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Fig. 1 Production process of Coalbed Methane(CBM)*
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Fig. 4 Analysis diagram of gas well bottom pressure
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Tab. 1 Geological parameters of the simulated gas field

FARE W /m JZ ]/ m 2K J1/MPa &34/ (m* /0 Y J) /MPa

1% 740 80 6.74 8.72 8.07

2% 820 6. 747 9.41 8. 94
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Tab. 2 Experimental simulation parameters

R R BGEERI IR K ) P/MPa [l ./ MPa BLALL A 77 R 22 A P/MPa BT R
Ah/m P, P, 1% 2% AP, AP i ) /b
50 6. 70> 5. 90 6.80>6. 40
80 6. 70 6. 80 8.00  9.00 6 70°>5.90 6. 80> 6. 50 2.00
100 5.90>5. 10 6.80->6. 10
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Tab. 3 Pressure drop and desorption data of single-layer and

multi-layer combined mining under different interval conditions

aUZ PERHCRIERE/MPa GRIERE/ MPa LR R R/ em AR/ em?

] /m 1# 2# 1# 2# 1# 2% 1# 424 1# 2# 1# 424
50 0.75 0.37 0.73  0.35  150.70  69.50  220.10 136,00  60.30 194,60
80 0.75 0.11 0.74  0.08  160.80  20.40  181.10 146,40  16.80 162,90
100 0.77 0.73 0.76  0.69  148.50  156.30  304.70  140.40  140.80  274.10
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Tab. 4 Pressure drop interference rate and cumulative desorption data

g EE AR RS P/ MPa ML 7= i 2% AP/MPa FERETHR/ % ERETE %

(] ./ m r, P Ph—r', AP, AP; APy — AP 1# 2% 1# 2% 1% 4-2%
50 6.70 6. 80 —0.10 0.80  0.40 0. 40 2.67  5.41 9.74  15.67 11. 61
80 6.70 6. 80 —0.10 0.80  0.10 0.70 2.26  25.48  8.96  19.02 10. 09
100 5. 90 6. 80 —0.90 0.80  0.70 0.10 1.30  5.48 5,42 14.46 10. 05
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Study on the characteristics of multi-layer CBM reservoir
mining and the experimental method of its physical simulation

SHI Ying-shuang', LIANG Bing', XUE Lu*, SUN Wei-ji', LI Qiao-qiao'
(1. Institute of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China;

2. China Construction First Group Construction & Development Co. . Ltd, Beijing 100102, China)

Abstract: Multi-layer combined mining is one of the effective mining methods of multi-layer coal-bed
methane (CBM) gas reservoir. At present, there are few experimental studies on the simultaneous
exploitation of multi-layer CBM. In this work, based on the analysis of CBM gas production
mechanism, reservoir characteristics and gas production characteristics of multi-layer CBM reservoir,
an experimental simulation method of simultaneous exploitation of multi-layer CBM reservoir is
presented. The reservoirs are simulated by the reservoir simulation system, which can simulate the
characteristics of porosity, permeability, reservoir pressure and ground stress of each reservoir.
Because of the existing of layer spacing. the actual bottom hole pressure of each reservoir obtained by
the bottom hole pressure simulation system is different. In order to analyze the combined production
effect, the formulas for calculating the disturbance rates of reservoir pressure drop and gas production
are presented. The simulation experiments of simultaneous exploitation of multi-layer CBM reservoir
under different layer spacings are carried out showing that changing the simulated layer spacing will
affect the degree of interlayer interference by changing the reservoir pressure and production pressure
difference when all reservoirs simultaneously produce gas. After two hours of double-layer mining,
the interference degree of # 2 simulation layer is greater than that of # 1 simulation layer, and the
smaller the pressure difference of # 2 simulation layer is, the greater the interference degree is. The
present work provides theoretical guidance for investigating the optimization and influencing factors of
simultaneous exploitation of multi-layer CBM.

Keywords: multi-layer combined mining; layer spacing; bottom hole pressure; physical simulation



