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Experimental study on action characteristic of pulsating parameters in
coal seam pulse hydraulic fracturing

LI Quan—gui LIN Bai-quan ZHAI Cheng NI Guan-hua- LI Xian-zhong SUN Chen
( Faculty of Safety Engineering China University of Mining & Technology Xuzhou 221116 China)

Abstract: In order to study the influence of pulsating parametets to fracturing effect by pulse hydraulic fracturing coal
briquette samples that the mechanical characteristics closed. to the real were done and experiments were taken in three
aspects included different fracturing mode and pulsatingfrequency and parameters’ combinations by pulse hydraulic
fracturing system. The results show that to the similar briquettes sample pulse fracturing can make the sample destruc—
ted under low pressure for which can make.sample fatigue damage. The process of sample internal changes can be di-
vided into three periods which calls pulsating water is full of original fissures fissures propagation and extension and
fissures connectivity. Under the same pressure the lower pulse frequency is the more fissures are and 24 Hz is select-
ed as the pulsating frequency that meets the need of coal antireflection but also the fracturing efficiency can be guaran—
teed. The pulsating pressure should be controlled properly so that it can provide sufficient time for the pulsating water
at the coal inside repeated when pulse hydraulic fracturing is implemented. Based on the characteristics of pulse pa—
rameters combination “dual frequency-dual pressure” fracturing technology is proposed.

Key words: pulse hydraulic fracturing; pulsating frequency; pulsating pressure; parameters’ combination; fatigue dam—
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Fig. 1 Equipments connection diagram of pulse
. 9 hydraulic fracturing test system
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water injection pump
. /
/MPa (T emin!) /Hz
0~35 40 0~48
. 0 ~31.5 200
1
1.1 N
10 .
11 N
7
( =0.5:1:1:0.8
) o N
1:30 2
9 m 90 m
s 0 120 mm =30 cm
e =30 cm 8 mm.
I ( ),
NE€) 2
@ 10 Hz 24 Hz
. 48 Hz 2 MPa 4 MPa
1.2 o3 A
B .C 4 0



1187

o 5% o

2
Table 2 Recording parameters of different

fracturing modes

/MPa /s ()
A, 5.0 95 25%
A, (48 Hz) 3.2 108 25%
A, (24 Hz) 2.0 120 25%
A, (10Hz) 1.6 140 25%
(2) 2
1.6 ~3.2 MPa. B
1.6 MPa o
50%
1.6 MPa
1.6 MPa.
95 s,
o 3.
3

Table 3 Pulse fracturing recording parameters of

different frequencies

/Hz /MPa /s ( )
B, 48 1.6 50 50% ~30%
B, 24 1.6 75 30% ~20%
B; 10 1.6 80 30% ~20%
B, 1.6 95 50% ~30%
(3) 3
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Table 4 Pulse fracturing recording parameters of

different combinations

/Hz /MPa /s
C, 10 5 - 15
C, 48 7 - 10
C, 10 2 - 300
C, 48 2 - 240
3
3.1
2
4 o
140 s
3.2 MPa;
95 s
5 MPa.
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Fig. 2 Changes of fracturing pressure with the time in different fracturing modes
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Fig. 4 Changes of pulse fracturi S { diffe
Fig. 3 Changes of fracturing pressure with same & Changes of pulse fracturing pressure of different
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