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Dynamic inversion method of percolation characteristic
parameters after gas injection in tight reservoirs
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Abstract: In the process of gas flooding development of tight reservoirs, gas channeling usually leads to poor development
performance or even shutdown. There was no mature theoretical method to calculate the percolation characteristic parame-
ters after gas injection in the tight reservoirs. Based on the principle of percolation mechanics, the characterization func-
tions between oil—-gas—water three—phase saturations and relative permeability are established by using the Stone model. By
analyzing the function relation among the dynamic parameters, the percolation characteristics parameters and relative per-
meability, the saturation-water cut—gas—oil ratio (GOR) relation charts are established. With the help of these charts, the
percolation characteristic parameters are reversed by using dynamic development parameters. The dynamic development
parameters include water cut and GOR, and the percolation characteristic parameters include the fluidity of underground
mixed fluid, average reservoir permeability and average permeability of gas channeling channel. This method is applied to

perform the dynamic reversion of reservoir percolation characteristics parameter in the well group with gas channeling. The
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results show that the inversion results are consistent with the characteristics of single-well gas channeling and production

dynamic behavior. The average permeability of gas channeling wells during production is much lower than that of wells

without gas channeling. The higher the degree of gas channeling is, the greater the average permeability of gas channeling

channel will become , which indicates that there are obvious fractures or gas channeling channels in the layer.

Key words: tight oil reservoir; gas channeling; average reservoir permeability ; average permeability of gas channeling chan-

nel; dynamic inversion
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Tablel Calculation results of each parameter in diagram of saturation—water cut-GOR

59 T it 9 P *
ETRe) S.(f) S,() 5,0 K_(1075) K (107%) K, (10%) () GOR(f)
1 0.351 0.598 0.051 45 16 000 1.4 0.004 73
2 0.36 0.589 0.051 180 13 000 1.4 0.154 8.4
3 0.37 0.579 0.051 540 11 000 1.4 0.394 9.9
4 0.38 0.569 0.051 1000 9 600 1.4 0.597 11.8
5 0.39 0.559 0.051 1 600 8000 14 0.738 14.1
6 04 0.549 0.051 2300 6 600 14 0.829 17.1
7 041 0.539 0.051 3100 5400 1.4 0.888 20.8
8 0.42 0.529 0.051 4000 4400 1.4 0.926 25.6
9 0.43 0.519 0.051 4900 3500 1.4 0.951 31.9
10 0.44 0.509 0.051 6 000 2800 1.4 0.967 402
11 0.45 0.499 0.051 7100 2200 1.4 0.978 512
12 0.46 0.489 0.051 8200 1700 14 0.985 66.3
13 0.47 0.479 0.051 9 400 1300 14 0.990 87.3
14 0.48 0.469 0.051 11 000 960 1.4 0.994 117.2
15 0.49 0.459 0.051 12 000 700 1.4 0.996 160.8
16 0.5 0.449 0.051 14 000 500 1.4 0.997 226.3
17 0.51 0.439 0.051 15 000 340 1.4 0.998 328.5
18 0.52 0.429 0.051 16 000 230 1.4 0.999 494.6
19 0.53 0.419 0.051 18 000 140 14 0.999 779.0
20 0.54 0.409 0.051 20 000 87 14 1.000 1298.9
21 0.55 0.399 0.051 21 000 48 1.4 1.000 23334
22 0.56 0.389 0.051 23000 24 1.4 1.000 46448
23 0.57 0.379 0.051 25000 10 1.4 1.000 107726
24 0.58 0.369 0.051 27 000 35 1.4 1.000 324185
25 0.59 0.359 0.051 29 000 0.64 1.4 1.000 177 523.6
326 0.351 0.389 0.26 45 24 7500 0.716 24E+07
327 0.36 0.38 0.26 180 11 7500 0.996 5.6E+07
328 0.37 0.37 0.26 540 32 7500 1.000 1.8E+08
329 0.38 0.36 0.26 1000 0.56 7500 1.000 1.0E+09
330 0.351 0.379 0.27 45 10 8000 0.854 6.0E+07
331 0.36 0.37 0.27 180 3.6 8000 0.999 1.8E+08
332 0.37 0.36 027 540 0.62 8000 1.000 1.0E+09
333 0.351 0.369 0.28 45 35 8 600 0.946 1.9E+08
334 0.36 0.36 0.28 180 0.7 8 600 1.000 9.7E+08
335 0.351 0.359 0.29 45 0.64 9200 0.990 1L1E+09
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Fig.6 Dynamic variation curves of underground mixed—fluid
fluidity during production in well group XN
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Table2  Average inversion results of main underground
parameters in well group XN

4 IR WA Y f#EB B SHEEIE B
fE(1/(mPa-s)) ¥J{E (mD) FHE(mD)
X1 1.06 0.037 42.19
X2 1.21 0.007 117.50
X3 1.27 0.005 59.38
X4 1.04 0.053 1562.75
X5 1.21 0.018 301.13
X6 0.99 0.056 743.44
X7 0.12 0.406 0
X8 0.05 0.098 0
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