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Application of LSSVM Improved Horizontal Well Productivity Prediction
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102249, China)

Abstract: The horizontal well productivity prediction is an important basis for decision making in the feasibili-
ty study of horizontal well development and optimum design. However, it is difficult to ensure the prediction accura-
cy due to limited sample data and complicated influencing factors. The least squares support vector machine regress-
sion was used to predict horizontal well productivity. Least squares support vector machine improved standard
SVMs in which the inequality constraints were changed to equality constraints. The square error and loss function
were regarded as a training set of empirical loss. The solutions of quadratic programming problem is transformed
into the problem of solving linear equations. All these solved the problems of limited sample data and the complicat-
ed impacting factors. The particle swarm optimization algorithm to optimize least square support vector machine pa-
rameters overcome the shortcomings of time-consuming in cross-validation method, but also shown the characteris-
tics of learning ability of support vector machine’s small samples and simple calculation. Using 10 horizontal wells
from Daqing Oilfield as samples,the predcition model was obtained using least squares support vector machine re-
gression,and the horizontal wells’ preductivity were predicted using the regressed model. The prediction results
shown that the maximum relative error of prediction is less than 15% which meets the engineering requirements.
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Table 1 Sample data of ten horizontal wells

Jp ?JJ,H;?T‘“‘Z&?%/ BB/ AR/ R/ WRES/  KPBRKE,  HFKE/ dnkim/
m? e d! 107 % um? m mPa « s MPa m m m
H60—F 54 10. 1 16.102 6 2.53 35.5 12.8 698. 3 318 1097
HE48—F 33 13.5 17.285 2 6.01 39.1 13.57 784.6 496 700
Z£53-F 37 3.4 28.699 3 1.17 43.3 13. 00 707.7 103 1209
Z£51-F 38 34.3 48.488 5 6. 85 36.0 12. 66 520.0 335 1033
H68—F 21 9.1 23.471 6 5.19 42.5 13. 30 623.0 344 742
H27-F 36 12.6 31.388 5 2.45 31. 7 13. 38 411.0 179 986
B9 27 14.3 43.883 9 3.03 31.7 13. 38 577.0 59 757
260—F 33 9.1 20. 665 0 3.76 43. 3 13. 00 680. 0 443 911
Z£26-F 26 12.0 22.772 0 2.17 31.7 13. 38 472.3 246 953
Z£50-F 31 10. 6 17. 858 0 4.41 39.1 13.57 739.8 621 886
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Table 2 Tested data of four horizontal wells
o T4 7 BiER/ SRR/ R/ WRERES/  KFBKE/,  HITKE/ T/
HE 3, 41 -3, 2
m? - d 103 pm m mPa ¢ s MPa m m m
H66—F 21 15.0 19.572 4. 865 42.5 13. 30 786.00 369 752
H£24-F 31 9.4 19. 568 4.109 31. 7 13. 38 518. 70 242 633
H19-F 31 12.4 14. 326 3. 788 31.7 13.38 499. 70 215 980
222 30 9.7 21.672 3. 675 31.7 13.38 469. 44 213 953
F3 FHGEUEE
Table 3 Data for prediction of two horizontal wells
Jpim WIS W/ BiER/ AR/ RiBg/ WZEET )/ KFBKE, HIFRKE/ IR/

N m? e d! 1073 pm? m mPa s MPa m m m
18-V 62 12. 6 5.822 6 5.67 33.9 14. 06 567 238 985
29— 31 14. 3 26.205 6 4.05 20. 2 13. 60 330 134 606
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