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Abstract: Hydraulic jet pumping is a widely used drainage and production technique in the artificial lift stage of deep coalbed methane
(CBM) wells. In the early stage of deep CBM development in the Daning—Jixian block, there was generally a lack of systematic and in—
depth understanding of the relationship between key parameters such as the nozzle/throat area ratio of the hydraulic jet pump and gas
well production, as well as the drainage and production conditions of gas wells, which led to insufficient specificity and effectiveness in
parameter regulation. Based on the drainage and production characteristics of the concentric double—tubing hydraulic jet pumps and the
production conditions of deep CBM wells in the Daning—Jixian block, this study conducted research on working condition analysis,

parameter optimization, and design verification calculation methods/flows for hydraulic jet pumps in deep CBM wells. Using the
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developed calculation software for hydraulic jet pumps, case calculations and analyses were carried out on the hydraulic jet pump
drainage and production wells in the Daning—Jixian block. The research results showed that: (1) When the friction coefficient proposed by
Gosline and O’ Brien was adopted, the error between the theoretical pressure ratio and the actual pressure ratio was minimal, which was
more in line with the actual working conditions of hydraulic jet pumps in deep CBM wells. (2) In the Daning—Jixian block, the hydraulic
jet pump drainage and production in deep CBM wells generally had problems such as low flow ratio, low pump efficiency, scaling and
blockage in the tubing and jet pump, and erosion—induced diameter enlargement of the jet pump under some operating conditions. (3) By
optimizing nozzle/throat combinations with high area ratios and reducing the power fluid flow rate, the drainage and production pressure
ratio of hydraulic jet pumps in deep CBM wells was effectively increased, and the pump efficiency and liquid production were also
increased. It is recommended that when building the ground facilities for hydraulic jet pumps in deep CBM wells, the gas and liquid
metering pipelines for single wells should be optimized to facilitate accurate measurement of the daily gas and liquid production at the
production site. This is conducive to improving the accuracy of the working condition analysis of hydraulic jet pumps in single wells,
and has guiding significance for improving the drainage and production continuity of hydraulic jet pumps in deep CBM wells and
reducing maintenance and well repair costs.

Keywords: deep coalbed methane (CBM); hydraulic jet pump; parameter optimization; working condition analysis; Ordos Basin; Daning—

Jixian block
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Fig. 1 Different gas production techniques for deep coalbed

methane horizontal wells in Daning—Jixian block
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Table 1 Main characteristics of different gas production techniques for deep coalbed methane horizontal wells
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Table 3 Calculation results of different friction coefficients for hydraulic jet pumps in deep coalbed methane wells
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Table 4 Calculation results of working condition analysis for hydraulic jet pumps in deep coalbed methane wells
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Fig. 6 Schematic diagram of power fluid circulation of “one

pump for multiple wells” mode for hydraulic jet pumps
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Table 5 Design verification results under normal or slight blockage and erosion working conditions
s i S S A O T L

1 JS6-7P01 20230417 101.3 110.0 8.60 27.80 26.44 4.89
2 JS6-7P01 20230430 98.9 90.0 8.98 25.30 26.35 4.15
3 JS14-5P01 20240101 79.2 79.0 0.25 17.00 16.24 4.48
4 JS14-5P01 20231114 79.2 84.0 6.06 18.60 17.74 4.61
5 JS14-5P01 20240301 75.6 75.0 0.79 17.90 17.23 3.74
6 JS14-5P02 20240101 86.4 87.0 0.69 17.50 16.69 4.62
7 JS14-5P02 20240301 86.4 80.0 7.40 17.90 18.25 1.95

A 4.68 406
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Table 6 Design verification results before and after friction coefficient adjustment for Well JS6-7P01 in Daning—Jixian block
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Fig. 7 Process parameters and corresponding production curves during operation of hydraulic jet pump in Well JS8-8P01 of Daning—Jixian block
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Table 7 Calculation results before and after optimization of power fluid injection volume for three wells
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mm mm (m*/d) TR /%
JS6-7P01 20230417 2.3 3.12 9.35 0.089 9.08 0.158 14.26 5.18
JS6-7P01 20230801 2.3 3.12 8.09 0.090 8.69 0.126 12.50 3.81
JS14-5P01 20240101 2.3 3.12 1.86 0.022 2.90 0.219 16.41 13.51
JS14-5P02 20240101 2.3 3.12 1.84 0.021 2.71 0.218 16.39 13.68
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