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Abstract: Shale reservoirs have different types of pore spaces, however, relevant studies on measuring the apparent permeabili-
ty (AP) of shale gas reservoirs with considering different pore space have not been reported. A stochastic permeability model is
proposed based on the embedded discrete fracture model (EDFM) in this study, which includes four steps. (1) The spatial dis-
tribution model of natural fracture, organic matter and inorganic matter is established. (2) Different permeability calculation
methods are selected for different types of pore space. (3) The numerical simulation model is established on the basis of
EDFM, using the spatial distribution model and different permeability calculation methods. (4) The gas flow rate is obtained by
numerical simulation method after giving different pressures at the inlet and outlet of the model. Then the AP of this shale gas
reservoir can be measured through the Darcy’s law. The results of the model are in good agreement with the experimental
results reported in literature. The effect of different pore space types, distribution and some other characteristics were analyzed.
Results show that the contribution of natural fractures to AP is greater than that of matrix pores. Therefore it is crucial to take
the effect of different pore space types into account in the process of calculating shale gas AP.
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Table 2 Properties used in the sample model

J& 1 K fE

FLBR I S 4> 76 & 4

LB om 0.1
AL TOC 12.00%
RSN 10 MPa

Tm 10

Dy 2.2
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1.04
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FHIR T 5 A (2 2 (29)) AT A5 B2 00 5 B8 i 10 L8 35
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Fig.7 The pressure distribution
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Fig.8 The effect of model size to shale gas AP
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Fig.9 Bimodal pore size distribution curve of two shale samples
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B 5 SCHK AR 3B #9328 3% 0 i {5 (Naraghi and Javad-
pour, 2015) 31T, B ik 1 A A5 AL B W] & M, H v S
5 R WM A 0 K BE R B AR 43 il 6,15 em FlI
3.80 cm, ff AR A A A/ A (28.01 g/mol) , PR3
BN 293 K, 70 BN EE J1 40 5 13.79 MPa
F113.10 MPa(Naraghi and Javadpour, 2015).
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Table 3 The properties of shale samples

AR R BBRIR U SR U
FLBR R 437 K9 9
FLBR 0.06 0.06
AL TOC 18.00% 1.36%
EXS Wi 13.8 MPa 13.8 MPa
S I B 95 R 0.017 0 uD 0.016 0 uD
(R R NIDR S 0.016 9 uD 0.016 3 uD
tw ITHHE 56 68
Dy fliiHE 2.6 2.8

7 : ¥% Kuila and Prasad(2013).
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4 RSy
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PR DL Z 1. AR 5 Naraghi and Javadpour
(2015) #2 MRS R A L L BB 2 4 75 T 1T LA % i K
SRZABE N S AL P G AR SC BT ST TS [ R i 4R
23 [ X 98 3% B0 5 ), i A R S 8 n 3% 1 Rk 2
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Table 4 The properties of natural fractures
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Fig. 10 The effect on permeability of different types of

pore space
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Fig.11 The effect of single natural fracture to shale gas AP
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