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Abstract

Microseismic surface monitoring technology plays a pivotal supporting role in the dynamic adjust-
ment of fracturing operation parameters and the optimization of temporary plugging and diversion
timing for unconventional gas reservoirs. However, current methods for evaluating plugging effec-
tiveness based solely on microseismic data exhibit limitations: Relying exclusively on single indica-
tors such as outward extension of event points post-plugging, an increase in event count, or growth
in Stimulated Reservoir Volume (SRV) can lead to misjudgment (statistics indicate that similar
changes can occur in unplugged intervals). Studies have demonstrated that an objective assessment
of plugging effectiveness requires the integration of three key parameters: 1) The spatial migration
characteristics of microseismic events before and after plugging; 2) The pressure surge response at
the moment diverters reach the target location; and 3) The overall fluctuation pattern of the subse-
quent fracturing pump pressure. Using temporary plugging and diversion operations in the fractur-
ing of the Southern Sichuan shale gas reservoir as an example, this paper systematically details the
application workflow of this comprehensive evaluation method. It further points out the limitations
of surface microseismic monitoring for deep unconventional reservoirs due to inadequate signal
resolution. To enhance the accuracy of plugging effectiveness evaluation, it is recommended to in-
tegrate fiber optic Distributed Acoustic Sensing (DAS) and Distributed Temperature Sensing (DTS)
technologies during unconventional reservoir fracturing. This enables real-time monitoring of fluid
intake and proppant placement status per cluster. Combined with the spatial evolution patterns of
microseismic events, a multi-parameter collaborative evaluation system for temporary plugging
and diversion effectiveness should be established.
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Figure 1. Schematic plot of composite temporary plugging fracturing operation for a shale gas well in the southern Sichuan
basin
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Figure 2. Schematic diagram of fracturing operation plot and corresponding microseismic event distribution for stage 13 in a
shale gas well, southern Sichuan basin
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Figure 3. Schematic diagram of fracturing operation plot and corresponding microseismic event distribution for stage 15 of
well X1, southern Sichuan basin
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Figure 4. Schematic diagram of fracturing operation plot and corresponding microseismic event distribution for stage 4 of
well X2, southern Sichuan basin
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Figure 5. Microseismic monitoring results for stage 13 of well 3-7 on X3 Pad (Left: Downhole; Right: Surface)
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Figure 6. Fracturing operation plot for stage 13 of well X3-7 on X3 Pad
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Figure 7. Fracturing operation plot and corresponding per-cluster acoustic signals before and after plugging for a stage of well X4
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