics 500 500 500 500 500 0 2 000

IFE 2 575 2 661 2 592 2 558 2 490 0 10 300
Sintef 1 192 1 231 1 200 1 184 1 152 0 4 768

TOTAL 9 792 9 792 9 792 9 792 9 792 0 39 168

International funding Mean/1year 2019 2020 2021 2022 2023 Sum
CREATEC 1 000 1 000 1 000 1 000 1 000 4 000
TECNUBEL 1 000 300 600 1 100 2 000 4 000
MAGICS 250 250 250 250 250 1 000
Total 2 250 1 550 1 850 2 350 3 250 0 9 000

RoboDecom budget
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Real-time (Point Kernel) 

radiation transprot

Radiation transport and dosimetry

Atmospheric dispersionInterpolation,  

Geostatistics

Source deconvolution

MC radiation trasport

(MCNP, GEANT4)
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Core tech base:

The IFE VRdose™family

Dose scale Work steps

3D models, 
manikins

Radiation field

Dose charts
Parameters

Steps

SensorsInfo. 
systems

User(s)

Visualize
•The environment (digital model),

•Radiation emission/exposure, and

•Work scenarios (3D technology)

Optimize
•Modify (interactive, real-time)

•Compare alternative scenarios

Demonstrate & document
•Playback with interactive navigation 

and visualisation

•Output printer-friendly reports 

Training/field support
•Mobile and interactive material

•Augmented / mixed reality

Optimal work procedure, Worker 
dose/risks, Comparison of 

alternatives, Documentation, 
Demonstrations, 
Training material

Plant information:
3D models, radiological data, other 

parameters, work plan

27



Technology

• Regulation

• Tech acceptance

• Motivation

• Skills 

• Human perception

• Management support - resources

• Roles and responsibilities  - in-house / 
outsourcing

• Existing organisational processes – change 
management

• … People

Technology

Process

28

H&O factors



Safety assurance
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Safety analyses – HAZOP…
3D simulation supported 

Argumentation based 

textual

3D Digital



Machine learning and AI

Virtual Real
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Visual quality inspection 
for radiopharmaceuticals

Rust Clean

Potholes and cracks



31Wider competence area for research

Official opening Oct 10, 1959

Gamma spectroscopy/tomography, nuclear 
analyses codes, material/fuel performance…

Machine learning / AI/ digital twins…

Research 
into 

decom

31
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Decommissioning sites at 

IFE

Oslo

Halden

Uranium pilot plant

Metallic uranium SF
dry storage for
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Workshops and 
training courses in 
2019
Focus on knowledge 
management and 
training/education

• Immersive and interactive 
presence

• Serious gaming 

• Mixed reality – AR based 
in-situ info

• Trainee performance 
measures

• Story telling

• Simulation based 
knowledge exchange

www.ife.no/digidecom2019


