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Fig.2 The structure of multiple fractured horizontal well
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Fig. 3 Elliptical flow pattern in vertical fracture
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Fig. 4 Rate decline and flow regime of single fracture
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Tablel The rate decline of multiple fractured horizontal well
WS HMEERH/n %EK/m B /m FULHE ST/ (X10° pm?) TR [ /d
% 1 3 24.4 69. 8 122.3 2 786.749
5 2 3 48.8 139. 6 615.5 1 396. 682
5 3 3 73.2 219.4 1223.0 881. 251
P 4 3 97.6 279.2 2 446.8 556. 024
i 5% 5 5 24.4 139.6 1223.0 2 004. 044
X% 6 5 48.8 69. 8 2 446. 8 1 758.316
K 7 5 73.2 279.2 122.3 1109.423
i 5 8 5 97.6 219.4 615.5 881. 251
5 9 7 24.4 219.4 2 446.8 1123.409
56 10 7 48. 8 279.2 1223.0 866. 635
5 11 7 73.2 69. 8 615.5 2 213.589
5 12 7 97.6 139. 6 122.3 1 214.402
K 13 9 24.4 279.2 615.5 1109.423
P 14 9 48. 8 219.4 122.3 1 359.967
e 15 9 73.2 139. 6 2 446. 8 881. 251
5 16 9 97.6 69. 8 1223.0 808. 192
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Rate Decline of Multiple Fractured Horizontal Well and Influence

Factors on Productivity in Tight Gas Reservoirs

WANG Jun-lei,JTA Ai-lin, HE Dong-bo, WEI Yun-sheng,QI Ya-dong
(PetroChina Research Institute of Petroleum Exploration & Development ,Beijing 100083, China)

Abstract: To investigate rate decline and influence factors on gas well productivity,a mathematical model
was established based on new definitions of pseudo pressure and time incorporating the slippage effect. Rate
solution for model was presented through applying Newman product principle, Laplace transform,substitu-
tion method and superposition method. The effect of fracture length, number, conductivity and length on
rate decline was analyzed respectively,and the influence degree was measured based on orthogonal experi-
mental design. The result shows that the value of elastic energy recovery is constant, but the maximal pro-
duction time is the function of fracturing parameters. Better development effect means higher productivity
and smaller maximal production time. It is realized by larger conductivity, fracture length, and equivalent
drainage area controlled by fracture length and number. In orthogonal experimental design,{racture number
owns the most obvious effect on maximal production time,and fracturing length takes second place, frac-
ture length third, fracture conductivity forth. In practical application, the optimization of MFHW is that
fracture number equals to 3,fracture length equals to 97. 6m, fracturing length equals to 279. 2m, fracture
conductivity equals to 2446. 8 X10° um”®.

Key words: Tight gas; Multiple fracture;Pressure superposition;Production decline; Orthogonal experimen-

tal design; Maximal development time
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