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Experimental study on influence factors of proppant placement in main fracture of channel

fracturing process
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Abstract: The polymer is easily trapped in the gap between the proppant particles, so the conventional hydraulic fracturing technol-
ogy of the uniform sand production has limitation for the transformation of the low permeability, ultra=low permeability and shale
gas reservoirs. The channel hydraulic fracturing technology can effectively increase the oil and gas production by forming a high di-
version channel by non—uniform sand deposition. The effects of channel fracturing technique are mainly determined by the channel
size of the formed sand embankment. By the similarity criterion, we established the experimental method of visual simulation sys-
tem of channel fracturing to systematically analyzed the influence of the fracturing fluid viscosity, proppant concentration, fiber ad-
dition, pore arrangement, pulse time and construction displacement on the proppant placement pattern and channel ratio. Then we
used the methods of the partial least squares regression and the importance of variable projection to analyze the influence degree of
various factors on the channel rate. Under the experimental conditions, it is indicated that when the injecting volume is 4 ~ 6 m’/
min and the viscosity of fracturing fluid is 150 ~ 250 mPa + s, the concentration of proppant is lower, the concentration of fiber is
higher, the pulse time is shorter, the perforation methods is more, and the higher viscosity is better. By means of partial least
squares regression, importance analysis of variable projection, and Pearson product—moment correlation coefficient, the influence
degree of each channel rate is in a descending order as: viscosity of fracturing fluid > perforation methods > pulse time > concentra-
tion of fracturing proppant > concentration of fiber > injecting volume.
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Fig. 1 Visible sanding simulation device for proppant of

single fracture



44 THAGEEN S5 &

F 8%

2 SR SO

2.1 IG¥EE

JIT U T 38 T R SR S B (1) .
FZL i RSO ARG N T AP 0T L
PRERG AT AN PR G A, 2R /e
ARGl TREDHE R R A
PTLEL R, 38 4 O AR AR B R S I HE R, A
T 20 20 R S FLFLAR B A B B AR | 4 @ HERY
B, FLHR ELAR N 10 mm, ZE 98 4 mm , #EH0 V0 1 5
RERABNN TR i T0E F ) TR ) RE I

NERE, LEREBB N E AT, R
LRGBSk AR AR AL, 725550 R AR 5L
95 PR S50 ; THA LA BE R GRS K% K
AL B

2.2 WRFE

B XTI A 2, I FH SRR Sl a4 o
BN R AT W= W < 73 NN 1 QU LR B 51 INS 2 71 R713
JE it T HE i RS AL RCAT ICI0 S B, XHE I RS
P55 7F 4% P A B A LA R I 9 5 R 3 1
W SRR o3 AT R E 3 5’”)&% Al S5
SR R e /s 3 [ 05 A% e 5 o B AT
T3 S T S S A E&%ﬁﬂﬂﬁ%ﬁﬁi&ﬁ?%
PRI 24T 5 7 30 38 R AR AR St AR R
PEIIHT 28 RSB 45 PR 3R s e A B 2 T O 2 o
BRI SER i an T

1) FIH MATLAB il #2)% , 7153 = QLT
ISR rh A AR 3R S B (1 2)

K2 Al RS it S b B 5w

Fig. 2 Interface of visual image analysis, calculation and

processing
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Fig. 3 Relation between channel rate and all factors
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Fig. 4 Sand embankment distribution with different fracture

viscosity
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Fig. 7 Sand embankment distribution with different

perforation mode
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Multifactorial experimental results

i Hewso RS SRS Bkeb SRYENRE SR mIE
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Table 1

1 12 30 360 15 5 3 9.45
2 12 50 360 15 5 3 15.04
312 70 360 15 5 3 20.13
4 12 100 360 15 5 3 28.89
5 12 150 360 15 5 3 19.07
6 12 200 360 15 5 3 24.88
7 12 240 360 15 5 3 27.24
8 12 270 360 15 5 3 21.43
9 12 300 360 15 5 3 11.13
10 1.2 200 360 15 5 1 10.75
11 1.2 200 360 15 5 2 19.15
12 1.2 200 360 15 5 4 36.79
13 12 200 360 15 5 5 43.81
14 1.2 200 360 15 1 3 11.23
15 1.2 200 360 15 3 3 18.25
16 1.2 200 360 15 5 3 24.88
17 12 200 360 15 6 3 22.18
18 1.2 200 360 15 5 3 24.88
19 12 200 360 20 5 3 20.15
20 1.2 200 360 25 5 3 14.31
21 12 200 360 10 5 3 42.34
22 12 200 60 15 5 5 68.33
23 1.8 200 200 15 5 5 49.96
24 1.8 200 360 15 5 5 43.81
25 1.8 200 420 15 5 5 30.13
26 1.8 200 600 15 5 5 24.67
27 1.8 200 720 15 5 5 17.71
28 1.8 200 900 15 5 5 12.57
29 1.8 200 1020 15 5 5 9.72
30 1.8 200 1260 15 5 5 2.45
31 09 200 200 15 5 3 16.45
32 24 200 200 15 5 3 32.55
33 3.0 200 200 15 5 3 11.32
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