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Fitting of production decline characteristics and production forecasting under
multi-choke systems

LIU Xin, HUANG Xiaoyun, YU Shuxin, JIA Danfeng, LIU Gang, CHENG Xiaogang
Testing Branch of PetroChina Daqing Otlfield Co. , Lid. , Daging, Heilongjiang 163412, China

Abstract: To optimize the working system of oil and gas wells, achieve accurate production forecasting under varying choke sizes, and
resolve the issues of large forecasting deviation arising from empirical choke adjustment in the field—thereby enhancing single-well
development efficiency—this study fits the production decline behavior and analyzes parameter correlations based on actual single-well
production data under multi-choke working system. By organizing time-series production data for each choke setting, the production
variation curves corresponding to different chokes were fitted using the Duong decline model, and a quantitative correlation model
linking choke parameters with decline model parameters was established. The research demonstrates that the average fitting error of the
Duong model for the production history under each choke size is 0. 6%. The established coupled model, when back-substituted to fit all
historical production data, achieves an average relative error of 3. 13% , accurately reflecting the production variations induced by choke
switching. The choke size significantly influences the initial production rate yet exerts a weak impact on the decline coefficient and
decline exponent that governs the overall decline trend; these values remain stable across different choke sizes. The established
quantitative correlation model can effectively forecast the production decline behavior under unknown choke sizes, providing a direct
technical basis for the optimization of working system and production allocation in oil and gas wells.
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Table 1 Fitting parameters of Duong decline model
s R q TR R F
/mm /(m’-d™") “ /(m?-dh) HA%8/%  /(m-d -MPa) nay Ind
3.5 26. 42 0.97 1.01 0.26 1.03 0 3.27 1.25
4 33.50 0.99 0.99 0.21 0. 63 7.62 3.51 1.38
5 58.10 0.98 1.01 0.24 0.41 4.18 4. 06 1.61
6 76. 80 0.99 0.99 0.23 0.31 5.95 4.34 1.79
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