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Fig.2 Flow chart of algorithm based on BP neural network
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Fig.3 Model analysis of forced crack closure
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Table 1 Parameters of neural network
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Table 2 Weights within neural network

e HAJZPUE 2 BUE
1 1. 3865 -0.05716 -0.566 -0. 52496 -0.08796 0.72528 -3.1736
2 1. 0605 0. 17098 0. 11422 -0.29087 0. 12461 0.20255 1.5144
3 -0. 89675 0. 24362 0.09175 -0.1772 -0.12979 -0.43025 0. 052813
4 0. 48179 -0.0692 —-0.36876 —-0. 03666 0. 006714 0. 66988 —-0.47874
5 0. 045826 0. 046739 0. 049775 -0.20696 0. 003701 -0.21235 —-3.0568
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AL A

Model Analysis of Forced Crack Closure in the Sulige Gas Field Based on BP Neural Network

LI Da'? ,FU Peng'” ,ZHU Li’an'” /HE Ping'~
(1. Research Institute of Oil and Gas Technology , PetroChina Changqing Oilfield Company , Xi’an,Shanxi 710018 ;2. Na-
tional Engineering Laboratory of Low — permeability Oil & Gas Field Exploration and Development ,Xi’an ,Shanxi 710018)

Abstract: In order to reduce the adverse effect of fracturing on reservoirs , fracturing fluid should be discharged from strata timely. Based on material
balance theory,seepage mechanics and a two — dimensional leak — off model,a mathematical model of forced crack closure is established and a correspond-
ing calculation program is compiled. It permits to determine crack forced close time according to the law of wellhead pressure and fracture close conditions
for different permeability, crack heights and crack half — lengths. Meanwhile, the weight of the influence of different factors on the forced crack closure time
is analyzed by using BP neural network coupling with data from the model. The results show that the permeability, crack height, viscosity, crack half —
length , wellbore radius and choke radius are the main factors affecting the time of crack closure. Among them, permeability and choke radius have the lar-
gest weights of influence. Therefore , during flow back of fracturing fluid,in order to optimize the fracturing, we should consider the choice of choke radius.
The results of this work would be helpful to further studying the time of fracture closure.

Key words : hydraulic fracturing, BP neural network, forced crack closure,two — dimensional leak — off , factor analysis, Sulige gas field
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