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Parameter Analysis of Fluid Flows in Low—Permeability Reservoirs
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Abstract Pores are underdeveloped in low—permeability reservoirs, so permeability and productivity of low—permeability reservoirs can be
quite low, and the pressure transits at a very low speed. When a pressure gradient is established in low—permeability reservoirs, the
response of production takes a long time period. The Darcy law is improved through experimental studies in this paper. As an experimental
rule, the Darcy law has limitations in its applications. For conventional reservoirs, this law is appropriate. However, in low—permeability
reservoirs the fluid flows are quite different from those in the conventional ones. An improvement of the Darcy law, based only on the
threshold pressure can not properly describe the fluid flow in low —permeability reservoirs. A new relation between the permeability,
pressure and rate of flow has to be considered and it is established through experimental studies in the paper. The relation is in an explicit
expression, which can be used to study the fluid flow in low—permeability conditions.
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Table 1 Parameters a and b for different n
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a b
mPa-s™)
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Table 2 Rate of flow in different displacement pressures (unit: mL/min)
p/MPa
K/(10%pm?)
1 2 3 4 5 6
0.278 0.0127 0.0212 0.0297 0.0382 0.0467 0.052
0.556 0.0494 0.1136 0.1778 0.242 0.3062 0.3704
1.84 0.0967 0.1975 0.2983 0.3991 0.4999 0.6007
2.302 0.0576 0.1244 0.1912 0.258 0.3248 0.3916
3.5559 0.4695 0.9538 1.4381 1.9224 2.4067 2.891
4.1229 0.8192 1.6562 2.4932 3.3302 4.1672 5.0042
61
2 K= ’ 4 308k i p/MPa
o ’ ) ’ 5t el o
S o "2
) ) 5 2x10 m N ‘g n a3
H 2x107%um* - x 4
E 3 x5
o ) ) g o 6
, o2t
9 .l |
q=fe* (6)
A ° 9 1 2 3 4 5
=L ,T ,10%/s, 153%4/10 3 pm?
M
4 g7 s 3 o 4 K—q
3 ) T fg ) Fig. 4 K-q curve in different displacement pressures
5 o
5(a).5(b) T /& (7. (8) (6)
(]=0278 TO.9673 eO.‘)Slfn“““K (9 )
f=0.2787%% (7) ) )
2=0.95167°% (8) . .
84 2010,28(5)
4@7




] jcmik

L4
3 fg T .
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