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A Semi-Analytical Model and Seepage Characteristics of
Multi-Wing Fracture Off-Center Wells
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Abstract: In view of the actual situation of multi-wing fracture off-center wells, the mathematical model for
the wells was established. Based on the Laplace transform and the pressure drop superposition principle, the
semi-analytical solution of the bottom hole pressure in the multi-wing fracture off-center well in the Laplace
space, was obtained. The semi-analytical solution was discretized with the non-uniform flow method. Combined
with Stehfest numerical inversion, the numerical solution of the real space bottom hole pressure and the pro-
duction distribution were obtained. The numerical well test model for the reservoir was established with the
SAPHIR well test analysis software, and the numerical discrete calculation was carried out. The numerical re-
sults were compared with the calculation results of the semi-analytical model, which verifies the correctness of
the semi-analytical model. The results show that, the bottom hole pressure variation of the multi-wing fracture
off-center well can be divided into 8 main flow stages. Finally, the effects of the dimensionless conductivity, the
fracture asymmetry factor and the off-center distance on the bottom hole pressure variation and production dis-

tribution characteristics, were discussed.
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Fig. 1 The physical model for the off-center vertical well with asymmetric fracture
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Fig. 3 The numerical physical model of the fractured off-center well
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Fig. 6 Rate distribution curves influenced by the dimensionless conductivity of the fracture

—— wellbore pressure (7, = 500)

f—— wellbore pressure derivative (7,p = 500)
—— wellbore pressure (7,5 =1 200)
|L—— wellbore pressure derivative (7., =1 200)
10 — wellbore pressure (¥, = 1 500) A
a —— wellbore pressure derivative e
.a 3 ("o =1 500) el g
Q.,s ,I"'IA . e
210 e e
& /////l o
10‘3 . . - ! . . . . =
10”7 107 10° 10" 10 10°
TD

B 7 AR R X TG R R 5 1 5 2 A

Fig. 7 Pressure transient curves influenced by the distance between the wellbore and the reservoir center
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Fig. 8 Pressure transient curves influenced by the asymmetry factor
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