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Abstract

In order to improve the theory of waterflooding performance, a mathematical model of five-spot
pattern is developed using stream tubes. By superposition calculation of displacement process in
single tube model, the solution of the stream-tube model is obtained, and the waterflooding per-
formance parameters of the reservoir can be calculated. With the analysis of the dynamic changes
of calculated oil rate, water rate and oil recovery combined with the displacement front, it can be
concluded that water breakthrough in the stream tube affects the changes of performance results.
The results provide theoretical guidance for development and adjustment of waterflooding.
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Figure 1. Schematic diagram of the five-spot pattern
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Figure 2. Schematic diagram of a triangular stream tube
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Table 1. Basic model parameters
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Figure 3. Oil/water rate vs. PV injected of the main stream tube
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Figure 4. Oil/water rate and oil recovery vs. PV injected of the five-spot pattern
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Figure 5. Dynamic position of the displacement front
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