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Fig. 1

Tectonic background and location map of Zhongmu shale

gas block in Henan province
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Fig. 2 Gas volume contours and well location map in Taiyuan

Formation of Zhongmou block
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Fig. 3 The first operation curve of the first pressure fracturing stage

and the micro-seismic monitoring map in Mouye No. 1 well
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Fig.4 The monitored energy response mean curve (red line)

versus the fracturing curve (black line)
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Map showing the micro-seissmic monitored morphology and reworked

Fig. 5

volume of scond fracturing stage



82 o & o o A 2019 4
F1 HMEENSREEHESIT
Table 1  Microseismic monitored rework data statistics of various sections

Bi BT hL/ () FREEK/m BLBE T /m ZEE AP/ m?

9 1BSR LI 290 310 /
313.30X10*

OB 2k 286 496 252
2 B 280 251 120 237.50X10*
5 3 Btk 296 378 210 387.70X10*

(ORI 1 H =282 2 WM 45 R, N T xk 4%
FEAR 1A 60°4% MK FE 1. 43 km, %% 582 m, 2 & 1k
FL938.5X10" m®, IR BRI EE R . XF K B4, 1l 7y
HE SR B T H 1256 5707 K A A E
KRBt %W R T S e s W 4 R R A
B

(3) FE T 22 X B 0T KKy TR 24 W v L 78 T8 vk
T FH o s A8 W I A% 4 i i R R AT A
15 235 T o R 7 LA Tt R S A W A R L AR R
b TR BB 43 A 553 b i e I Oy vk RO B
AIRE L fE ST E R RRAE HE— A0 B I BUR .

Bt BT b B R A A R BR R A £ 4T 42
SR E N AR FAA R Kk 235
F R AT HFITAE,

S E K

[1] E4R24. I it 7% We B R 78 3% e vOA A m e o 0T .
PO A WA . 2015(1) 1 25 - 26.

(2] bR, ARG o f o 7% W00 45 R 76 )| 00 SR
FIR L), AEIE i 5 % . 2014, 12(26): 72 - 74,

(3]

(4]

(6]

[7]

(8]

9]

[10]

[11]

[12]

FANH, SRPEPE. BEENE, S5, MO R R TE A 40 5 k1T AA
BUERMACRIT]. PR 5K, 2017, 41(1): 166 —170.
BRERAS, KM T, AE. RGP AR IX B U AR AE O 4R
FSAHTLT]. R E B M, 2018, 33(1): 70 - 75.

ERERAE, SRR, 2R, AE. AR DT 1 IR R O R U SR
ZORABCR AT A RS TR, 2017, 31(2): 112 ~
116.

2], KA, SRS, AR TR XK Bl S AR S SR R
BT MoA A X B0, MR, 2016, 23(2): 1-9.
KA, BES, TR, 4. USSR RUEALEEL T ] Bt
HF, 2003, 17(4) . 466.

JARMSE, R, EAEE, % W EE U R X S E TN S
MR ERLT]. KRR ERAL% . 2014, 25(1): 130 - 140.
MEE, 2, % MR AR TUA A AR HEHGHL
FE SRR DN 0 T T FCRD. RN« I & B R A B
AT, 2014, 16 - 27.

THES MR, . WP RIUAR AR A
FLE 2 S 036 SR 4R LRD. FB N - I 77 7 8 b
REBRATF, 2014: 11 - 20.

WU, kA B, BRI, S R UL T i R 4
W BSR AR S LR SN v A kA i TR Rk FAT BR S
Al, 2015, 2 - 4.

RGRE, ZEEM . &R, 5. (o S 248 16 00 4 R B2 52 )
[T, Al ER YA, 2015, 50(5): 920 - 924,



EEREE | X G A - O R BOR RN v 2 X AR BT 28 2R 83

Micro-seismic technique evaluation of the effect of volumetric

fracturing in Zhongmou area
LIU Jiacheng'?, LIU Jiaju''?, WANG Xiaoyan®’, LIU Chong'**

(1. Henan provincial institute of geological survey, Zhengzhou 450001, China;
2. Innovation Strategy Alliance of Underground Clean Energy Ex ploration and
Development, Zhengzhou 450001, China;
3. The second geological and mineral survey institute of Henan bureau of Geological &

Mineral Resources Exploration . Zhengzhou 450001, China)

Abstract: Microseismic monitoring technology is an important means to evaluate the fracturing effect of
shale gas reservoirs and to guide the fracturing process. By observing and analyzing the microseismic e-
vents induced in the fracturing process, the fracturing parameters, conductivity, the development azimuth
of the fractures and other information are obtained. The Mouye No. 1 well in the reservoir area of Zhong-
mou block has the following characteristics: low porosity and low permeability. The three layer reservoir
of gas zone is conducted large volume hydraulic fracturing operation and the fracturing was monitored with
micro-seismic technique at the ground surface and the micro-fracture imaging technique and micro-seismic
technique in the well. The result is that the fracture is 251 ~496 m long and 120~252 m wide, the re-
worked volume is about 237. 5~387. 7 million m’, azimuth is 64°~80°. Implement of the hydraulic frac-
turing opens fractures in reservoir and reworks the gas zone so as to guide the real-time fracturing and e-
valuate fracturing effects.

Key Words: Zhongmou block; Mouye No. 1 well; volume fracturing; microseismic monitoring technolo-

gy; Henan province



