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Abstract: Coal mining disturbance and formation subsidence in Ordos Basin seriously threaten the wellbore integrity of adjacent
natural gas wells, resulting in nearly 30% of production Wells in the development zone facing the risk of underground and surface
leakage of natural gas, which brings huge security risks to the production of natural gas and coal mines in this region. In order to
effectively reduce the safety production risks of natural gas wells in coal mining areas, based on the analysis of factors affecting
wellbore integrity, the coupling model of structural unit elements and potential risk factors of wellbore integrity is constructed
by using WBS-RBS matrix, and the index system of wellbore integrity risk evaluation is established. The combined weight
coefficient is determined by analytic hierarchy process and entropy weight method. Based on the regret theory, the wellbore
integrity risk assessment model is established to determine the main controlling factors and risk levels of natural gas wells in coal
mining areas. The model validation analysis was carried out with Well PG14 as an example, and corresponding management
countermeasures were proposed. The results show that the results of wellbore integrity risk assessment based on regret theory
are basically consistent with field practice, indicating that the method is feasible in the field of natural gas well integrity risk
assessment in coal mining areas, and can effectively improve the objectivity of evaluation results, so as to guide the integrity
risk management of natural gas wells in coal mining areas.
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Fig.1 Schematic diagram of natural gas well production in the coal mining area
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Fig.2 Risk distribution of natural gas wells in coal mining areas
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Fig. 3 Natural gas wells in coal mining area are affected by the settlement and deformation of coal mine goaf
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Fig. 4 Division of wellbore integrity structural units
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Tab.1 WBS—RBS risk coupling matrix element of natural gas wellbore integrity in coal areas
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Tab.2 Proportional scale of the importance of parameters
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Tab.3 Average random consistency index
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Tab. 4 Importance score of factor indicators
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Tab.5 Severity of the consequences of the risk factors
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Tab.7 Classification of integrity and risk levels of
natural gas wells in coal mining areas
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