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Experimental Study of the Movable Fluid of Super—low Permeability
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Abstract For the evaluation of the seepage capacity and the development potential of super—low permeability sandstone reservoirs, the
percentage of the movable fluid and its distribution are key factors to be considered. To obtain the percentage of the movable fluid, one has
to determine T, cutoff value T, accurately. With Nuclear Magnetic Resonance (NMR) technology, centrifuged laboratory experiments were
carried out for the centrifugal calibration with 6 samples from super—low permeability sandstone reservoirs of Changqing, together with
quantitative calculations of the movable pore space controlled by various throats with different sizes in these samples. The experiment
results of these 6 samples are compared with those of 3 ultra—low permeability ones and 6 tight ones also from Changqing. The following
conclusions are drawn. For the sandstones of super—low permeability reservoirs in Changging, the empirical value of 1.38MPa for
centrifuging sandstones of low permeability reservoirs is no longer applicable. The optimal centrifugal force is 2.07MPa, which is used to
estimate the lower limit of the effective throat radius, which is 0.07wm. The Taug of super—low permeability sandstones in Changqing is
suggested to be 12.47ms. The percentage of the movable fluid controlled by large throats in super—low permeability sandstone samples from
Changqing is less than that in ultra—low permeability ones from Changqing and more than that in tight ones also from Changqing.
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Table 1 Statistics of conventional core data from 15 samples

1% 1% /(10" pm?) /(10 )
3 13.28~15.11 1426 1.28~4.52 2.71
8.74~11.20 9.89 0.13~0.71 0.34
6 7.28~11.88 10.05 0.010~0.063 0.041
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Table 2 Statistics of optimal centrifugal force for three kinds of reservoirs
1.38~2.07MPa 2.07~2.76MPa
/MPa
1% 1% 1% 1%
3 3.06~6.86 4.74 2.24~3.59 2.81 1.38~2.07
6 5.27~11.76 7.85 1.1~4.88 2.88 2.07
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Fig. 3 Distribution of movable fluid controlled by throat
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