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Application of neural network in well test analysis in low permeability oilfield
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Abstract: “A” oilfield is a typical low permeability sandstone oil reservoir that has relatively successfully been devel-
oped in Jilin oilfield area. The well test interpretation is relatively complicated. The times of radial flow occurring on
wells’ pressure build-up curves account for only 20%~ 30% of the total times occurring in all tested wells. This pa-
per introduces an integrated interpretation technology by integrating pattern recognition, neural network BP algorithm
and well test interpretation software. It can specifically divided into the following steps: ( 1) analyze and interprete the
bilogarithmic and semilogarithmic diagrams of wells with radial flows, and find out the pseudoslopes( m 1, ma, ms and
m) in the continuous flow section, at the flex point, in the transitional section and on the straight line section of radial
flow; ( 2) applying the neural network BP algorithm to construct the mathematical relation among m1, mo, m3 and m;

(3) input the basic testing data of the wells without radial flow into the well test interpretation software, derive the m,

my and m3, and then derive m with BP algorithm; ( 4) substitute the parameters mentioned above and fitting them
through to the three curves in the bilogarithmic and semilogarithmic diagrams, and in historic fitting diagram to be fit-
ting to one another.
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Table 1 Emulating and predicting samples of slopos in radial flow sections of MDH curve determined with BP algorithm
L . my/ ma/ ms/ m/ m'/ RS2 "
e ISR (kPascycle ) (kPatcycle” ') (kPascycle” ') (kPa*cycle™') (kPa®cycle™ ') /% i
al 1999- 01 22~ 28 504. 1 1332.2 2432.7 1399.0 1424.50 1.79
al 1999- 06- 24~ 30 534.7 1140.0 1718.2 1574.3 1524.10 3.29
a2 1999- 04- 12~ 19 53.2 182.4 551.1 248.5 270. 69 8.20
a3 2000- 08 01~ 08 25.7 89.0 160. 8 211.5 229.75 7.94
a4 1999- 04- 14~ 21 65.1 537.1 1498. 8 467.0 481.85 3.08
a4 1998- 04- 12 46.2 224.0 392.8 246.9 261.74 5.67
a5 2000- 08 08~ 16 60. 8 462.9 1321.8 611.0 415.02 47.22
ab 2000- 08 01~ 08 58.6 1451.8 6 060. 1 654.3 672.42 2.69 2 5] R A
a7 2001 02- 08~ 03- 21 60. 1 396.4 1486.8 396.9 390. 86 1.55
a8 2001 09- 18~ 25 100. 6 1045.5 2180.6 1389.9 1388. 80 0.08
a9 2000- 16- 17~ 24 57.3 821.4 1.802.7 680. 8 665. 84 2.25
al0 1999- 06- 24~ 30 127.8 413.3 836.4 483.8 452.74 6. 86
all 2001 06- 17~ 30 165.2 3654.1 8707.0 2 966. 3 2 966. 30 0.00
al2 200k 11 26~ 12- 04 51.2 487.4 749.6 390. 4 343.72 13.58
al3 1999- 06- 22~ 29 48.7 386. 8 1094.2 313.4 339.20 7.61
al4 1999- 07 14~ 20 26. 4 130.5 278.0 209. 5 235. 05 10. 87
al5 1999- 07 14~ 20 45.2 472.5 1174.1 418.9 361. 36 15.92 e A
al6 2000- 10- 17~ 24 140. 2 1167.6 4815.1 1018.3 1 050. 70 3.08
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Table 2 Comparison between fitting parameters before and after deleting linear portions of radial flow
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