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Development and Application of Flow Control Screen Completion for Horizontal Wells

Xu Xin

(Drilling Technology Research Institute, Sinopec Shengli Oilfield Service Corporation, Dongying,
Shandong,257017 , China)

Abstract: To solve the high water cut or watered out which has occurred in horizontal wells completed with
screen in the late development stage,the completion with flow control screen for horizontal wells has been devel-
oped. Firstly,a 3D model was set up using mathematical simulation method to obtain the flowing characteristics of
fluid in the flow control screen,and then the relationships between viscosity,flow rate and pressure difference were
determined by lab test,and the corresponding mathematical model was set up,finally basic properties of the screen
pipe and flow control ability were tested by using screen performance evaluation device. The technique has been
used on 12 wells in Shengli Oilfield, which had verified the results of mathematical simulation and laboratory test,
and proved the performance of flow control screen met the demand of field application, pressure control structure
could effectively control and block fluid flow in horizontal wells, meeting design requirement. By decreasing water
cut of horizontal wells,the technique could extend the working life of the oil wells.
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Fig. 1 Basic structure of channel-type flow control screen
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Fig. 2 Basic structure of heavy oil flow control screen
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Fig. 3 3D model of heavy oil flow control screen
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Fig. 4 Unit division of heavy oil flow control screen
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Fig. 5 Pressure drop in heavy oil flow control tube under different conditions
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Table 1 Viscosity, differential pressure, flow experimental da-

ta of heavy oil flow control screen

R/ AR E2E T E/ (m® « h™ 1)

(mPa+s) 1 MPa 2 MPa 3 MPa 4 MPa 5 MPa
1 3.3911 4. 969 6 6.210 2 7.27117 8.217 1
10 2.542 0 3.777 4 4.756 9 5.599 2 6.352 1
25 2.194 2 3.289 2 4.168 1 4.922 2 5.597 7
50 1.676 4 2.842°5 3.682 0 4.388 5 5.006 3
100 0.954 8 1.812 2 2.606 8 3.355 6 4.016 1
150 0.672 3 1.283 7 1. 869 6 2.439 7 2.997 4

200 0.517 1 0.998 3 1. 460 7 1.910 0 2.349 4
300 0.356 6  0.693 2 1.020 1 1.339 8 1.653 3
500 0.2212 0.4329 0.639 9 0.843 6 1.044 6
1 000 0.114 1 0.2251 0.334 3 0.442 4 0.549 4
3 000 0.0390 0.077 6 0.1159 0.154 1 0.192 0
5 000 0.023 6  0.047 0 0.070 2 0.093 4 0.116 6
10 000 0.0118 0.0236 0.035 4 0.047 1 0. 058 8
50 000 0.002 4 0.004 8 0.007 1 0.009 5 0.0119
70 000 0.001 7 0.003 4 0. 005 1 0. 006 8 0. 008 5
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Table 2 Values of A(p).B(p)under different fluid viscosity

F %/ (mPa « s) AQpw B(w

1 2.455 3 0.492 1
50 3.008 5 0.497 4
100 2.796 6 0.556 3
500 1.324 1 0.792 8
1000 0.760 2 0.895 9
3 000 0.268 7 0.976 8
5 000 0.162 8 0.987 4
10 000 0.082 0 0.993 8
50 000 0.016 5 0.999 0
70 000 0.011 8 0.999 5
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Table 3 Laboratory test data of flow control screen

BRRiEERN it =4 o o A B PR B i 4
WA E/ (L » min~ 1) 6.52 6.95
e/ (L min 1) 5.35 6.87

WA R K )/ kPa 73. 42 37.57
IR K S) /kPa 74.12 64.53
WG K SR 22 / kPa 3.07 1. 67
S 2 0K B IR 2% / kPa 8.53 5. 26
PR BB RS B/ mm 0.15 0.15
Pibk FEME IR 2L 0.55 0.41
L3 P98 B 0.71 0.92
Pt Re S %L 1. 00 1.00
BiAMRR S 0.91 1.00
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Table 4 Flow control screen specifications of Well Yong 8-Ping 18
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m ] B / mm KBE/m MPa mm
1 20 2.0 3.0 0.7 0.15
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Fig. 6 Casing program of Well Yong 8-Ping 18
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