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Key Figures 

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: 

> 120 

Nationalities:  

Researchers: 

PhDs:  

37 

218 

105 

1948: IFA 

1980: IFE 

14000 
Visitors a year 
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Research & Development 
Nuclear  

Technology 
Radio-pharmacy 

• Material and Prosess Technology 
 

• Flow Technology and 

Environmental Analysis 
 

• Digital Systems 
 

• Two research reactors 

• Research within physics, 

materials, nuclides for medicines, 

nuclear safety, denuclearization, 

nuclear waste and 

decommissioning 
 

• Development of 

radiopharmaceuticals 

• Production of Xofigo for Bayer 

• Production of other 

radiopharmaceuticals 

• Pharmacy and distribution of 

radiopharmaceuticals 

IFE, three organisations in one 

3 
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• 1939 Nuclear fission demonstrated 
 

• 1942 First nuclear reactor in the world started at Stagg  

football stadium, Chicago USA 

  

 

HBWR 
 

 

• 1948 IFA (Institutt for Atomenergi) started 
 

• 1951 Jeep 1 reactor at Kjeller started. One of the first 

experimental heavy water research reactors in 

the world 
 

• 1954 Halden Boiling Water Reactor (HBWR) decision 

made to build the reactor in Halden 
 

• 1958 OECD Halden Reactor Project established 

• 1959 HBWR critical June 29th 

• 2018 HBWR permanent shutdown June 27th 

Official opening 10. Oct 1959 

60 years history of nuclear research 
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 HBWR Research program 

Key-factor: Making In-pile fuel 

measurements 

• Fuel performance 

• Cladding performance 

• Safety Criteria (fuel behavior under 

LOCA conditions) 

• Material test (IASCC) 

• Loop systems for simulating BWR/ 

PWR/ CANDU conditions 

 
 HBWR Technical Data 

• Thermal power: 20 MW 

• Operating temp.: 235 oC 

• Operating press.: 31 bar 

• Moderator: Heavy water 

• Heavy water vol.: 14 m3 

• Type of fuel: UO2 

• Power control: 30 Control rods 

Hall of the Halden Reactor 

A key asset to international nuclear R&D 
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20+ years history of research into digital support 
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The OECD Halden Reactor Project (HRP) 

>100 nuclear organizations from 20 countries  
utilities, vendors, licensing authorities and R&D centres:  

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 … 

7 

Safety management for 
decommissioning 

Training for normal work and 
emergencies in decom. 
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20+ years history in digital support for decommissioning 

Fugen NPP (JAEA)  

(1995 - ) 

Leningrad NPP   

(1999-) 

Andreeva bay, NW 
Russia (2011-) 

Chernobyl NPP  

(2008 - ) 
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The 

VRdose™

tool family 

•Optimal work procedure 

•Worker dose/risks 

•Comparison of alternatives 

•Documentation 

•Demonstrations 

•Training material 

Plant information 

•3D models, 

•Radiological data, 

•Structure/component properties, … 

Work plan 

Dose scale Work steps 

3D models & 

manikins 

Radiation field 

Personal dose charts 
Object parameters 

Actions 

Plant Info. 
System(s) 

User(s) Sensors 

Visualize 
• The environment (digital model), 

• Radiation emission/exposure, and 

• Work scenarios (3D technology) 

Optimize 
• Modify (with interactive real-time 

3D visualisation)  

• Compare alternative scenarios 

Demonstrate & document 
• Playback with interactive navigation 

and visualisation 

• Output printer-friendly reports  

Train/support 
• Desktop and immersive material  

• Classroom type and  interactive 

• Augmented Reality in-situ support  

Customization, application, data import, ….  
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Now histories meet 

Decommissioning 
at IFE 

Support 
abroad 

Research 
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Decommissioning sites at IFE 

Oslo 

Halden 

Uranium pilot plant 
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People  
(human) 

Technology 

Processes  
(organization) 

           Radiological modelling 

• Real time radiation transport 

• Geostatistical analyses 

• Monte Carlo radiation transport 

• Source deconvolution 

• Internal dosimetry 

• Sematic web technology 

• Robotics 

• 3D gamma mapping 

                IT 

• 3D modelling 

• Virtual and Augmented reality 

• Advanced user interfaces 

• Mobile and wearable devices 

12 

Human and organisational factors 

• Gap analyses (key capabilities, maturity) 

• Capability development - road map for minimising H&O issues 

• Staffing – optimisation / Trening / Change management 
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Real-time (Point 

Kernel) rad. transport 

Radiological (risk) modelling 

Atm. dispersion Interpolation - 

Geostatistics 

Source deconvolution 

MC rad. transport 

(MCNP, GEANT4) 

13 



v 

v Holistic (digital) support 

• Plant information management (PIM) 

• Rad. characterization 

• Informed decision making 

• Job planning (optimization: risk/hazards - costs) 

• Regulatory interaction 

• Team collaboration & coordination 

• Training & Briefing 

• Knowledge Management (KM) 

