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Table 1 Position of observation points

x/cm y/cm z/cm
1 41.5 20 80
2 41.5 20 10
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Table 2 Errors between analytical solutions and observed values on different conditions
~*S e cm cm mm 0
Q/(mL«s ™) R / / / /%
2 1061 1051 —10 —0.9
200 4 206 5 1040 1025 —15 —1.4
8 1038 1053 15 1.4
2 893 876 —17 —1.9
532 11 186 5 849 818 —31 —3.7
8 841 891 50 5.9
2 502 461 —41 —8.2
1350 28 390 5 491 307 —184 —37.5
8 437 493 56 12. 8
2 153 86 —67 —43.8
2 050 43111 5 91 —130 —221 —242.8
8 37 132 95 256. 8
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Hydraulic Performance of Horizontal Well and
Applicability of Its Analytical Solutions

WAN Jun-wei, SHEN Zhong-zhi, PAN Huan-ying
(Faculty of Engineering , China University of Geosciences, Wuhan 430074, China)

Abstract; Based on the hydraulic performance of horizontal well, the authors produced a grant sand
tank model, by which they took horizontal well pumping tests on the different flux, measured the value
of the head and flux obtained from time to time, and studied its hydraulic performance. The hydraulic
test of the sand tank model showed that (1) several kinds of flow regimes are presented in the horizontal
well pipe during the horizontal well pumping. such as transient region of laminar flow, hydraulic smooth
region, transient region of turbulent flow and hydraulic roughness region. (2) The head loss of horizon-
tal well pipe, which is neither neglected nor linear, is closely related to the flow regime, so that it is not
perfect to describe a horizontal wellbore with the linear or square sink. The reflectance theory is used to
establish the analytical model. On the linear sink basis, when only flow of laminar (Re<(2 320) or flow
of laminar and transient regions of laminar flow (Re<(4 000) are presented in the horizontal well pipe,
the analytical solution is approaching the test data. However, when flow of laminar, flow of laminar and
transient regions of laminar flow, hydraulic smooth region, and transient region of turbulent flow or hy-
draulic roughness region (Re<4 000) occur, the analytical solution is not applicable. Then a new com-
bined mathematical model of flow should be used in an aquifer-horizontal well system to obtain a solu-
tion,

Key words: horizontal well; sand tank model; flow regime; flow resistance; analytical solution.
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Three-Dimensional Discrete Fracture Network Model and Its Inverse Method

YU Qing-chun', Yuzo Ohnishi?
(1. Tsukuba Software Engineering Co. , Ltd, Japan; 2. Department of Civil Engineering , Kyoto Uni-
versity , Japan)

Abstract; This paper presents and investigates an inverse method to simulate three-dimensional dis-
crete fracture network of rock masses. The guiding principle of this method is to optimize the model to
produce the same results as those from the filed observations, including the number and size of frac-
tures, which is actualized through fitting the simulated fractures to the mapped fractures on outcrops
and bore-holes. An illustrated example is presented to demonstrate the method.

Key words: fracture network; inverse method; model.



