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Research on a KPOD based model order reduction method

for improving reservoir simulation speed

Cao Jing, Zhao Hui, Yu Gaoming
(College of Petroleum Engineering, Yangtze University, Wuhan 430100)
Abstract

This study focused on the model order reduction technique to improve the calculation speed of a traditional res-
ervoir simulator. Considering that when the technique uses proper orthogonal decomposition (POD) method, it can
accelerate the simulator but sensitive to system input parameters, thus leading to the reduction of the simulation pre-
cision and efficiency, a Krylov enhanced POD (KPOD) based on Krylov subspace and POD, was applied to the
technique, with the aim of combining the moment matching property of Arnoldi with POD’ s data generalization a-
bility to alleviate POD’ s dependence on input conditions. The case study of real reservoir simulation demonstrated
that the KPOD outperforms POD in the calculation speed and accuracy, and proved the soundness of the method.

Key words: reservoir simulation, model order reduction, proper orthogonal decomposition (POD), Krylov
enhanced POD ( KPOD)
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