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Optimization of CO, storage efficiency based on numerical simulation and
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Abstract: To address the lack of rapid evaluation tools for multi-mechanism CO, storage performance during CO,

injection in depleted oil and gas reservoirs,a three-dimensional reservoir model was developed based on the CMG-GEM

platform.Latin Hypercube Sampling (LHS) was employed to generate 1520 parameter scenarios ,enabling the simulation

of the responses of three major trapping mechanisms, namely solubility trapping, residual trapping, and structural

trapping.Key controlling parameters were identified using the Spearman rank correlation coefficient ( SRCC), and a

backpropagation neural network (BPNN) model was established to achieve rapid prediction of storage efficiency and the

contributions of individual trapping mechanisms. The results indicate that the proposed model exhibits high predictive

accuracy for all three indices ( R*>0.98, RMSE<0. 01) , demonstrating its effectiveness in supporting storage scheme

optimization and CO, storage risk assessment.
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