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Abstract: During the rolling development of shale gas reservoirs, fracturing of new wells can easily cause inter—well interference with
neighboring wells, severely affecting the development performance of both existing and new wells. However, there is currently a lack of
quantitative, accurate, and effective risk evaluation and prediction methods for inter—well interference, making it difficult to effectively avoid
gas wells highly susceptible to inter—well interference when formulating infill drilling plans. Therefore, a shale gas inter—well interference
risk evaluation model was established based on machine learning methods, enabling quantitative evaluation of inter—well interference risk
and effectively helping shale gas wells achieve their maximum production capacity. First, the main controlling factors that had the greatest
impact on inter—well interference were identified, and a data processing method that could effectively improve data quality was established to

construct the modeling dataset. Then, the inter—well interference risk level evaluation model was established by combining K-Means
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clustering algorithm and Spearman correlation analysis method to qualitatively evaluate the inter—well interference degree for affected gas
wells. Finally, the inter—well interference risk level prediction model was established based on the results of the risk evaluation model and
combined with the K-nearest neighbors (KNN) algorithm, achieving quantitative prediction of inter—well interference risk for new wells or
wells that had not yet experienced interference. Additionally, the influence degree of each factor on inter—well interference was quantified
based on the model’s calculation results. The results indicated that in the X shale gas reservoir, the proportions of wells corresponding to low,
relatively low, medium, relatively high, and high levels of inter-well interference were 27.48%, 30.39%, 20.59%, 16.67%, and 4.90%,
respectively. The accuracy of the inter—well interference risk prediction model was 90.48%. The daily gas production of parent well before
interference had the greatest impact on shale gas inter—well interference. Compared with the traditional data processing methods, the data
processing method proposed in the study can improve the model accuracy by 14.29%, providing a reliable method for the quantitative
prediction of inter—well interference risk in shale gas wells.

Keywords: shale gas; inter—well interference; risk evaluation and prediction; machine learning; K-Means clustering algorithm; KNN
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