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Abstract: Geological CO, storage has been thought of as an important technical means for alleviating the greenhouse effect,
and the leakage risk assessment of the storage system is the basis of safe storage. In this study, the influencing factors in the
leakage of the geological CO, storage system were comprehensively analyzed. It is believed that the leakage risk is mainly
induced by the alternating stress on the wellbore and caprock produced by cryogenic fluids of CO, and the integrity failure
of the wellbore and caprock caused by the comprehensive action of CO,~water and rock corrosion reactions. Hence, the
multi-factor influence on the leakage of the geological CO, storage system was taken into account. Then, the fuzzy compre-
hensive evaluation (FCE ) theory was used to construct a model for the hierarchical relationships between factors leading to
CO, leakage risks, and the model was employed to assess the leakage risks of the geological CO, storage system. Specifical-
ly, the nonlinear normal membership function was applied to construct the membership matrix of the influencing factors
with regard to comments. The analytic hierarchy process (AHP)was used to construct the comparison matrices between the
influencing factors to obtain the weight subset of these influencing factors. In addition, a geological CO, storage system was

taken as an example for leakage risk assessment. It is concluded that the wellbore for geological CO, storage faces a low risk

Wk H 41:2022-07-29.,

FEE T SRR (1987—) , B MR 28ak N, TRRM 14, AZE CO, M R A7 IR A 98 T4 . E-mail : 1209712605@qq.com,
TGRS AW (1984—), 5, BIBIL KRR, ##% , it E-mail: bai510714@163.com,

BATH B G RFHEIL AT E A I SR AR VR 2 S T R S A AT 7 (52174020)



<136

5 X K % 2023453 H

of leakage while the cap rock and the storage system have a moderate leakage risk. Moreover, the leakage risk of the geologi-

cal CO, storage system can be dynamically tracked upon the collection of the changes of influencing factors in the process of

CO, storage for the update of the fuzzy calculation model.
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Fig.1 Structural model of geological CO, storage system
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Fig.2 Model for hierarchical relationships between influencing factors in leakage of geological CO,storage system
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Table2 Mathematical expectation distribution of membership functions of influencing
factors in leakage of geological CO, storage system
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Table3 Comparison matrix of impact of influencing factors in
CO, leakage of wellbore on wellbore integrity
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