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Reconstruction of microscopic pore structure in low permeability gas
reservoirs by micro-CT scanning .

an example from the Upper Shaximiao Formation in Xinchang gas field

Su Na'®,Duan Yonggang' and Yu Chunsheng'~

(1. Exploration and Development Research Institute ,SINOPEC Henan Oilfield Company ,Nanyang ,Henan 473132, China;
2. Southwest Petroleum University ,Chengdu ,Sichuan 610500, China)

Abstract:In order to enhance gas recovery, it is necessary to construct pore network model and quantitatively
describe micro-pore-scale percolation mechanism based on micro-pore structure. Taking cores of the Upper Sha-
ximiao Formation in the Xinchang gas field of western Sichuan Basin as an example , this paper studies 3D recon-
struction of pore structure. First,using micro-CT to scan core to get projection data,and using the FDK algorithm
for construction of grayscale images. Then based on experimental porosity, using 2-value segmentation to cut
grayscale images and using ray tracing algorithm to get 3D pore structure image ( digital core ). Statistical analysis
of the properties of digital core shows that the porosity of digital core is almost identical to the measured core po-
rosity with a relative error of only 0. 1,which is in coincide with the properties of Upper Shaximiao Formation in
the Xinchang gas field. It shows that reconstruction of micro pore structure with micro-CT scanning is feasible. The
study provides a solid foundation for pore network modeling and subsequent microscopic flow simulation study.
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Fig. 1 Schematic map showing scanning

structure of FDK algorithm
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Fig.2  Schematic map showing ray tracing
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Fig. 3 2D slice of micro-CT of cores from the Upper Shaximiao Formation of Xinchang gas field
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Fig. 4 3D pore structure images of cores form the Upper Shaximiao Formation of Xinchang gas field

(pore in yellow and matrix in blue)
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Table 1 Micro-CT scanning results of cores from the Upper Shaximiao Formation of Xinchang gas field
LGS B/ m HL CT BB P/ um D ARMKE/mm a0, % A OSERALBE, %
CX164 -27 2 337.09 3. 657 1.872 7.30 8.62
CX464 -6 244217 4.184 2.142 8.13 9.51
CX464 - 11 2 444.53 4.512 2.310 9.03 10.23

*k2 #FHFSHLEWDZERAEEILBREEMSEIT
Table 2  Statistics of pore structure of reservoirs in the

Upper Shaximiao Formation of Xinchang gas field

S EEALRE, % AL pm HEE I wm
Js2 9.11 100. 3 (1]
Js2® 11.70 59.6
<1
Js2® 9.18 66.2
Js2® 11.15 67.7
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