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Simulation of Digital Core of Carbonate Rock with Electrical Properties
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Abstract; Generally, it is difficult to obtain the resistivity data of low water saturation through the physical experi-
ments of carbonate rock reservoirs because of their small porosity preventing fluids draining in pore space. In this pa-
per, lattice gas automata (LLGA) based on the digital core was applied to simulate the electrical transport properties
of samples with different saturations, revealing the reasons producing non-Archie phenomenon and establishing the
new model of water saturation computation. The contrast of results from computation with the results from experi-
ments of artificial cores and actual cores was made and the good agreement of results demonstrated that the new
model was suitable to the accurate evaluation of water saturation of non-Archie carbonate rock reservoirs.
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Fig. 2 The core cast slices of carbonate rock and digital core model
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Fig. 3 The digital core model formed with the radius distribution of matrix grain
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Fig. 4 The simulated results of relations between

formation factor (F) and porosity (¢)
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Fig. 7 The contrast of results from the calculation

6 AI#HMHS.XRE

Fig. 6 The IS, relation of artificial samples and method using Archie’s formula
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