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Fig. 1 Structure outline map of south Sichuan coal field
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Table 1 Parameters of coal reservoir characteristics of

Chuangao parameter 1 well

AR B RAESHL CEE | Co B2 | CHZE | C R
I 657.3 693.0 697.3 707.5
HERORIE (m) ~658.7 | ~696.5 | ~700.1 | ~708.6
T2 RS (m) 1.4 3.5 2.8 1.12
Rz JEA POk | AR | AR etk —
FLBREE (%) 3.3 43 2.5 2.9
BIBER(x107 um?) 0.020 0.027 0.027 0.015
AR A S (mP /) 11.27 12.10 16.33 10.60
2R (m?/t) 21.47 28.05 24.94 21.19
22 [RJEJI (MPa) 1.62 2.17 2.29 1.30
S S S (m® /1) 17.17 21.31 20.81 16.13
S A SR (%) 63.7 52.2 84.5 66.9
W FLAFATE F7 (MPa) 2.24 1.66 3.32 2.50
Il it Lt 0.21 0.21 0.55 0.24
fi#)Z )% 7 (MPa) 9.08 7.88 7.88 7.10
EREVIEY i 1.34~1.60 | 1.18 1.18 /
B S (MPa) 15.85 18.68 18.68 /
Wi B4R SRR EE (MPa/100m) | 2.40 2.69 2.66 /
P14 £ 73 (MPa) 14.61 17.63 17.63 /
P FE ST BB (MPa/100m) | 2.21 2.53 2.53 /
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Fig. 2 Coal bearing strata column of Chuangao parameter 1 well
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Fig.3 Fracturing curve of Cg,, and Cy coalbed in

Chuangao parameter 1 well
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Table 2 Parameters of hydraulic fracturing operation in Chuangao

parameter 1 well
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Fig.4 Microseismic monitoring graph of Cg,, and Cg coalbed

hydraulic fracturing in Chuangao parameter 1 well
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— H /K& (daily water production; m*)

TIEBA RS THZ B BN LERBCR (KN
85,2006 ; FE7k 45 ,2016)
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Table 3 Parameters Comparison of hydraulic

fracturing operation with Chuangao parameter 1 well

and wells of Muai mining area

24 JNE% 13 KBS H (CF3)
Jiti T HEHE (m3/min 8.0~9.0 6.5~7.1
. MR (mY) 1064.8 659.5
ﬁié A (m®) 65.0 36.5
i SEERP (%) 12.8 12.0
" W24 1 (MPa) 18.68 20.8
= {52 E ST (MPa) 16.3 143
JEF% (MPa) 13.3 11.2
Z EEK (m) 115.0~142.0 69.1~71.2
4 HE1E (m) 14 3.2~3.9
Ly 58 (m) 34 3.8~4.2
bl USSR IABL( x10*m?®) 12.38 0.17~0.23
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Fig.5 Drainage testc crve of Cg,,and Cg coalbed in Chuangao parameter 1 well
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Analysis of coalbed methane reservoir characteristics and reconstruction
technology in Furong mining area of south Sichuan

SHAN Yansheng' , BI Caiqin" , ZHANG Jiagiang" , CHI Huanpeng" , ZHU Hanyou” ,
LUO Yong” , YU Tingxu® , LI Feng" , XU Yinbo" , TONG Lihua"
1) Oil and Gas Survey Center, China Geological Survey Bureau, Beijing, 100083;
2) Sichuan Institute of Coal Field Geological Engineering Exploration and Designing, Chengdu, Sichuan, 610031

Objectives: The resource condition of coalbed methane in Furong Mining Area of south Sichuan is superior.
However, the degree of geological research is extremely low, which restricted the development of coalbed methane
in the area. This study is to analyze the coal reservoirs characteristics of the Chuangao parameter 1 well, to discuss
the Hydraulic fracturing technique matching the characteristics of coal reservoir, and analyze the effects of drainage
test, and to provide theoretical and engineering reference for the exploration and development of coal bed methane
in the area.

Methods: By the Chuangao parameter 1 well drilling and Core sample testing, Comprehensive analyzed the
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reservoir parameters which influence the enrichment and development of CBM, C,, and Cg coal seams were
optimized for multi-layer hydraulic fracturing reconstruction. Meanwhile, the reservoir transformation effect is
verified and evaluated through the ground microseismic monitoring and drainage test.

Results : The thin—medium thick coal seam group in the study area is well-developed and mainly composed of
primary structure anthracite. The coal seams have the porosity of 2.2% ~4.6% and permeability of (0.013~0.027)
x10™" wm?, and belong to low porosity and low permeability reservoirs. The Cq,; and Cg coal seams in the mining
area have large and stable thickness, with moderate buried depth, high gas content and gas saturation, and high
reservoir pressure gradient, all of which is conducive to the enrichment of coalbed methane ( CBM) and its
development on the basis of reservoir reconstruction.

Conclusions; The Cg,, and C; coal seams owned good storage and gas-bearing conditions, utilized
hydrodynamic fracturing techniques maching to the characteristics of coalbed reservoir, so as improved the ability of
active water fracturing fluid to build cracks and carry sand through many fracturing process optimization measures,
increased the proportion of pre-liquid, slowly increased the pumping displacement, and the multi-stage plug-in fluid
loss in the pre-liquid phase, the fine—medium quartz sand proppant combination. The coal reservoir produced
vertical fractures, with good length and width, and large volume, which effectively improves the conductivity of the
coal reservoir around the wellbore. In the subsequent drainage test phase, the highest daily gas production reached
8307 m’, and the stable production was more than 6000 m’/d for 90 consecutive days. The highest daily production
and stable gas production in a single well in the southwest region were achieved, and a major breakthrough in
regional CBM exploration was realized.

Keywords : south Sichuan; Furong mining area; coalbed reservoir; multi-layer hydraulic fracturing; coalbed
methane
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