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Eclipse Numerical Simulation Techniques for Polymer Surfactant
Flooding: Theory and Practice

ZHENG Hao, SU Yanchun, ZHANG Yingchun, ZHOU Fengjun, WANG Yuejie
Bohai Oilfield Exploration and Development Institute, Tianjin Branch of CNOOC Ltd., Tianjin 300452, China

Abstract The reservoir numerical simulation, as a mature technology, is widely used in the adjustment and the optimization of the
production measures in the oil exploration, and the oil recovery improvement. Although the numerical simulation softwares of chemical
flooding are numerous, but their basic principles and the realization methods are similar. This paper takes the Eclipse numerical
simulator as an example, discusses the basic principle and the numerical simulation implementation of the polymer—surfactant flooding,
presents the laboratory parameters required and the determination methods. A new method of constructing the capillary desaturation curve
is proposed by combining the numerical simulation calculation with the oil displacement experiments, and with a special oilfield as an
example, the parameter selection and the sensitivity analysis are shown: the polymer concentration is 1500mg/L, and the surfactant
concentration is 0.1%.

Keywords reservoir numerical simulation; polymer; surfactant; parameter processing
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Table 1 Comparison between the polymer flooding model
and the black oil model
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Table 2 Comparison between surfactant flooding model
and the black oil model
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Fig. 4 Typical model of anti-nine point well pattern
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Table 4 Orthogonal experimental design and results of
polymer-surfactant flooding parameters

BOEM BRAML SRR Rk SRR/

R R MHMES iR %
S 1 1 2.5 1 1 70.37
ST 2 1 2.0 0.75 5 69.26
U 3 1 1.5 0.5 10 66.17
S 4 0.75 2.5 0.75 10 67.05
U5 0.75 2.0 0.5 1 69.67
4 6 0.75 1.5 1 5 65.50
ST 0.5 2.5 0.5 5 67.53
S8 0.5 2.0 1 10 62.74
S 9 0.5 1.5 0.75 1 63.84

PIE 1 68.60 68.32 66.20 67.96
W2 6741 67.22 66.72 6743
¥E3 6470 65.17 67.79 6532
e 2% 3.90 3.15 1.59 2.64
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