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The general formula and application for the elastic two—phase
method with stable and variable rate of gas wells

CHEN Yuangian, LIU Yang, WANG Xin
(Research Institute of Petroleum Exploration Development, PetroChina, Beijing City, 100083, China)

Abstract: For the gas flow controlled by the closed boun&dary, after the completion of gas testing and shut-in to obtain the origi-
nal formation pressure, the pressure draw down curves can be divided into three stages: unsteady state, transit state and pseudo-
steady state. The pseudo-steady state is called elastic two-phase state, and the pressure within the well control range of the elastic
two-phase state decreases at a constant velocity. This article established the general formulas for the stable rate and variable rate elas-
tic two-phase method of gas wells, based on the stable rate elastic two-phase method represented by pressure first power, pressure
square and pseudo pressure proposed by Chen Yuangian, and the variable rate elastic two-phase method represented by pressure first
power proposed by Blasingame. The practical application shows that the general formula provided in this paper are practical and ef-
fective.
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Tablel Testing and calculating data of Su 5 well
2
@ aown nme STEOTY gy PO AT
(10°m*/d))
1.08 10 26.722 0.2338 714.0653 13.0418 42975 591.8647
2.664 10 26.007 0.3053 676.3640 16.8120 41165 772.8670
3.336 10 25913 0.3147 671.4836 17.3000 40927 796.6631
4.392 10 25.819 0.3241 666.6208 17.7863 40689 820.4592
5.472 10 25.703 0.3357 660.6442 18.3839 40395 849.8246
6.792 10 25.602 0.3458 655.4624 18.9021 40139 875.3927
8.280 10 25.561 0.3499 653.3647 19.1119 40036 885.7719
9.480 10 25.495 0.3565 649.9950 19.4489 39869 902.4798
12.120 10 25.373 0.3687 643.7891 20.0694 39560 933.3641
15.336 10 25.335 0.3725 641.8622 20.2621 39464 942.9838
19.992 10 25.233 0.3827 636.7043 20.7779 39205 968.8051
26.400 10 25.148 0.3912 632.4219 21.2062 38990 990.3228
36.528 10 24.977 0.4083 623.8505 22.0633 38557 1033.6115
43.200 10 24913 0.4147 620.6576 22.3826 38395 1049.8131
54.672 10 24.705 0.4355 610.3370 23.4147 37869 1102.4683
69.336 10 24.511 0.4549 600.7891 24.3694 37378 1151.5794
93.984 10 24.187 0.4873 585.0110 25.9473 36557 1233.6000
125.496 10 23.816 0.5244 567.2019 27.7282 35618 1327.5186
162.960 10 23.452 0.5608 549.9963 29.4487 34697 1419.6652
200.280 10 23.166 0.5894 536.6636 30.7820 33973 1492.0661
260.952 10 22.538 0.6522 507.9614 33.6522 32383 1651.0443
335.952 10 21.921 0.7139 480.5302 36.3953 30821 1807.2379
398.952 10 21.481 0.7579 461.4334 38.3050 29707 1918.6239
463.296 10 21.013 0.8047 441.5462 40.2937 28522 2037.0981
531.960 10 20.528 0.8532 421.3988 42.3085 27295 2159.8758
589.632 10 20.093 0.8967 403.7286 44.0755 26193 2269.9961
676.944 10 19.504 0.9556 380.4060 46.4078 24702 2419.1014
720.888 10 19.212 0.9848 369.1009 47.5383 23963 2493.0212
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Fig.1 The plot of Aw(p) vs. t of constant rate elastic two-
phase method of Su 5 well
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Fig.2 The plot of AP vs. ¢ of constant rate elastic two-phase
method of Su 5 well
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Fig.3 The plot of AP* vs. ¢ of constant rate elastic two-phase
method of Su 5 well
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Table3 Testing and calculating data of Hua 2-3 well
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M) Gofmygy  PrMPO GG (MPY) (10°md)) (mPass))  (mPass)/(10'mid)) G104, (h)
602 6.5936 2277 0.414 518.47 19.986 32009 910.8833 165.5 602
2016 7.3063 22.00 0.479 484.00 22.754 30315 1053.8850 596.1 1958
5530 7.8205 20.00 0.703 400.00 31.999 25915 1547.2157 1777.0 5453
6962 6.1808 20.00 0.890 400.00 40.488 25915 1957.6754 2204.5 8560
11354 3.8626 19.00 1.683 361.00 74.885 23715 3702.1695 3272.5 20333
13562 43998 18.00 1.705 324.00 74.151 21515 3750.1705 3666.0 19997
14306 4.1137 17.68 1.900 312.72 82.050 20811 4182.1231 3793.6 22132
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g Table2 The values of a,,f, and R for variable rate different
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Fig.4 The plot of Aw(p) vs. ¢ of variable rate elastic
two-phase method of Hua 2-3 well
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Fig.5 The plot of AP vs. t of variable rate elastic two-phase
method of Hua 2-3 well
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Fig.6 The plot of AP* vs. ¢ of variable rate elastic two-phase
method of Hua 2-3 well
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