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Abstract ; Due to factors like gravity,laminar flow of oil, gas and water occurs in horizontal wells, which completely differs
from the traditional vertical or slant wells. When applied to horizontal wells,the traditional fluid production profile inter-
pretation method often produces errors. Thus it is imminent to create a new interpretation method for horizontal wells, so
as to improve its interpretation accuracy and to enhance oil recovery. In this paper,we first analyzed the existing interpre-
tation methods ,and then describe the experimental results of horizontal well flow pattern mechanism. Our test data showed
that the flow pattern remains constant when the tilt angle and the fluid parameters in each phase of the horizontal wells
are the same. Yet a slight change in the inclined angle has great impact on the flow pattern. Therefore, we proposed an
equal-tili-angle interpretation model to calculate the flow rates of each phases in horizontal wells, designed an inversion
algorithm , and programmed the model for calculation of fluid production of each layer. Comparative analysis with logging
data from 22 wells showed that the error is less than 7. 8 % for single phase flow interpretation,less than 9. 8 % for multi
phase flow interpretation , and less than 9. 68 % for total flow interpretation. Experimental results show that this interpreta-
tion method can improve the interpretation accuracy of fluid production profile in horizontal wells,and meet the require-
ments of engineering applications.
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Fig. 1  Experiment photograph of multiphase flow in horizontal wells
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Fig. 2 Design of equal-tilt-angle comparison based interpretation method
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Fig. 3 Design process of inversion calculation

of equal-tilt-angle production profile
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Fig. 4 Simulation software of equal-tilt-angle production profile
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Table 1 Comparison of the interpretation results with well head measurement of multiphase flow
P/ (m e d!
w7/ ( ) - %
W4 f R BEREE/m 1 H A S INECHE
i a K i A K Wi = K
0G1 2 091.93 ~2 099. 82 63.34 215.36 0 66. 63 226.20 0 5.10 5.10 0
0G1 2 124.76 ~2 127.98 52.74 179.32 0 56. 37 191.70 0 6. 80 6.90 0
0G2 1879.93 ~1 886.3 47.53 123.58 0 52.52 135.57 0 9.50 9.70 0
0G2 1911.13 ~1 915. 08 41.07 106. 79 0 45. 67 118. 94 0 9.20 9.30 0
oW1 3 810.39 ~3 816.20 120.37 12 131.22 80. 59 123.72 12 640. 56 80. 59 2.70 4. 10 0. 50
oW1 3 840. 15 ~3 846. 67 101.42 12 112.27 61. 64 104.76 12 621. 61 61. 64 3.30 4.20 0
oGW2 3047.715 ~3 057. 617 91.33 7 903.52 41. 16 95. 14 8 205. 81 53.79 0.10 0.10 0. 30
oGW2 3 068. 741 ~3 079. 743 72.38 7 884.57 22.21 76. 19 8 186. 86 24. 84 5.20 3.80 9. 80
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Table 2 Comparison of the interpretation results with well head measurement of single-phase flow

P/ (m? o d7)

4 R 2 B R/ m ey oS- W/ %
Wi 2 169. 30 168. 10 0.70
w1 1 602.99 ~1 607. 43 49.90 48. 80 2.20
w1 1633.40 ~1 641.09 55.38 59.72 7. 80
w2 ERITN Y= 482. 56 489. 72 1. 50
w2 1388.9~1395.5 131. 60 135.00 2.50
w2 1408.45 ~1 411.25 59.30 60. 10 1.30
01 A2 1233.50 1251.70 1.45
01 1627.25 ~1 632.95 200. 31 210. 54 4.86
01 1 660.45 ~1 673.15 415.75 401. 59 3.53
02 iz 826. 30 838. 30 1.43
02 1 966. 45 ~1 984. 95 551.10 565. 80 2.59
02 2 042. 65 ~2 054. 80 272.00 278.20 2.23
03 L) 900. 50 921.50 2.28
03 1419 ~1 421 187.26 192.19 2.57
03 1655 ~1 658 667. 58 703. 14 5.06
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Table 3 Comparison of the interpretation results with well head measurement of total flow

I 1T bR IR
4 S A S e v N O e N e Z ¢ SV e
(md - d1) % (m®-d") (m®-d") % (m®-d") (m?-d") % (m® -d")

01 16.9 17.6 4.14

02 63.3 60.5 4.42

Wi 168. 1 169. 3 0.71

W2 489.7 482.6 1.45

W3 1251.7 1233.5 1.45

Gl 80 856.9 77 258.5 4.45
GW1 73.6 146 350.0 70.1 145 875. 1 4.76 0.30
oW1 295.7 90.2 680. 1 298.1 90.2 745.9 0.83 0.04 9. 68
ow2 67.8 60.7 238.7 68.7 64.6 231.5 1.36 6.49 2.99
ow3 61.8 39.2 550.4 61.5 40.1 562.4 0.51 2.19 2.18
ow4 119.9 62.8 695.6 121.5 66. 1 691. 1 1.29 5.26 0. 66
OWS5 201. 4 40.2 12 131.3 199. 6 44.0 11 265. 1 0.88 9.37 7.14
0G1 55.2 4077.5 56.6 4428.3 2.65 8.60
OGW3 58.4 32.3 1197.5 57.9 30.2 1296.4 0. 86 6.54 8.26
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