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Study on applicability of trilinear flow model for multistage fractured horizontal well
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Abstract: A trilinear flow model is one of the common methods solving the well test models for the multistage fractured horizontal
wells. By the orthogonal test, the range analysis method and the variance analysis method, we analyzed the influence of the half frac-
ture length, the half reservoir thickness, the width of the inner zone, the dimensionless fracture conductivity and the permeability in
inner zone on the double log curves fitting of the pressure and the pressure derivative of the trilinear flow model and numerical mod-
el. According to this analysis, the factors affecting the curves of the pressure characteristic curves of two models ranged from more
to less are the dimensionless fracture conductivity (Fe)), the permeability in inner zone (k), the half fracture length («;), the half
reservoir thickness («x.)and the width of inner zone(y.). The fracture conductivity affect obviously on the fitting of the pressure char-
acteristic curves of two models. When the fracture conductivity is less than 1, the curve fitting effect is poor, so the linear flow mod-
el is not applicable. Otherwise, when the fracture conductivity is greater than 1, the curve fitting effect is good, so the linear flow
model is suitable.
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Fig. 1 Schematic diagram of stimulated reservoir region
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Fig. 2 Physical model of trilinear flow
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Fig. 3 Schematic diagram of numerical well test mesh

model for multistage fractured horizontal wells
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Table 1 Factors and levels of orthogonal experiments
e
K
X /m x/m y. /m Feon ki /107 wm?
1 30 200 20.83 1 0.001
2 60 300 50 5 0.01
3 100 400 83.33 10 0.1
4 140 500 125 50 1
5 180 600 166.67 100 10
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Table 2 Results of orthogonal experiments

F% wm  x/m y/m Fo k/10%pm®  FeRAHZERE
1 30 200 20.83 0.1 0.001 0.396 631
2 30 300 50 1 0.01 0.279 292
3 30 400 8333 10 0.1 0.209 394
4 30 500 125 50 1 0.152 497
5 30 600 166.67 100 10 0.102 971
6 60 200 50 10 1 0.107 713
7 60 300 83.33 50 10 0.029 492
8 60 400 125 100 0.001 0.102 189
9 60 500 166.67 0.1 0.01 0.404 976
10 60 600 20.83 1 0.1 0.150 34
11 100 200 83.33 100 0.01 0.087 965
12 100 300 125 0.1 0.1 0.392 069
13 100 400 166.67 1 1 0.075 188
14 100 500 20.83 10 10 0.072 519
15 100 600 50 50 0.001 0.066 288
16 140 200 125 1 10 0.048 006
17 140 300 166.67 10 0.001 0.140 619
18 140 400 20.83 50 0.01 0.169 879
19 140 500 50 100 0.1 0.090 949

20 140 600 8333 0.1 1 0.387 175
21 180 200 166.67 50 0.1 0.190 454
22 180 300 20.83 100 1 0.165 546
23 180 400 50 0.1 10 0.334 429
24 180 500 83.33 1 0.001 0.070 946
25 180 600 125 10 0.01 0.141 509
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Fig. 4 Fitting curves when Fp=0.1 of five tests
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Fig. 5 Fitting curves when Fep=1 ~ 100 of four tests
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Table 3 Range analysis of maximum distance

e KM ZE I B A 1
IKF

k/107 pum’

x/m x/m yJ/m Fo

1 0.228 157 0.166 154 0.190983 0.383 056 0.155 335
2 0.158 942 0.201 404 0.175734 0.124754 0.216 724
3 0.138 806 0.178216 0.156994 0.134 351 0.206 641
4 0.167 326 0.158 377 0.167 254 0.121 722 0.177 624

5 0.180 577 0.169 657 0.182842 0.109 924 0.117 483

W2 0.089351 0.043026 0.033989 0.273 132 0.099 241
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Table 4 Analysis of variance

P [ES AmE  Bres FIH
x 0.022 416 4 0.005 604  2.441234
x. 0.005 452 4 0.001363  0.593 706
¥ 0.003 507 4 0.000 877  0.38193
Fey 0.272 687 4 0.068 172 29.696 84
b 0.032218 4 0.008 054  3.508 662

R 0.009 182 4 0.002 296

pEgill 0.345 462 24
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