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Application of temporary plugging and balanced fracturing technology

in the reservoir stimulation of Linxing deep coalbed

JIANG Xinli, CHANG Yunchao, JIA Guangliang’
(Sinopec Huabei Oilfield Service Corporation, Zhengzhou Henan 450006, China)

Abstract: In the Linxing Block, multiple coalbed series with strong heterogeneity are vertically developped in

directional wells. Conventional fracturing technology fails to achieve uniform reservoir stimulation, leading to

over-expansion of high-permeability intervals and insufficient stimulation of low-permeability intervals, which seriously

affects development efficiency. By reasonably optimizing the fracturing design parameters of Well LX36-XXD in the

block, soluble knot-type temporary plugging balls were used to realize temporary plugging fracturing. After temporary

plugging, the construction pressure increased significantly, verifying the rationality of the fracturing scheme design.

The fracture morphology simulation showed that after adding temporary plugging agents, both No.8 and No.9 coal

seams were effectively stimulated, with obvious temporary plugging balanced fracturing effects. The effective

stimulated reservoir volume (SRV) increased by 18.2% , and the initial production reached 0.8X 10*m?/d. This verifies

the adaptability of temporary plugging balanced fracturing to reservoirs with strong heterogeneity, demonstrating

significant technical advantages. It provides an important technical reference for the efficient development of deep

coalbed methane, and its promotion value in tight-cut fracturing of horizontal wells can be further explored in the future.

Key words: reservoir stimulation; temporary plugging balanced fracturing; deep coalbed methane; knot-type temporary

plugging balls; fracture morphology
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Table 1 Coal seam and coal body structure
classification data of Well LX36-XXD

i TRNA/m JEAHA/m JBEE/m GSUE R4
8 2280.8 2288.2 7.4 67.2  JRA-tRZ
9.8 58.2
9 2304.4  2317.6 e
2.9 51.1
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Table 2 Logging interpretation data of Well LX36—-XXD
W/ TEE R o M W/ mE/ h Y/ MMEAE/  fER
JB/m fH/% (Qm) (gem?®) F/%  (uselt!) AP 25

Bz TUR ER
5 W/m H/m m H/m % /m

8 2280.8 2288.2 7.4 1825.7 1831.5 5.8 25.78  297.6 1.49 54.2 106.2 82.6 I )2
2304.4 23142 9.8 18444 1852.1 7.7 7.44  340.4 1.58 55.1 104.7 112.3 12
2314.7 2317.6 2.9 1852.5 1854.8 2.3 1448  255.0 1.85 54.0 105.5 259.2 )2

* 3 LX36-XXDH#HEHKHFLEE
Table 3 Fracturing and perforation data of Well LX36-XXD
JERLZEAL HEZFHA /m )5 /m He S AL B/ m SHALIEB/m SF LIRS /m
8 2280.8~2288.2 5.8 2289.23.2277.95 2283.0~2285.0 2.0
9 2304.4~2317.6 10.0 2322.74.2311.57.2300.40 2306.0~2309.0 3.0
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Table 4 Rock mechanical parameters calculation of 8*
and 9" coal seams in Well LX36—-XXD

) N3/ 71 S ELVN
ma R p, MIEMPL b
LRZE 3243 4.24 58.94  0.30
85 2 26.67 / 450 0.35
THEZE  31.87 4.80 55.13  0.30
LRZE 3174 5.15 57.83  0.30
95 )2 26.59 / 561  0.33
Th)Z  30.04 3.45 54.25  0.28
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Table 5 Predicted fracturing pressure data of Well LX36-XXD
.~ Hew/ WHES/ EHEEH/ WEEAH/ FHFOKK/ EEWRE/ B/ KEH/
M (mtemin™) MPa MPa MPa MPa MPa MPa hp
14 22.43 40.98
1854.8 15 37.10 24.87 18.55 43.42 58.0 65.0 21344
16 27.91 46.46
x6 AEWERESH x7 ALEHBBKERRA
Table 6 Quartz sand performance parameters Table 7 Formula of variable viscosity slickwater system
e FARER AR/ H P % FILAE / TR KR A/ %
7 it FL A SY/T5108 70/140  40/70  30/50 " (kg-48Y) K% B =E:0
—2014 < 24 vk BHL 751 1000 0.15 0.4 0.6
AT /(geem®) / 1.49 1.50 1.50 JE 24 ] B 1 3 1000 0.2 0.2 0.2
MEE/g/cm’ / 2.60 264 261 24 00k 1000 0.2 0.2 0.2
W%/ % <9% 7.80 7.00 8.70 FE 54 1 I ) 1000 0.2 0.4 0.6
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RV R BE ) <7 6.00 6.00 6.00 Table 8 Performance of variable viscosity
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Table 9 Performance indicator requirements
for knot-type temporary plugging material
wiAR/ EEOCREIR @R EHRE RZ006h)
mm  5¢)/(geem®)  EE/C fESI/MPa  B#HE/ Y%
18~20 1.1+0.1 35~60 =30 =90
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Fig.1 Fracturing operation curve of 8* and 9*
coal seams in Well LX36-XXD
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Table 10 Comparison of fracture parameters before
and after temporary plugging in 8 and 9*
coal seams of Well LX36-XXD

2SR /m
= A — P —
MK WEEskE HsEwWE
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I '
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T E
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Fig.2 Evaluation of fracturing monitoring effect
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Fig.3 Fracture simulation morphology diagram of 8’ and 9 coal seams in Well LX36—XXD before and after temporary plugging
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Fig.4 Schematic diagram of stimulated volume coverage

before and after temporary plugging in 8* and 9*
coal seams of Well LX36-XXD
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