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Abstract

In this paper, a technique of rock physics template construction is proposed and applied in time-lapse
seismic feasibility analysis and quantitative prediction of remaining oil distribution. Based on well da-
ta, the Hertz-Mindlin contact model and the Hashin-Shtrikman lower bound model, forward modeling
with different parameters such as porosity, shale content, fluid properties, oil saturation, and temper-
ature and pore pressure was carried out to get data for rock physics template. With the rock physics
template matched with geological features, we can get quantitative regulation between elastic para-
meters and oil saturation under various conditions, which can be used for time-lapse seismic inter-
pretation. The practical application shows that the time-lapse seismic prediction is in good agreement
with the well drilling results in S oilfield.
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Figure 1. Construction workflow of rock physics template
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Figure 2. Schematic diagram of rock physics template
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Figure 3. Rock physics template for the target reservoir in S oilfield
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Figure 4. Elastic parameters variation in water flood reservoir with different po-
rosity. In the figure, AZp, AVp/Vs, AL x p are relative variation ratio of p-wave
impedance, p-wave to s-wave velocity ratio and lame constant x density respec-
tively
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Figure 5. P-impedance difference map of the layer H11 based on time-lapse
seismic inversion
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Figure 6. Lame constant x density difference map of the layer H11 based on
time-lapse seismic inversion
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Figure 7. Prediction oil saturation map of the layer H11 based on time-lapse
seismic inversion
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