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Microseismic vector scanning-based natural fracture monitoring of the
coalbed methane wells

LIU Zixiong
(COSL Oilfield Production Research Institute, Tianjin 300459, China)

Abstract: The development degree of natural fractures is the main factor affecting coalbed methane productivity. In
order to accurately obtain the distribution position of the natural fractures in the a coalbed methane field in the
southern Qinshui basin, 7 refracturing wells in the area were adopted by surface microseismic vector scanning to
monitor the natural fractures. A certain amount of three-component geophones were deployed around the fracturing
well to collect microseismic events in the surrounding reservoir during fracturing, and after Semblance superposi-
tion, the fracture energy slices at different times in the monitoring area were obtained to explain the natural frac-
tures in the monitoring area. Comparing the single well productivity of the well group showed a good correlation
with the monitored natural fractures, revealing that natural fractures are the main controlling factor affecting single
well productivity, and at the same time showed that the CBM reservoir has strong heterogeneity and natural frac-
tures were localized. Due to the development characteristics and the relatively small scattered area, conventional
3D seismic prediction methods are difficult to identify effectively. The technology can accurately identify the de-
velopment of natural fractures in coalbed methane reservoirs, and provide reliable guidance for the adjustment of
well placement and measures for layer selection.

Keywords: coalbed methane; natural fracture; fracturing; microseismic vector scanning; monitoring; Qinshui basin
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Fig.1 Schematic diagram of microseismic vector
scanning monitoring
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Fig.2 Monitoring effect experiment of different number of geophones
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Fig.3 Monitored seismic records and amplitudes
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Fig.4 One dimensional acoustic logging model of the
monitoring well
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Fig.8 Microseismic events detected during the fracturing of well X-200
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Table 1 Production data of single well in
monitoring well group
v f= L v =
AL IS HWEm EIEMpa | o0 KA
(m-d7’) (m-d")
X-232 333 0.33 336 0.5
X-230 358 0.54 1971 0.3
X-232
S X233 356 0.30 236 2.3
X-235 342 0.45 408 7.6
X-237 269 0.18 283 1.5
X-200 382 1.05 526 0.3
X-202 340 0.30 952 1.1
X-200
Sy X205 312 0.85 2952 0.4
X-207 342 0.25 3960 0.2
X-209 303 0.29 1632 0.2
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