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“Single-point” productivity equation for fractured gas wells in low-porosity and low-permea-
bility reservoirs, East China Sea

LIANG Bin', TAN Xianhong', JIAO Songjie', PENG Shigiang' , ZHANG Lijun', DUAN Yonggang®

1. CNOOC Research Institute, Beijing 100028, China
2. College of Petroleum Engineering, Southwest Petroleum University, Chengdu, Sichuan 610500, China

Abstract: The typical low-porosity and low-permeability sandstone gas reservoirs in the Xihu Sag, East China Sea, are usually treated
with fracturing simulation to enhance the recovery. However, due to the difficulty and high cost of fracturing test in offshore gas wells in
low-permeability reservoirs, the fracturing test data are limited, so it is difficult to quickly evaluate the productivity of single well. In
this paper, according to the fracturing test data of exploration wells or production wells in different low-permeability blocks in East Chi-
na Sea, the binomial productivity equations of gas wells in these blocks are obtained by regression. Then, the numerical range and aver-
age value of the "one-point" regression coefficients of the blocks are determined and finally a “single-point” productivity equation suit-
able for gas wells in these low-permeability blocks is deduced. The case study shows that, by using the “one-point” productivity equa-
tion, the open flow capacity can be calculated from only one stable production point and flow pressure. The calculated results are con-
sistent with the results from the binomial productivity equation and the Chen Yuangian formula. This proves the validity of the “single-
point” productivity equation.

Keywords : natural gas; Xihu Sag; low-porosity and low-permeability reservoirs; fracturing; testing; “single-point” productivity equa-

tion
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Table 1 Back pressure testing data in low permeability gas fields in the East China Sea
X B 5 M H B/ m T/ mm wrEE/(md-d7) KER/(md-d7t) HZEEJ1/MPa i/ MPa

4. 36 3.90 78 044 25.745
5.55 5.52 105 336 25.411

AH1 2 976.8~2 983.3 26.32
6. 35 6.52 135 900 25. 008
Al 7.14 7. 65 166 888 24. 571
5.55 16. 34 56 359 29. 310
7.93 32.70 88 020 26. 140

AH2 3845.2~3872.8 31.23
8.73 53.00 117 574 22.780
10. 71 57.72 146 400 19. 200
5.55 3.40 87 142 21.224
BH1 3526.0~3 555.0 7.93 4.30 119 262 34. 85 19.291
8.73 10. 00 155115 17. 182
BH 4.76 14. 40 113376 26. 522
BH2 3 350.0~3 361.0 6. 35 22.10 155 569 32.29 23.581
7.93 28.30 193 800 20. 904
9.52 29. 80 229907 18. 989
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Table 2 Statistics of back pressure test deliverability in low permeability gas fields in the East China Sea

X T W HIY MRFHB/m BER/(107 um?) ZI T R T R TR/ (104 m? - d71)
Al AH1  2007.04.01 2 976.8~2 983.3 10. 04 (p% = p%) = 2.58¢ + 0.174> 57.34
AH2  2006.12.02 3 845.2~3 872.8 1.41 (p% = p%) = 10.29¢ + 1.98¢> 19.73
gy P 2012.02.20 3526.0~3555.0 4.90 (py = p2 = 691) = 0.75¢ + 0.93¢° 35. 80
BH2  2011.04.17 3 350.0~3 361.0 20. 10 (p} = p2 = 304) = 2.10¢ + 0.62¢> 39.35
2 B, AR XA TCH R T 19% B 5.20q, (8)
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