
2020

1



Challenge:

Numerical simulation for CO2-water multiphase flow is very 
computationally expensive. 

2



Challenge:

Numerical simulation for CO2-water multiphase flow is very 
computationally expensive. 

Goal:

A deep learning algorithm that can generate accurate predictions of 
the multiphase flow process with high efficiency.

3



Challenge:

Numerical simulation for CO2-water multiphase flow is very 
computationally expensive. 

Goal:

A deep learning algorithm that can generate accurate predictions of 
the multiphase flow process with high efficiency.

Method:

Use numerical simulator to generate training data of plume migration 
results. Use the data to train deep neural network models. 
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Scientific Approach
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Scientific Approach – 2D radial system
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Scientific Approach – 2D radial system
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General machine learning task procedure
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2D reservoir ML model task procedure
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Training Input
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Training Input

Training Output
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Training Output
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Temporal 3D-Net Model Architecture 

Encoder: extract hidden dimension 
information from the input

Decoder: map hidden dimension 
output to physical space 

Connecting: map hidden dimension 
input to output 
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2D reservoir ML model task procedure
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Test set example – CO2 saturation
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CO2 saturation distribution prediction
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Pressure buildup distribution prediction



Test set example – Molar fraction of dissolved CO2
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Test set example – Molar fraction of dissolved CO2
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Trained ML model is served as a web application
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Summary
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Summary

Thank you for listening!

We acknowledge ExxonMobil for supporting this 

work.  


