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(insert 3d movie, view from walking along a pipe (as a micro 
person), looking to one side and see a larger boiler with sensors 
showing temp. Then turn and look at the pump that give 
information like (time running, estimated lifetime,voltage in, 
vibration, etc) then movie pause) 
 
 
 
 
(Movie starts again, showing the machine on the inside and move 
out so we see that whole machine without shell front. Then we 
put the front cover on so they see its a expresso machine) 
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Research Vehicle 

• Allow us to show our IoT, AI, VR, AR 

and Digital twin capabilities on, for 

many, a understandable process 

• 8 Departments at IFE 

• Internal project 

• Dig Espresso Twin 
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IoT 

IFE Sensor lab 

• Long experience of sensors in the 

nuclear industry 

• Filled the machine with sensors 

• Probably the most sensor 

equipped espresso machine in the world 
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From IoT to Big Data to allow real-time analytics 

Espresso machine and cRIO 
IFE Enterprise  

Network Azure Cloud Outside Clients/Guest Network 

SAP IFE Private Cloud DIG IFE Lab 

K8S Cluster 

Wega Polaris 
cRIO 

Data Gateway 
Server 

Office Client 

Signal message  
router 

KAIST Students PTC ThingWorx 

Streaming  
analytics SAP HANA 

MODBUS TCP 

VPN 
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35 years of AI 

Fault Diagnosis through 

Transient Classification 

using recurrent neural 

networks VC Summer 

Nuclear Power Plant in the 
USA (2002) 

V.C. Summer Nuclear Station 
USA 

Analysis and prognostics 

Calculate technical index 

and remaining useful life for 
process equipment 

 

A large Oil and Gas company  

Neural Network to 

Estimation of NOx emission 

of gas turbines on offshore 

platforms ConocoPhillips 
Norway  (2009) 

 

ConocoPhillips 
Norway 

Fault identification ability of physical 
models Fortum - Loviisa Nuclear Power 
Plant in Finland (2000) 

 

 

 

Loviisa Nuclear Power Plant 
Finland 

Feed Water Flow, Use of AI-

model, Detect 3 kg/s drift, 

Safety margin, ±3.5 MNOK/y 
income recovery (2000) 

 

Orskarshamn Nuclear Power 
Plant Sweden 

 
Remaining Useful Life 
estimation of air filters (2013) 

Kjeller Nuclear Reaktor 
Norway 
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AI showcase 

• Condition Based Monitoring  

• Remaining Useful Life estimation  

• Predictive maintenance  

 

• On 

• Pump 

• Boiler 

• Pipes 
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23 Years of VR & AR 
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VR and AR Showcase 

• Augumented Reality 

• Show sensor data in realtime 

• Maintenence information 

• Virtual Reality 

• allow us a powerful interface to a digital 

twin 
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1983 2010 2018 

35 Years of Digital Twin 
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the whole espresso machine that spins slowly 
around.) 

13 

Digital Twin Showcase 

• a platform for modelling and optimising 

complex processes 

• not only mirror a real system but also 

enable fast-than-realtime simulation of 

alternative futures 

• Enable user to adjust parameters and 

evaluate consequences of potential 

optimisations 
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Stretching the value chain from IoT to Digital Twins 

Internet of things Cloud Data storage Clean data Ai  Analytics Data visualization Insight & Conclusions 



Name Department  

Christian Hartmann  NFS- Project  

Petter Kvalvik  Digital Systems 

Terje Johnsen  Digital Systems 

Tomas Eric Nordlander Digital Systems 

Even Solbakken Nuclear Technology, Physics & Safety 

Per Axel Wiig  Reactor Operation and Engineering 

Ragnar Skattum  Reactor Operation and Engineering 

Kjell Ivar Berg  Reactor Operation and Engineering 

Morten Limi  Nuclear Fuel and Materials Experiments 

Vidar Torp  Reactor Operation and Engineering 

Svein Nygaard  Reactor Operation and Engineering 

Johnny Martinsen  Reactor Operation and Engineering 

Morten Jensen  Reactor Operation and Engineering 

Thore Skorpen  Reactor Operation and Engineering 

Jan Kristian Liverud  Nuclear Fuel and Materials Experiments 

Per-Morten Harlem  Nuclear Material Technology, Electron Beam 

Frank Henning Lilleborgen  Nuclear Material Technology, Electron Beam 

Vidar Pettersen  Nuclear Material Technology, Electron Beam 

Øyvind Magnussen Nuclear Material Technology, Electron Beam 

Link Hauge Lindskog  Virtual & Augmented Reality 

Joachim Bratteli  Virtual & Augmented Reality 

Michael Nicholas Louka  Virtual & Augmented Reality 

Vikash Katta  Risk, Safety, & Security 

John Eidar Simensen  Risk, Safety, & Security 

Sizarta Sarshar  Risk, Safety, & Security 

Aleksander Lygren Toppe  Intelligent Systems 

Terje Bodal  Intelligent Systems 

John Einar Hulsund  Intelligent Systems 

Hans Olav Randem  Intelligent Systems 

Magne Staal  Nuclear Material Technology, Electron Beam and Workshops 

Vidar Staal  Nuclear Material Technology, Electron Beam and Workshops 

Jens-Erik Hansen Nuclear Fuel and Materials Experiments 

Ivar Thoresen Nuclear Material Technology, Electron Beam and Workshops 

Taehwan Kim KAIST Universitetet i Sør Korea 

Eunho Cho  KAIST Universitetet i Sør Korea 

Projects involved 

Cyber SIS 
Digital Twin SIS 
Dig Hard SIS 
Machine Learning Infrastructure SIS 
Condition Based Monitoring 
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