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Abstract: The average formation pressure is a significant indicator of reservoir development and the foundation for reservoir capaci-
ty analysis and dynamic evaluation, which reflects the dynamic aspects of the reservoir development process. However, the conven-
tional shut-in method of measuring the average formation pressure affects production and is inefficient. Therefore, how to obtain the
average formation pressure changing with the reservoir production conveniently and quickly is of great significance for the whole
reservoir. The conventional method of calculating the average formation pressure does not consider the water influx because the res-
ervoir bottoms with both gas cap and bottom water are connected to the strong water body. Thus, this method is no longer suitable
for the reservoirs with gas cap and bottom water. Considering the characteristics of the reservoirs with gas cap and bottom water,
this study proposes a new water influx calculation method, namely the fitting deficit volume method to predict water intrusion,
which is combined with the material balance method and the function of average formation pressure is established. By solving this

function, the average formation pressure in the production process can be obtained. The comparison with the numerical simulation
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results shows that the relative deviation between the average formation pressure calculated by this method and the numerical simula-

tion is small, only 0.054%. The findings demonstrate that the method does not require a shut-in of the wells, has no effects on pro-

duction, and just calls for readily available dynamic and static information. It is simple to use and has a high degree of accuracy. It

can be concluded that the method can obtain the average formation pressure economically and efficiently. Based on the average for-

mation pressure, the drive index of the reservoir and the phase recovery can be calculated, which provides an important basis for

the subsequent development of the reservoir.
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Fig.3 Calculation results of water influx by
deficit volume method
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Table2 Basic production data of gas cap and bottom water reservoir

FEHMPa ZEFSE100m® REPKEA0' M BEGEEA0' m?

26.978 0 0 0

25.255 0.187 1.154 0.054
24.021 0.316 3.085 0.085
23.078 0.402 5.040 0.115
22.273 0.468 7.018 0.145
21.573 0.518 9.012 0.177
20.923 0.560 11.019 0.217
20.350 0.594 13.037 0.273
19.798 0.623 15.064 0.354
19.281 0.649 17.101 0.459
18.783 0.671 19.154 0.576
18.299 0.693 21.207 0.697

17.836 0.712 23.273 0.821

B, B, B, VA R/(m’em™) R/ (m’sm™)
1.481 1.481 0.005 1.013 162.894 /
1.482 1.534 0.005 0.992 153.164 1616.554
1.481 1.573 0.005 0.979 146.139 1024.739
1.479 1.604 0.006 0.970 140.730 797.548
1.476 1.632 0.006 0.963 136.092 666.221
1.474 1.657 0.006 0.957 132.039 574.717
1.470 1.682 0.006 0.953 128.262 508.033
1.467 1.705 0.006 0.949 124.919 455.620
1.463 1.727 0.006 0.945 121.689 413.576
1.460 1.750 0.007 0.943 118.653 379.211
1.456 1.773 0.007 0.940 115.722 350.517
1.452 1.796 0.007 0.938 112.862 326.556
1.448 1.819 0.007 0.936 110.122 305.770
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