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The Research and Field Testing of Dual Temporary Plugging
Fracturing Technology for Shale Gas Wells

XIA Haibang
(Sinopec Chonggqing Shale Gas Co., Ltd., Chongqing, 408400, China)

Abstract: Temporary plugging fracturing of shale gas wells has been challenged by the problems of insignificant
temporary plugging pressure increases, the fact that the temporary plugging pressure sometimes does not transmit to the
fracture, and sometimes unsuccessful combinations of inter-cluster temporary plugging and intra-fracture temporary
plugging. Hence, a dual temporary plugging fracturing technology for shale gas wells was developed by adopting a
GTF-SM differential pressure polymer-cemented temporary plugging agent and optimizing its dosage. It was also
necessary to optimize inter-cluster temporary plugging and intra-fracture temporary plugging fracturing processes. This
technology was tested for 10 stages in the staged fracturing of Well Jiaoye LQ-1HF in the Nanchuan Shale Gas Field.
Compared with the stages treated with the conventional fracturing technologies, the temporary plugging pressure of the
inter-cluster temporary plugging test section was increased by 4.3 MPa, and the temporary plugging pressure of the
intra-fracture temporary plugging test section was increased by 0.82 MPa. The fracture length of the test section was
increased by 5.8%, and the fracture area was increased by 12.5% on average. The well was tested with a ¢10.0 mm
choke, and the average gas production was 23.37x10* m’/d, the average casing pressure was 20.17 MPa and the fluid
production was 277.44 m’/d, which were advantageous over those of the conventional fracturing technologies. The test
results showed that the dual temporary plugging fracturing technology for shale gas wells could form a better complex
fracture network and enable the high-efficiency development and cost-effective fracturing of shale gas fields, hence

showing a good value for wide adoption and application.
Key words: inter-cluster temporary plugging; intra-fracture temporary plugging; shale gas; staged fracturing; complex
fracture network; Well LQ-1HF; Nanchuan Shale Gas Field
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Fig.1 Schematic of the basic principles of inter-cluster temporary plugging and intra-fracture temporary plugging
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Table 1 Results of degradation performance test for GTF-SM
temporary plugging agent

JEACT /g

L/ C fif i/ - WEfEE, %
SN KL
24 1.371 3.809 2.48
48 1.377 1.992 75.40
90
72 1.389 1.651 89.50
96 1.390 1.645 89.80
8 1.389 3.975 -3.44
12 1.385 1.671 88.60
110
24 1.375 1.504 94.80
36 1.359 1.491 94.70
6 1.348 4.138 ~11.60
120
16 1.378 1.534 93.80
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Fig.2 The relation curve between crack width and filter
cake thickness
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Table 2 Temporary plugging agent dosages of inter-cluster tem-
porary plugging and intra-fracture temporary plugging

BHERA LTI /mm RSEEE/mm EHEFIH R ke
FRIE BT 6~8 45 184~210
HENEE 6~8 30 65~138
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Table 3 Pumping rates and temporary plugging agent dosages of
inter-cluster temporary plugging and intra-fracture

temporary plugging

BHEFR EZURBE HH/(m’min ') EEEH T kg
108 3.0 184
SE1E 3.0 184

i S4B 4.0 230
HISE 4.0 210
18R 4.0 207
HSEL 8.0 92
STE 6.0 92

ENEE ISR 6.0 138
168 6.0 138
H$i20B¢ 17.5 65
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Fig.3 Fracturing curves of the inter-cluster temporary plugging fracturing in the 14th stage
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Fig.4 Fracturing curves of intra-fracture temporary plugging fracturing in the 20th stage
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Table 4 Statistical results of temporary plugging pressure in
the dual temporary plugging fracturing section of Well
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Fig.5 The total effect diagram for the distribution of fractures detected by microseismic monitoring in some fracturing sections
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