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Fig. 2 Experimental apparatus of sand retaining mediaplugging evaluation
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Tab.1 Materials used for the experiments

HE kA
wWe REPREmm HYURK | &5 R A% (mm)
S1 0. 06 2.3429 G1 AR 0.30~0. 60
S2 0.10 1. 8970 G2 AR 0.42~0. 84
S3 0.16 2.7091 G3 AR 0.60~1.20
S4 0.19 3.1023
S5 0.23 2.0162
S6 0.27 3. 4500
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Fig. 3 Flow rate varying with time Fig. 4 Final plugging permeability ratio (FPR)

varying with time
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Fig.5 Tested curves with different GSR Fig. 6 Gravel-pack FPR varying with GSR

KB EB BRI B EREARTE NG WA, B 5, 78 il 52 56 4% 44 A8 [5) 19 15 0
T A GSR FEZER LW EL T, WRI5E 6, B E GSR BN, B8k A 5 3 200 R i g 2=
R, b 2 0 A X R A L B2 ) 1R AR A 2 R A S L Bk A R B B R AR I B AR E
FILKE GSR M35 K, 56 T AR AR5 T R B AR 2%

(2) 2057 75 £ %) 1 FE LA 1Y 52 i)

FE AR R B S2 380 50 F B8 AR B9 45T IR T 0. 044mm 9 b 2 00 & i HE AT 0K 25 S2 38, L8 40 it &
TR 2 ER W, MR S2.BRA M G1. B 7T MARRIAI & R R EBE R



53 HCHRAE RS I P SRR 2 MU S R e B S T I S o T A Y 355

B[] 9 A2 L RLAE 5 18] 8 N I A IEZE B BRI S MECT AR R .
12 0.7

a-ARER10% s ®
—o—-ARESE% .
—o—AHEE15%

vy
o

=)
in
&

3 x
1 B¢
g ki W 0.4 "»
o 2
ITR Ros
4 QW ="
0.1
0.2 r T T T T T 0.0 T v
0 100 200 300 400 500 600 700 0 10 20 0 40
i} [ (s) 9055 B(%)
Bl 7 ASIE 4 B R B 3 R ARl th 4R &8 ARIAHE S = T IWRAEIELBRIL
Fig. 7 Tested curves with different fine content Fig. 8 Gravel-pack FPR of different fine contents
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Fig.9 Gravel-pack FPR of different claycontents Fig. 10  Gravel-pack FPR of different fluid viscosity
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Fig. 11 Gravel-pack FPR of different flow rate Fig. 12 Gravel-pack FPR of different sand cut
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Fig. 13 Fitting relationship of Gravel-pack FPR and time
AL Xo W R BRI ZE R B TR Y, N RAES | R AR AEAE s A AR @ R AL R
B N RN LERE 8L TR,
HUAR S0 50 A6 250 B 26 HO 0L R AL A, FIBLA R, e 70 I 2% 2 s,
2 BEAREEME R E

Tab.2 Recommended value of characteristic variable and coffeient
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2 i 5T £ % 10 0.35
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4 Ji T RS mPa s 500 0.2
5 TR m*/m/d 10 0.15
6 bk % 0.2 0.15
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Fig. 14 Comparison of predicted plugged permeability and real production rate tendency of well X-19
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Tab. 3 Comparison of predicted plugged degree and real production rate of other 3 wells
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Experimental Study of Sand Retaining Media
Plugging Pattern in Sand Control Well and
Quantitative Prediction Model for Plugging Degree

DONG Chang-yin' , GAO Kai-ge' ,ZHOU Chong' ,ZHI Qin-gong”, LI Huai-wen®,ZHANG Qing-hua’
(1. School of Petroleum Engineering, China University of Petroleum, Qingdao 266580, Shandong., China; 2. Research Inistitute of
Petroleum Enginiiering Technology, Shengli Branch, SINOPEC, Dongying 257000, Shandong, China; 3. Research Inistitute of
Petroleum Enginiiering Technology, Dagang Branch, PetroChina, Tianjin 300280, China)

Abstract: Production dropping due to sand retainling media plugging in sand control well has become a
key problem for oil and gas wells. A large number of plugging pattern studies carried out before are
focused on mechanism and qualitative description, have not yet formed a practicable quantitative
prediction method for plugging degree and permeability. To solve this problem, under the condition of
widely applied gravel packing for sand control, using sand retaining media evaluating displacement
experimental device, an experiment of gravel plugging mechanism and plugging pattern was carried
out. Its focus is on the quantitative variation relation of gravel clogging permeability ratio with
production conditions, such as displacement time, median ratio of gravel sand, fluid flow rate, fluid
viscosity, clay content and fine matter content etc. Based on experimental data, a quantitative relation
between the permeability ratio of gravel packing layer and the time was first fitted. Then, the
influence of various production conditions on the plugging pattern was characterized by introducing
comprehensive plugging coefficient and single plugging coefficients, respectively. Finally, an
empirical quantitative model for predicting the variation relation between gravel packing layer plugging
degree and time was obtained based on different production conditions and sand parameters. Results
show that under different production conditions, gravel layer permeability decreases rapidly in the
early stage of production, then is slow down and tends to basically no longer change, finally to achieve
a balance state. The concrete change pattern is controlled by sand control parameters and the
production conditions. The model application case analysis was made by using the data from actual
sand control well, the results and the variation pattern are basically consistent with the actual field
data respectively. After further revision, this model can be used to predict and evaluate the dynamic
capacity of sand prevention well.

Keywords: sand control; gravel packing; sand retaining media; plugging pattern; plugging degree;

prediction model; plugging experiment



