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Effect of Different Types of Seepage Fluid on Permeability
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Abstract Permeability is a crucial parameter to evaluate the ultra —low permeability reservoir. The permeability of ultra —low
permeability core samples was tested by using both nitrogen and helium. The factors affecting permeability were analyzed, including fluid
types, displacement pressure, slippage effect, and their interaction. The research indicates that slippage effect exists, when the
permeability is tested by either nitrogen or helium, however, there are differences in the results. With the same displacement pressure,
the permeability tested by helium is bigger than that tested by nitrogen, and the differences are even more significant for the lower pore
pressure. It is indicated that when helium at low pore pressure is used for the test, the slippage effect makes a bigger contribution to the
permeability, since the diameter of helium molecules are smaller, and the molecular free length is longer. Slippage effect is stronger,
especially for the lower permeability core samples.
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Table 1 Conventional physical properties for the laboratory core samples

F=RlNe 2 KBEE/lem  EHf/em  FLBUE/%  F NGBS FR/107um? AL RBER/N107wm?  Z A CB3E R/10 3 wm?

C1 5.060 2.539 16.55 1.540 1.1841 1.2902

C2 5.040 2.544 16.64 0.754 0.5499 0.6256

C3 5.033 2.537 15.43 0.567 0.4098 0.4827

Cc4 5.020 2.537 15.29 0.428 0.0677 0.084

C5 5.025 2.539 10.45 0.171 0.1043 0.1121

C6 4.468 2.519 11.29 0.334 0.1327 0.1546

C7 4.843 2.511 8.63 0.040 0.0095 0.0116
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Fig. 1 Comparison of Klinkenberg permeability between
nitrogen and helium of cores
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Table 2 Test results of slippage effect for different
seepage fluids

di5 fLBRE/% il b xr b s b wxlb
/107 pm?
cl 1655 1540 0.065 0.129 1.980
2 1664 0754 0099  0.187 1.882
3 1543 0567 0142 0237 1672
c4 1529 0428 0219 0407 1.860
c5 1045 0171 0268 0410 1.531
c6  11.29 0334 0254 0386 1.520
c7 8.63 0040 0378 0548 1.450
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Fig. 2 Slip factors for different seepage fluids
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