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Abstract: Aiming at the problems that the classification prediction of sand production degree of ultra-deep and high pressure gas wells
involves a variety of influencing factors, which requires expert experience, and is time-consuming and labor-intensive, a classification
prediction method of sand production degree based on Random Forest ( RF) model is proposed. Firstly, the geological, completion and
development characteristics of 93 gas well in Kelasu structural belt of Tarim Basin are selected to establish the sample dataset of sand
production degree. Using the Pearson correlation coefficient statistical analysis method, reveal the main controlling factors of sand
production in ultra deep and high-pressure gas wells, and form a machine learning screening dataset. On this basis, the applicability
and reliability of the RF classification model were verified, and a decision tree for the RF classification of sand production degree in
ultra deep and high-pressure gas wells was obtained. The application results show that the eight characteristic factors of geology, well
completion, and development are the main controlling factors for the difference in sand production degree of gas wells, and their
absolute correlation coefficients with sand production degree are all greater than 0. 2. RF, a machine learning method that integrates the

CART classification decision algorithm with Gini index as the feature evaluation index, which has good stability and high accuracy for
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different sample sizes of test sets, and is suitable for the classification and prediction of sand production degree in ultra deep and

high-pressure gas wells. The relevant research ideas and results can provide certain methodological guidance for the efficient

development of ultra-deep and complex oil and gas reservoirs and the classification and treatment of sand producing wells.

Keywords: ultra-deep and high pressure gas reservoir; sand production degree; Pearson correlation coefficient; primary controlling factors;

decision tree classification; Random Forest (RF) ; classification prediction model
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Table 1 Sample dataset of characteristic factors and sand production degree for ultra-deep high-pressure gas wells
BRI & E R rF RS R D D
bR BME BRRME CPWE BME BKE CFHE BME BKE CFHE BR/ME BKRE CTEHE
LB/ % 2.33 8.5 6.16  5.18 9.3 6.9 5.42 11.1 6. 86 3.89 8.5 6.34
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Table 2 Pearson correlation coefficient of characteristic factors for ultra-deep high-pressure gas wells
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Fig.1 Ranking results of the importance of characteristic
factors affecting the degree of sand production
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Fig.2 Classification decision tree of sand production degree of ultra-deep high-pressure gas well based on RF
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