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Fracturing effect evaluation based on borehole microseismic monitoring method
——Take well YP5 — 1 in Yan’an exploration area as an example
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Abstract: In order to simultaneously and accurately describe the spatial distribution state of fractures formed by hy-
draulic fracturing in shale gas horizontal wells, aiming at the problem that it is impossible to quantitatively describe

the artificial fracture propagation form and study the influencing factors of fracture propagation in the fracturing
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process, the in well microseismic monitoring technology was used to monitor the whole fracturing process of fractu-
ring sections 1~13 of well YP5 -1 in south Baota. The results show that:1) The comparative analysis of P-wave and
S-wave differences of microseismic events shows that the fracturing fractures appear asymmetric development due to
the development of natural fractures in the reservoir; 2) The FCL of artificial fractures is 0. 32~0. 71, the fracture
complexity is high, the SRV coincidence is relatively low, and the repeated intersection of single-layer fracturing frac—
tures is less, indicating that the effect of reservoir reconstruction is relatively good; 3) The results of log interpreta-
tion and microseismic monitoring are correlated, and the fractured reservoir with better physical properties has more
microseismic events, higher fracture complexity, better reservoir reconstruction effect. The research results can be
used to explain the spatial distribution characteristics of microseismic events, research reservoir properties, and eval-
uate the fracturing effect objectively and accurately.

Keywords : shale gas of the south Baota; microseismic monitoring; fracturing evaluation; asymmetry; reservoir char-

acteristics; fracturing parameters

[15—17] ,
[1-5] D) o
[6—8] s [9] 1
YP5 -1
| ’ , 15. 93~19. 09 m,
[10] ,
, 2.62% ~2.88%,
’ 1.4~2.5mD, \
. [11]
; YP5 -1 CO,
. 2 ’
. [12] X
[13*1’1] ’ ’ ’
. , 20~40 40~70
; 70~100 .
1 023.67 m., 3 628.67 m,
86.5%, 13 , 12 ~
s 14 m® /min, 649. 5 m’,
12 995 m°, Y150 .
. . YP5 -1 .
, .1 YP5 -1 Y150
s Y150 12 Maxiwave

20 m,



+ 116 -

Vol.9 No. 6
2 110~2 330 m, YP5 -1 ( 2a
220~1 350 m, )y 10~ 13
’ ( 28
)6 )
1 Y150 YP5 -1
Fig. 1 Relative position of well Y150 and
well YP5 -1
2
2.1
2
YP5 -1 13 ) ) o o
Fig. 2 Microseismic monitoring results
, 2 081 ,
0.2~10.5 m, —3.65~—2.50,
2 . 1~ 3 : ( ' )
D,
[} ( 28
), . A~ 6 380. 8 m, 102. 3 m,
69. 3 m, 7 ,
’ ( 2a ’
); 7~ 9

, 50°~81°,



2022 11 : « 117 -

1

Table 1 Parameters of artificial fracture network in each section

/m
/m /m /m
4 168 157 325 88 55 50°
5 168 155 323 85 52 58°
6 155 150 305 78 45 53°
7 187 163 350 123 73 51°
8 201 166 367 112 68 51°
9 281 85 366 130 83 59°
10 255 75 330 70 56 73°
11 243 102 345 107 66 70°
12 298 94 392 118 70 71°
13 426 379 705 112 125 81°
380. 8 102. 3 69. 3 N/A
2.2
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Fig. 3 Normal P-wave TDOA curve Fig. 5 Plane graphics of monitoring results of
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Table 2 Fracture complexity index of micro-fracture

/m
. . FCL
1 168 157 162.5 88 0. 54
5 168 155 161.5 85 0.53
6 155 150 152.5 78 0.51 6
; 187 . 175. 0 123 0.7 Fig. 6 Calculation of SRV
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9 281 85 183.0 130 0.71 2.2.4
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Table 3 SRV of fractures by single-stage fracturing

/ / SRY ; b o 4N 10
m m /m /(X10* m*)

4 325 88 55 308 8 ¢ 4
5 323 85 52 306 5. 6 10 ’

6 305 78 45 298 , ,

7 350 123 73 576 11. 12

8 367 112 68 556 ; .13 ’

9 366 130 83 589

10 330 70 56 320 ’ ’
11 345 107 66 525 784X10" m’,
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7 YP5-1 .

Fig. 7 Comparison of microseismic monitoring results,
fracturing construction parameters and logging

interpretation results in well YP5 -1
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