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What is OPM Flow

OPM-OP

OPM Flow is an open source reservoir simulator that is:
• developed collaboratively,
• in commercial use,

• extensively tested on actual industrial reservoir problems,
• compatible with de-facto industry standards,
• well documented,

• extensible and supports multiple applications,
• including CO2 storage, geothermal, oil/gas 

• implemented in modern C++,
• parallel and high-performance.

Above:
main contributors to OPM

Left:
simulation of OLYMPUS field



User focused

• Extensive user manual
• 2496 pages!
• Documents input deck format, command line options, 

methods etc.
• Continuously updated and expanded

• Binary packages
• Ongoing effort to run more models out of the box

• Continuously adding new features
• Ongoing effort to make error messages user friendlier
• Commercial support available

• Provided by SINTEF, NORCE, OPM-OP
Right: a page from the OPM Flow manual

Below: a typical error message



Compatibility

• Workflow compatibility with de facto industry standards
• Supports Eclipse input deck format
• Hundreds of keywords/features
• Supports Eclipse Output formats, restart compatible

• Results closely match commercial simulators

Left: Well BHP curves showing
close match between ECLIPSE 
and OPM Flow

Rigth: Example ECLIPSE-
compatible deck input



Open development

• Open source: all software available on GitHub
• Open development model:

• Contributions welcome
• No private, secret or proprietary parts
• Distributed ownership
• Multiple maintainers with right to merge

• Open test case suite
• License: GNU General Public License version 3

Collaboration Innovation



Performant and extensible

• Based on Automatic Differentiation (AD)
• High-performance implementation in C++
• Parallel (MPI and openMP)
• Flexible and extensible to new flow physics
• Examples: CO2 storage, solvent model, foam 

model, polymer injection, geothermal.

Above: Scalability test on 18M cell CO2 
storage case (Karolina cluster)



Examples

• Blackoil case with group-controlled wells
• CO2 injection in aquifers



Black-oil case with group-controlled wells

9_4E_WINJ_GINJ_GUIDERATE.DATA

https://github.com/OPM/opm-tests/blob/master/model2/9_4E_WINJ_GINJ_GUIDERATE_STW.DATA


Examples





Python. 



CO2STORE
Brine-CO2 fluid system
• PVT and solubility computed internally as 

function of temperature, pressure, 
composition and salinity using standard 
models found in the literature. 

• Pre-computed tables for CO2 density and 
enthalpy based on Span-Wagner. 

• Converted to a black-oil formulation 
internally 

• DISGAS: Dissolved CO2 in Brine 
• THERMAL: Dynamic temperature
• DIFFUSE: Diffusion 
• DRSDTCON*: Upscaled convective dissolution 

rate control * Sandve, T. H., Gasda, S. E., Rasmussen, A., & Rustad, A. B. (2021). Convective Dissolution 

in Field Scale Co2 Storage Simulations Using the OPM Flow Simulator. In TCCS–11. CO2 

Capture, Transport and Storage. Trondheim 22nd–23rd June 2021 Short Papers from the 

11th International Trondheim CCS Conference. SINTEF Academic Press.



CO2STORE

opm-common/example

Usage: co2brinepvt <prop> <phase> <p> <T> <salinity> <rs>

Example: co2brinepvt B brine 200 329.15  0.4 0.0



CO2STORE

https://github.com/OPM/opm-tests/blob/master/co2store/

https://github.com/OPM/opm-tests/blob/master/co2store/


CO2STORE

https://fluidflower.w.uib.no/



CO2STORE

Upscaled convective mixing

* Trine Mykkeltvedt, Tor Harald Sandve, Sarah Gasda (2023) 

UPSCALING CONVECTIVE MIXING IN RESERVOIR SIMULATION

Submitted to TCCS–12. 



CO2STORE

Simulation results in 2100 Simula eX3 HPC infrastructure

Sandve, T. H., Rustad, A. B., Thune, A., Nazarian, B., Gasda, S., & Rasmussen, A. F. (2022, April). Simulators for 

the Gigaton Storage Challenge. A Benchmark Study on the Regional Smeaheia Model. In EAGE GeoTech 2022 

Sixth EAGE Workshop on CO2 Geological Storage (Vol. 2022, No. 1, pp. 1-5). European Association of 

Geoscientists & Engineers.

• Model created by CO2 storage team in Equinor for testing. 

• 9 million active cells

Runtime with 64 processes



OPM is more than Flow

https://github.com/OPM

https://opm-project.org/

https://github.com/OPM
https://opm-project.org/


Summary/Questions 

What is the main purpose of your framework and what makes it unique? 
• Bridge the gap between research and industry. 
• Drop-in replacement in industrial workflows. 
• Close collaboration with industry. 

What is your targeted users?
• Reservoir engineers in small and large companies, 
• Researchers and students.  
• “blackbox” users 
• researchers that want to test new methods and models.  



Summary/Questions 

Why have you decided to make it open source?
• Faster transition from research to industrial usage. 
• Easier to collaborate. 
• Visibility. 
• Enables funding. 
• Personal motivation. 
• Transparency. 
• Reproducibility. 
• Increase life-span of the code. 



Summary/Questions 

What was your original ambitions and how (if) they changed with time?
• Create open-source code that can both be used by industry and 

researchers. 
• Framework to test methods on industry relevant problems. 
• Avoid licensing issues for ensemble simulations. 
How do you see your framework in 5 and 10 years?
• In wide industrial use for hydrocarbon extraction and CO2 storage.
• State-of-the-art methods and models beyond what commercial 

simulators offer. 
• Well established community code. (10 years)



OPM Flow

OPM-OP

OPM Flow is an open source reservoir simulator that is:
• developed collaboratively,
• in commercial use,
• extensible and supports multiple applications,
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Left:
simulation of OLYMPUS field


