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Pore-Scale Simulation of Microcosmic Flow during
Water-Alternating-Gas (WAG) in Porous Media

YANG Yong-fei, YIN Zhen, YAO Jun*, LI Ya-jun, WANG Chen-chen

School of Petroleum Engineering . China University of Petroleum, Qingdao 266580, China

Abstract: In order to better understand the pore-scale physics of three phase flow during water-alternating-gas (WAG) injec-
tion, we simulate the WAG process in different wettability systems based on a 3-D pore-scale network model in this study, and
the saturation paths, occupancy statistics and displacement statistics are obtained. The results show that oil is almost displaced
during the first 2 WAG cycles; then, saturation and occupancy statistics of fluids reach a steady condition; the existence of
double and multiple displacement chains enhances oil recovery. The obtained fluid saturation variation, fluid distribution and
displacement type during WAG give good interpretation for the micro displacement mechanism in porous media.
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Fig. 1 Three-dimensional pore network model

R 1 TEEE K EMBHE

Table 1 Contact angle of pores in the three models

(L EIpIE S KA Oow)
FAFE R (Base Case, BC) 0
TRA IR A(MWL) 0,140
RGBT BOIMWS) 0,140
Bl AR (DCA) 0~30

MWL KIBFLER ~<<15X107° m, cosfow = 1; B FLEL r=15X
1075 m, coslfow="0. 77. MWS, /KB LB r<<15X 10" ¢ m, coslow =
—0. 77; B ALBR r==15X 107 m, cosfow = 1. il 7K 4 fih £ 53 A $ 7
(DCA) LAl TE AT FLB R BEHL 22 155 0. 5<<coslow<<1. HFpMLFN
JEETE SO — UK IR i SR R ) L R B2 U R 1) I s A A E Sy
1, Al 3 ASRERY AU ) H bt A BEAR S BC BERLIE.
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Fig. 2 Saturation paths comparison
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Fig. 3 Residual oil saturations during WAG for the three

models
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Fig. 4 Occupancy statistics of BC model during the 1st gas
flood
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Fig. 5 Occupancy statistics of MWL Model during WAG Cycle
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