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Fig. 1 Schematic diagram of multi-stage fractured horizontal wells with different included angles
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A New Well Test Analysis Method for Multi-Stage
Fractured Horizontal Wells With Angle Faults

LIU Qiguo', XU Youjie', LIU Yicheng®’, QI Shengzhi'
(1. College of Petroleum Engineering, Southwest Petroleum University,
Chengdu 610500, P.R. China;
2. Research Institute of Petroleum Exploration and Development, PetroChina
Southwest Oil & Gasfield Company, Chengdu 610000, P.R.China)

Abstract. Closed faults exist in some regions of eastern China, and they have great influence
on the pressure characteristics of oil wells. Based on the basic principles of seepage mechanics,
firstly, the bottom pressure solution of infinite-conductivity vertical fractured wells in the La-
place space was obtained by means of the basic theory of point source function and the Laplace
integral transform. Combined with the conductivity function, the pressure solution of finite-con-
ductivity vertical fractured wells was obtained. Secondly, the solution of multi-stage fractured
horizontal wells with different angle faults was obtained with the mirror reflection principle and
the pressure drop superposition principle. The pressure solution in the real space was given
through the Stehfest numerical inversion, and the typical pressure as well as the pressure-deriv-
ative log-log curves were drawn. The results show that, the typical characteristic curve is divid-
ed into 8 flow stages, the pressure derivative is a horizontal line of a 0.5x 360°/6 in the phase of
fault reflection, and the smaller the vertical distance from the horizontal well center to the fault
is, because the pressure-derivative curve characteristics of the radial flow are covered by the
boundary reflection characteristic curve, the earlier the fault reflection time will be. Moreover,
the larger the spacing between adjacent fractures is, the more obvious the early mirror flow
characteristic curve will be; the larger the fracture number is, the lower the early pressure and
pressure-derivative curve will be; and the larger the bilinear flow stage pressure derivative
curve is, the lower conductivity will be. The accurate evaluation of reservoirs with closed fault
boundaries and the reliable calculation of relevant parameters can be made through the pro-

posed model.

Key words: angle fault; multi-stage fractured horizontal well; mirror reflection; finite-conduc-
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