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Research and Application of Composite Material for Lowering
Water Cut and Sand Control

Li Huaiwen' ,Shao Lifei' , Liu Jichao’ , Wang Yanshan', Yu Jing'

(1. Petroleum Engineering Research Institute of CNPC Dagang Oilfield Company, Tianjin,
300280,China;2. CNPC Dagang Oil field Company , Tianjin,300280,China)

Abstract: In order to resolve the problem of water cut increase rapidly and sand production seriously
from unconsolidated sand formation in Dagang Oilfield which can not be resolved with conventional tech-
nology,a composite material with self-consolidation(grain size of 0. 3-0.5,0.5-0.7,and 0. 7-1. 4 mm) was
developed to lower water production and control sand. The material formulation was optimized by orthogo-
nal experiment design. Using the selected materials, the impacts of temperature and time on strength and
permeability of artificial core were evaluated. The anti-acid,alkali property and stability were also evalua-
ted. The results showed that the composite materials can be used in wellbore with temperature of 30-80 °C,
the strength of artificial core is higher than 3 MPa,and the liquid permeability is 0. 3-0. 8 ym* which is ad-
justable according to grain size. This composite material was used successfully in sixteen wells to control
sand and water cut. The sand control efficiency is 93. 8% and water cut reduction is 14. 7%3.
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Table 1 Composite formulation optimization experiments
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f/mm L0 L% L% MPa um?
1 0.3~0.5 6.0 0.3 0.5 4.6 0. 29
2 0.3~0.5 8.0 0.5 1.0 4.9 0. 36
3 0.3~0.5 10. 0 0.7 1.5 4.4 0. 25
4 0.5~0.7 6.0 0.5 0.5 3.5 0. 57
5 0.5~0.7 8.0 0.7 0.5 3.8 0.51
6 0.5~0.7 10. 0 0.3 1.0 3.6 0. 45
7 0.7~1.4 6.0 0.7 1.0 3.1 0. 80
8 0.7~1.4 8.0 0.3 1.5 3.3 0.72
9 0.7~1.4 10.0 0.5 0.5 3.0 0.68
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Table 2 Optimization results of composite material for lower-

ing water cut and sand control
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1 0.3~0.5 8.0 0.5 1.0
2 0.5~0.7 8.0 0.5 1.0
3 0.7~1.4 8.0 0.5 Lo
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Table 3 Validation test for artificial cores

e J7 PO 58 B/ MPa BB IBR/ pm?
1 1.6 0.31
2 3.8 0.52
3.3 0.74
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Table 4 The impact of temperature on strength and permea-

bility of artificial cores

i 2/ °C YUK 38 BE / MPa WAIS B/ pm?
30 3.4 0.59
40 3.9 0.58
50 4.4 0.57
60 4.7 0.55
70 4.9 0.51
80 4.8 0.48
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Fig. 1 The impact of consolidation time on strength and

permeability of artificial cores
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Table 5 Anti acid and alkali medium performance test

. ) Bt HE 58 / MPa BB/ pm?
= A /d -
K HiLJZ K 1% Eh R 1%NaOH WK Hi 2 K 1% bR 1% NaOH
3 3.81 1.18 2.58 3.84 0.55 0.51 0. 65 0.48
7 3.76 1.21 2.23 3.78 0.57 0.50 0. 69 0. 50
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Table 6 Artificial cores stability test

T i A]/ d PUIE B/ MPa BB IBER/ pm?
3 4.53 0.58
10 4.62 0. 56
15 4.59 0. 50
30 4.78 0. 46
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