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Numerical Simulation of Remaining Oil Distribution in Cyclothem

Li Chunying'* , Wu Xiaodong'

(1. College of Petroleum Engineering, China University of Petroleum ( Beijing), Beijing, 102249,
China; 2. Sinopec International Petroleum Exploration and Production Corporation, Beijing, 100083,
China)

Abstract: The remaining oil distribution in cyclothem is playing more and more important role in the
later period of oilfield development, so it is very important to study the remaining oil distribution in cy-
clothem for the later development adjustment of the high water-cut reservoirs using the fine numerical res-
ervoir simulation. Conceptual models have been built on the basis of geological condition of 8" sand set of
Sheng II Block in Shengtuo Oilfield to analyze the distribution rule of remaining oil in the same cyclothem.
The results show that, when water flooding is calculated till the high water-cut period,vertically,remaining
oil saturation of upper layers is high and that of lower layers is low and close to irreducible oil saturation in
the same cyclothem. Furthermore, the smaller the layer thickness,the bigger the density difference between
oil and water,and the smaller the oil viscosity,the more obvious this trend will be. But the location of per-
foration in injection wells has little effect on the remaining oil distribution. So the upper layers in cyclothem
should be the target for later development adjustment in high water-cut period of Shengtuo Oilfield.
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Table 1 Physical properties of fluid and rock of simulated block
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HE K/ (kg « LD 1. 00
HoH R R/ (kg « LD 0.92
KRR ZEL/ (GPa™ D) 0. 44
JEU 48 R AL/ (GPa™ 1) 1. 00
Jith 7R B R B 1.15
HAEH R/ (GPa™ D) 0. 88
KRB B 1. 00
KEIFEE/ (mPa « s) 0. 45
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Fig. 1 Relative permeability curve
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Table 2 Injection and production rate of different thickness
models
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b =R

# R (m® +d 1) (m® +d 1)

1 0.1 1. 25 5.15

2 0.2 2.50 10. 30

3 2.0 25.00 103. 00

4 5.0 62. 50 257.50
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Fig. 2 Influence of thickness on remaining oil saturation
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Fig. 3 Influence of perforation location of injection well

on remaining oil saturation
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Fig. 4 Remaining oil distribution at different crude oil density
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Fig. 5 Influence of oil viscosity on remaining oil saturation
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