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Microstructural characteristics and classification evaluation of tight sandstone reservoirs:

a case study of the Chang 9 reservoir in the Nanliang Oilfield of the Ordos Basin
WU Yunfei'?, LIU Chenglin'?, FENG Xiaolong®, QI Xiaoqing®, FENG Dehao'?, XU Nuo'?
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Abstract: The storage capacity and seepage capacity in reservoir are controlled by the microstructure of tight sandstone, which is
critical for oil and gas exploration and development. Taking the Chang 9 reservoir in the Nanliang Oilfield of the Ordos Basin as an
example, the microstructural characteristics of tight sandstone reservoirs were described by using nuclear magnetic resonance(NMR),
high-pressure injection, scanning electron microscope and cathode luminescence. Then, the fractal theory was applied to classify the
pore of tight sandstone reservoirs into macropore (>0.10 pwm), mesopore(0.01-0.10 pwm) and micropore(<0.01 pm). The classification
evaluation of tight sandstone reservoirs are carried out on this basis. The results indicate that strong compaction is the reason for the

general densification of tight sandstone reservoirs. On the basis of strong compaction, cementation aggravates the densification of the

reservoir, while dissolution improves the quality of the

reservoir. In tight sandstone reservoirs, not only are there great
differences between different reservoirs, but also the
microstructure within the same reservoir is extremely complex.
With the increase of pore radius, the heterogeneity of pores
increases gradually, in which macropores control the physical

properties of the reservoir. According to the macro porosity,
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tight sandstone reservoirs are divided into three types. It is concluded that the combination of high-pressure injection, nuclear

magnetic resonance and fractal theory can quantitatively characterize the microscopic property of tight sandstone reservoirs, and

then determine the key factors affecting the quality of the reservoir, which provide a reliable basis for the classification evaluation of

tight sandstone reservoirs.

Key words: tight sandstone reservoir; classification evaluation of reservoirs; fractal theory; Ordos Basin
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Fig. 1 Location of the structure and composite column chart of the strata in Nanliang Oilfield of the Ordos Basin
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Fig. 3  Diagenesis and pore type in Chang 9 tight sandstone reservoir of Yanchang Formation
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