The optimal resolution selection method for constructing digital core based on CT scanning
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For a core sample, the method of building a digital core by CT scanning can be used to extract the pore network model of the core, so as to achieve the quantitative calculation of the reservoir space in the core, such as pores, fractures, howling channels and dissolving holes. To obtain the effective pore network model of the core accurately, it is required to select a reasonable scanning resolution in the core CT scanning experiment. The results show that the core sample size is inversely correlated with scanning resolution, that is, the larger the core size is, the lower the scanning resolution is. The smaller the core size, the higher the scanning resolution. The scanning resolution is too low to obtain the microstructure features of core pore throat effectively. The higher the scanning resolution, the smaller the core scale, the less representativeness of the core, the larger the digital core data, and the longer the data calculation time.How to select core scale and reasonable scanning resolution is the key to the experimental study of core CT scan. 
Based on the summary of the previous long-term CT scanning experiment experience, four typical lithologies, namely sandstone, carbonate, shale and coal, were listed, and the research methods in our experiment process were described one by one.
For better homogeneity sandstone, we construct three-dimensional digital core CT scanning experiment, are concerned about the sandstone porosity and pore radius, shouted radius parameters, such as sandstone pore scale between microns to mm, we through to the laboratory standard diameter 25.4 mm  columnar core CT scan, resolution between 13 and 14 microns, constructing digital core computing porosity compared with conventional physical porosity, there is a big difference, is far less than physical porosity; Through 10 mm drill diameter, 3.5 mm small core scanning, resolution respectively between 6 to 8 microns and 2-3 microns, constructing digital core computing porosity compared with conventional physical porosity, conform to the degree of 90% or more; By extracting the pore structure parameters of the digital core and comparing the pore radius with the nuclear magnetic experiment, the coincidence degree is more than 85%. We statistical nearly a piece of sandstone CT scan results concluded: for sandstone CT scanning experiment, scanning resolution to achieve 2-8 microns, sample size is between 3.5mm to 10mm is enough to meet the demand of the study of sandstone CT experiment.
In view of the strong heterogeneity of carbonate core, carbonate reservoir space is composed of pore, dissolution pores, cracks and other forms of space, as a result of pore, solution pore and fracture scale differences, we adopt by the large scale cores to the small scale of multi-scale fusion technology study of dissolution pores, cracks and pores respectively; Firstly, 60 mm carbonate plunger diameter of constructing digital core core CT scan, resolution between 32-40 microns, extraction of fracture and solution pore; Then on 60 mm core drilling 25.4 mm plunger diameter core, constructing digital core CT scan, the resolution between 13 and 14 microns, extract the microfracture and matrix pore; Further, on the diameter of 25.4 mm core drill diameter 3.5 mm - 10 mm plunger diameter core, constructing digital core CT scan, the resolution between 2-8 microns, extract the dissolution pore filling pore space and cementation form; Finally, the quantitative description of carbonate reservoir space is realized through the quantitative calculation and fusion of three scale digital core parameters.
As for the shale samples, the study on the shale matrix pores is almost at the nanometer level. The lab take wire-cutting processing craft, the shale samples processed into 25.4mm plunger diameter core, and then constructing digital core CT scanning experiment, resolution between 13 and 14 microns, extraction of shale microfracture and bedding, and calculate the three-dimensional core of article number, cracks, fracture width, thickness and volume parameters such as Angle, to realize the quantitative description of shale fracture parameters.
In view of the coal and rock samples, laboratory, using linear cutting processing technology of coal rock samples are processed into a diameter of 25.4mm plunger shape core, constructing digital core CT scan, resolution between 13 and 14 microns, extraction of coal and rock cracks, and the cracks are quantitative characterization, frequency statistics quantity and unit volume cracks and cleat development in coal and rock can be quantitatively described.
For different lithologic reservoir, we study the main control factors, selection of resolution in computed tomography (CT) scanning experiment, we according to the sandstone, carbonate rock, shale, coal rock reservoir space and seepage channel differences in shape, dimension, select different scale core, even multi-scale fusion method of the main object of study, in order to achieve the purpose of the quantitative description of core.
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