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The Production Decline Law and Water Drive Characteristic Curves in
Ultra—low Permeability Reservoirs
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Abstract Low porosity, low permeability, presence of a starting pressure and development of micro —fractures are the main
characteristics of ultra—low permeability reservoirs, and the conventional production decline law and the water drive characteristic curves
can not correctly reflect their production features. Based on the seepage theory, combined with production data, a production decline law
and water drive characteristic curves in ultra—low permeability reservoirs are obtained. It is shown that in the analysis of the production
decline, water cut and water drive characteristic curves, the effect of the starting pressure must be considered. The production decline of
an ultra—low permeability reservoir experiences two stages, and using two decline curves to fit the production data can achieve better
results. In the analysis of the water drive characteristic curves, recovering the water cut of high water cut wells can reveal the real water
cut level of the reservoir, and the ultimate recovery can be predicted more accurately. This paper can provide some guidelines for the
tapping potential measures and modification for the ultra—low permeability reservoir.
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Table 1 Relation between production decline and starting pressure gradient
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E la 2a 3a 4a Sa 6a Ta 8a 9a 10a
1 7.33 5.38 3.95 2.89 2.12 1.56 1.14 0.84 0.61 0.45
0.95 7.08 527 3.93 2.92 2.17 1.62 1.21 0.90 0.67 0.50
0.90 6.81 5.15 3.90 2.95 2.23 1.69 1.28 0.97 0.73 0.55
0.85 6.53 5.02 3.86 2.96 2.28 1.75 1.34 1.03 0.79 0.61
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Fig. 1 Prediction results and practical production data of second class reservoir in Daqging peripheral oilfields
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Fig. 2 Prediction results and practical production data of
a third class reservoir in Daging peripheral oilfields
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Table 2 Relation between production decline and water cut change law

TR
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KRR BE /%

1 4.93 8.59 11.02 13.02 14.85 16.67 18.67 21.10 24.76 3240
0.95 4.70 8.36 10.79 12.78 1461 16.44 18.43 20.87 24.53 32.17
0.90 4.46 8.12 10.55 12.54 14.37 16.20 18.19 20.62 24.28 31.93
0.85 4.20 7.86 10.29 12.28 14.11 15.94 17.93 20.37 24.03 31.67
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Fig. 3 Water change curve of before and after water cut
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