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TPG4160 - Reservoir Simulation

• Course in reservoir simulation given at NTNU
• Combine theory, coding and simulations
• Given by Jon Kleppe before 2019
• Popular around the world

— Due to accessibility?
— Open notes and codes

• I took over the course in 2019
— Increased use of open source software
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Why open source?

• All students have access to the software
— Also when they leave the university

• Openness needed for research
— Research supposed to the rigorous - not obtained by black box software
— Possible to build on software to test out new ideas, methods and methodology
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Software

Pre-2019
• FORTRAN77
• ECLIPSE 100
• GRAF
• Excel

Post-2019
• Python
• OPM-Flow
• ResInsight
• ecl+Python

4



Lecture Notes

Pre-2019
• Word

Post-2019
• Latex
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Lecture notes

• Lecture notes
— Reservoir Simulation Through Open

Source Software
— Not online - yet...

• Content:
— Theory
— Example scripts (1D simulations)
— How to run OPM-Flow
— How to use ResInsight
— Exercises

• Simple instruction videos on YouTube
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Exercises

• Coding simple simulators (1D)
• Comparing results with

— Theory
— OPM-Flow

• Complex (>1D) examples run with
OPM-Flow

• Project on full-field models
— Optimization on SPE10 layer
— CO2 injection on Norne-model
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Experience

• Command-line environment is
challenging
— Steep learning curve

• Compatibility
— Most students run Windows or use

Mac
— Increasingly popular to run Flow

locally rather than on cluster
• ResInsight is popular

— Available for Windows
— Easy to use
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Experience

• Rapid development of OPM-Flow
— Year-to-year changes of example cases

• Continuous improvements
— Increasing compatibility with Eclipse

models
— Better performance

• Avoiding license call important for
optimization
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Experience

• Code complex for students
— Master and PhD studies have a limited

time horizon
— Lower barrier with Python scripts and

MRST
— Support from industry would be

appreciated
• Limited success in getting student to

work on the code base
— Support from industry would be

appreciated
— Topics with limited scope needed
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