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BRU21 vision, mission and goal

BRU21 vision 
Enable higher efficiency, safety and reduced environmental footprint of oil 
and gas production through digital and automation technologies

BRU21 mission
Mobilize multidisciplinary expertise across NTNU and, in cooperation with 
industrial partners, produce research results for novel technological and 
organizational solutions

BRU21 goal
Deliver new knowledge, technologies, innovations and multidisciplinary 
specialists for the digital transformation of the Offshore Energy industry 
and for the Norwegian society

+ support the industry transition to sustainable energy future 
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BRU21: Industry – NTNU collaboration
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Drilling 
and well

Reservoir 
management,
Production 
optimization

Exploration 
efficiency

Field 
development 
and economics

Operations, 
maintenance, 
safety & security

New business 
and operational 
models

8 PhD
3 PostDoc

3 PhD
2 PostDoc

6 PhD 5 PhD

4 (+2) PhD 7 PhD

PhD/PostDoc
Financed by:
✓ Industry: 26 
✓ NTNU: 13
✓ EU: 2
✓ Total: 41

2

9 5

4

2

1

2

13

1

2

Research
Collaboration

Innovation
Education



Knowledge for a better world
5

Optimizing the operation of 
natural gas infrastructure

Drilling and Well Reservoir management and 
Production optimization

Operations, Maintenance, 
Safety and Security

New business and 
operational models

Exploration efficiency Field development and 
economics

Safe drilling in karstified
carbonates

A hybrid data-driven and mechanistic 
model for production optimization in 
the oil and gas industry

Maintenance in remote 
operations 

Digital relations and new business 
models

Does well data quality affect 
machine learning performance? 

Improved planning methods for 
more energy efficient and 
environmentally friendly fields 
in the Barents Sea 

Intelligent data analytics for 
offshore well integrity and life 
cycle management 

Production optimization strategies for 
offshore production systems with 
water processing constraints

Predictive maintenance Collaboration and digital tools in early 
stage design of offshore facilities

Automated Seismic Reconstruction 
of Missing Section 

Cost effective development of 
(small) discoveries on the NCS 

Real time fault and symptoms 
detection in drilling operation with 
wired pipe

Improved technology for production 
optimization, with focus on
gas lift allocation

Predictive Maintenance and 
Remaining Useful Lifetime

From idea to discovery: information 
sharing and cooperation in the 
exploration value chain

Automated methodologies for 
decision support in field 
development

Digitalization/automation of 
life-cycle well integrity

Assisted history matching for 
petroleum reservoirs

Risk-based maintenance

Drilling data analytics Assisted history matching, reservoir 
model update and optimization 

Industry 4.0 and smart 
predictive maintenance

Optimization of production, reservoir 
and field development 

Optimization across time-scales in 
oil- and gas production 

Data-driven reservoir modelling

Integrated Reservoir Tool/FieldOpt

Machine learning-based production 
optimization

6 11 7 6 5 6

Safety and security in design 
and operation of ICS systems

Remote operations and future 
operating models

Detection and localization of 
subsea leakages

Automated lithology 
classification of whole core CT 
scans
Machine learning-based generic 
well log depth matching

ProDecs: valuation under 
uncertainty

Real options-based valuation 
for environmentally friendly 
O&G production AI for safety-critical remote

operations

Hard stringers prediction with 
acoustic look-ahead 

BRU21 Research:  41 PhD/PostDoc projects

Offshore energy hubs:  investment, 
operation and maintenance

Rapid Downhole Testing of 
Permeability Anisotropy 
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BRU21 Research:  41 PhD/PostDoc projects
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New measurement solutions: 
How to get new/more/faster 

measurements? 
(e.g. from existing or new sensors) 

Hard stringers prediction with 
acoustic look-ahead 
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Automated data preparation: 
Automated data preprocessing for 
advanced analytics tools (ML, AI)

Hard stringers prediction with 
acoustic look-ahead 
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Automated extraction of 
information from data 

Events, trends, anomalies, properties

Hard stringers prediction with 
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• Automated model updates
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Hard stringers prediction with 
acoustic look-ahead 
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Optimization in planning and operation
• offline and real-time 
• small- & large scale
• model-based, data-driven, hybrid

Hard stringers prediction with 
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Digital tools for efficient decision-making
• uncertainty
• flexibility
• avoid information loss
• multiple objectives
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Organizational solutions for 
the digital transformation

• Collaboration
• Data sharing strategies
• New operational models

Hard stringers prediction with 
acoustic look-ahead 
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Transition to sustainable & 
decarbonized energy

• Electrification / Remote operations
• New energy projects development
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Reduction of environmental footprint

More than half of all BRU21 projects 
contribute to reduced environmental 
footprint and increased safety
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Innovation examples
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Innovative Dissemination

Video reportsLinkedIn 
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Discoveries for the Industry

• 77+ videos on projects and project results

• Video proceedings of BRU21 conference 2022

• Training in efficient business communication

800+ copies
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BRU21 Collaboration

2nd Training School on Innovative Tools for Cyber-Physical Energy Systems

Trondheim, January 23 – February 1, 2023

IX Oil and Gas Production Optimization Workshop 
Digital Transformation for Sustainable Production 

Rio de Janeiro, March 2-3, 2023

OSDU Workshop

NTNU, April 28, 2023
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BRU21 Collaboration

2nd Training School on Innovative Tools for Cyber-Physical Energy Systems

Trondheim, January 23 – February 1, 2023

IX Oil and Gas Production Optimization Workshop 
Digital Transformation for Sustainable Production 

Rio de Janeiro, March 2-3, 2023

OSDU Workshop

NTNU, April 28, 2023

International Energy Agency

Technology 
Executive Program

Brazil 
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BRU21 Academy: Knowledge transfer to the industry

Petroleum Cybernetics
for Engineers and Managers
(A. Pavlov, M. Stanko)

Digital Twins for Managing Safety 
and Reliability of Systems
(J. Vatn)

Digital solutions for planning and 
optimization of maintenance
(J. Vatn)

Remote operations
(V. Hepsø)

Launching 
in 2023
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BRU21 graduates

Defended PhD projects

Completed PostDoc projects
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BRU21 Education: Drillbotics

Winners of SPE Drillbotics 
competition 2021!

Winners of SPE Drillbotics 
competition 2018! Winners of SPE Drillbotics 

competition 2022!
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BRU21

BRU21: Fun place to work 

Offshore energy industry

Semiconductor industry

Gaming Audio/video processing

Finance industry

Pharmaceutical industry
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Efficiency 
boosting

Environmental 
care

Sustainable energy 
technologies

BRU21: outlook into the future

… and in 2023Industry perspective in 2017

Complexity Uncertainty Volatility Security of supply

New business 
models

Environmentally 
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