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Abstract

Borehole microseismic monitoring technology is the most effective technical mean to diagnose and
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evaluate shale gas volume fracturing, which plays an important role in the development of shale
gas field. The buried depth of WeiRong deep shale gas field is 3500~3850 m, and the ground tem-
perature of the target layer is up to 140°C. In the whole process of hydraulic fracturing ofshale gas
wells, three-component geophones that are resistant to high temperature and can workstably for
a long time have become the main technical problem of volume fracturing monitoring ofshale gas
wells in Weirong Gas Field. Through the development of high temperature underground micro-
seismic monitoring instrument with independent intellectual property rights, the instrument
works stably for a long time under the condition of 138°C underground, with high data quality,
meeting the requirements of high temperature monitoring in WeiRong area, and can still pick up
obvious characteristic signals of microseismic events at the farthest effective monitoring space
distance of 1925 m. The field data processing and interpretation technology can provide real-time
expansion and dynamic change of space geometric parameters of hydraulic fracture network,
which can be used for field evaluation and guidance of hydraulic fracture operation. Through the
fine interpretation technology after hydraulic fracturing, the distribution characteristics of frac-
ture network can be obtained, and the fracturing volume calculation, temporary plugging effect
analysis, development characteristics and relationship between hydraulic fractures and natural
fractures, early warning analysis of casing deformation and other research work can be carried out.
The microseismic monitoring of more than 70 layers in 10 wells has been completed in Weiye-3X
platform, -4X platform and -4Y platform of WeiRong gas field, which provides technical reference
for hydraulic fracturing evaluation, subsequent fracturing design adjustment, gas field develop-
ment scheme optimization and well spacing adjustment.
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Figure 1. Schematic diagram of microseismic field monitoring, processing and interpretation system
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Figure 2. Sensitivity analysis diagram of magnitude when the geophone
was sunk in Weiye 4X-5HF well
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Figure 3. Schematic diagram of space location of Weiye 4X platform well

microseismic monitoring geophone and detonation cable
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Figure 4. Monitoring record of detonating cable signal in well Weiye 4X-2HF
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Figure 5. Monitoring record of microseismic event signal
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Figure 6. Overall effect of Weiye 4X flat surface half branch microseismic monitoring
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Figure 7. Statistical analysis of fracturing fluid volume and fracture length in part of Weiye 4X-2HF
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Figure 8. Comparison of the results of half microseismic monitoring
and ant body superimposed on a Weiye 4X flat surface
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Figure 9. Fracturing pump pressure variation diagram of Well Weiye 4X-2HF and Weiye 4X-3HF
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Figure 10. Comprehensive analysis of abnormal casing deformation in Weiye 4X-1HF well
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Figure 11. Microseismic event distribution map of Weiye 4X-3HF well No. 9 and Weiye 4X-2HF Well No. 17 before and

after temporary plugging (grid 100 m x 100 m)
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Figure 13. Statistical diagram of magnitude and monitoring distance of microseismic
events in Weirong Gas field
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