• Emergency preparedness 

• Robotic & autonomous systems 

People  
(human) 

Technology 

Processes  
(organization) 

14 
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General Conference Day 2 Highlights 
IAEA and Norway 

www.iaea.org/newscenter/news/general-conference-day-2-highlights-18-september-2018 

(Left to right) President of the Institute for Energy Technology Nils Morten Huseby signs the Practical Arrangement with IAEA Deputy Director 

General and Head of the Department of Nuclear Energy Mikhail Chudakov. (Photo: IAEA) 

The IAEA and Norway’s Institute for 

Energy Technology will work together on 

the use of digital technologies in 

decommissioning and nuclear knowledge 

management under an agreement 

signed by the two parties on the side-

lines of the 62nd General Conference.   
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http://www.iaea.org/newscenter/news/general-conference-day-2-highlights-18-september-2018
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Digital twins 

16 
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Machine learning - AI 

Virtual Real 

Visual inspection of 

the quality of produced 

radiopharmaceuticals 

17 
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Initiative: Digitalization + sensors + robotics   

• 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 
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Initiative: Holistic digital support 
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Piloting comprehensive digital support 

1. Building  info 

system (BIM) 

A 3D interactive 

information system, 

based on 

integration of 3D 

CAD data with 

characterization 

and other 

information (e.g. 

activities) for 

supporting 

decisions (planning 

meetings) 

2. HAZOP and 

work planning 

3D interactive 

simulation of 

operations (with 

real-time radiation 

risk visualization) 

for finalization of 

HAZOP results and 

step-by-step work 

plan 
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Piloting comprehensive digital supprot (cont’d) 

HoloLens AR technology  

3. Immersive 

presence 

Virtual Reality 

based support: 

• Visualization of 

information and 

radiation 

• Interaction with 

objects (sketching 

scenarios) 

• Visualization of 

work process 

4. In the field 

information 

Augmented 

Reality based 

interactive in-situ 

visualization 

could support 

inspections and 

field workers  
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Business case – digitalization, robotics in decom 

1. Special situations 

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

2. Unique work – e.g. graphite reactors 

2. Holistic application 

1. Application for multiple types of tasks 

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 knowledge across projects/domains 

1. Big organisations, National strategy  

2. Other domains – e.g. radiopharmaceutical production 
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Demos – Monday and Tuesday 

Structured safety 
argumentation 

• Analyse reports from a 
safety/regulatory 
compliance perspective  

• Update reports efficiently 
in case of deviation 

• Create argumentation as a 
“back-bone” for new 
reports 

• Support communication 
before development of full 
report  
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Demos – Monday and Tuesday 

Radiological characterisation -  
digital support 

• Historical site assessment – 
combination of docs, 
interviews, …  

• Visualisation and analysis for 
strategic decisions 

• Documentation and 
traceability 

• In-situ information – AR tech 

• Compatible with holistic 
digitalisation  
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Demos – Monday and Tuesday 

Laser/3D scanning/imaging 

• Virtual tours for familiarisation  

• Regular updating of 3D CAD 
models and engineering 
drawings (design info 
verification) 

• Strategic planning – 
verification of feasibility, e.g. 
space req.  

• Enabling other digital support 
concepts e.g. PIM 
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Demos – Monday and Tuesday 

VR based interactive presence 

• Virtual work planning – e.g. 
shielding design 

• Access plan information in VR 
e.g. see systems 

• Training for normal work and 
emergency situations 

• Collaborative planning – 
telepresence from multiple 
physical locations 

• Briefing – immersive display of 
work plans and risks 
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Demos – Monday and Tuesday 

3D gamma mapping based work 
planning – Fukushima demo 

• 3D gamma scanning based 
source mapping 

• Interacting 3D gamma 
mapping with decom support 
systems 

• Work planning based on 
actual radiological mapping 

• Shielding design based on 
radiation transport and work 
simulation tech 
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Demos – Monday and Tuesday 

VRdose and geostatistical 
analyses – Halden Reactor demo 

• Geostatistical analyses 
(KRIGING) based dose 
mapping from measurements 

• Dose planning based on dose 
maps 

• Combination of dose map and 
radiation transport 

• Planning/Optimisation of 
sampling/measurements 
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Demos – Monday and Tuesday 

Digital support for robotics 
bases procedures – concrete 
grinding process  

• Visualisation of the 
environment strategy planning 

• Geostatistics for surface and 
subsurface contamination 
mapping 

• BIM based process planning  

• Grinder programming based 
on contamination map 

• BIM based process control 
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Demos – Monday and Tuesday 

3D simulation based work/dose 
planning – Chernobyl demo 

• 3D simulation based planning 
of work procedures 

• Dose estimation with real-
time radiation transport 

• Training and briefing of field 
workers 

• Demonstration, regularity 
process and documentation  

• Preserving experience 

• Public information 

http://www.ispnpp.kiev.ua/en/
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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 

 


