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Table 1 Physical properties and NMR pore structure parameters of tight sandstone in Denglouku Formation
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Fig.3 Reservoir space types of Denglouku Formation tight sandstone reservoirs
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Fig.6 The full pore size distribution of tight sandstone in Denglouku Formation
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Table 2 Fractal dimension statistics of tight sandstone in Denglouku Formation under saturated and centrifugal conditions
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s1 y=-2.4018x-1.5215 0.96 24018 y=-2355I1x-15836 095 23551
s2 y=-25011x-1.3535  0.96 25911 y=-2.6108x-14176 096  2.6108
s3 y=-2.2836x-1.2591 097 22836 y=-2.3635x-13742 097 23635
s4 y=-2.2399x - 1.4537  0.95 22399 y=-23189x-15331 095 23189
S5 y=-27147x-15915 095 27147 y=-2.8035x-14913 098  2.8035
s6 y=-27078x-1.3214 095 27078 y=-27517x-1.3222 095 27517
s7 y=-25841x-1.0213 097 25841  y=-27091x-0.9025 096  2.7091
S8 y=-2.7557x-1.2210  0.95 27557 y=-2.8313x-11902 095  2.8313
s9 y=-25844x-1.3555 0.94 25844 y=-2.6044x-1.3555 094  2.6044
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Fig.8 Crossplot of movable fluid saturation and reservoir physical property of tight sandstone in Denglouku Formation
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Fig.9 SEM characteristics of pore structure of tight sandstone reservoir in Denglouku Formation
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Fig.10 Crossplot of movable fluid saturation and pore-throat size of tight sandstone in Denglouku Formation
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Microscopic pore structure and fractal characteristics of tight sandstone gas
reservoir :A case study of Denglouku Formation in Changling Gas Field,
Songliao Basin

LI Lei'?, BAO Zhidong">*, LI Zhongcheng?,ZHAO Chenxu*,CHEN Jianwen?,CUN Yingkun,CHEN Gang
(1. College of Geosciences, China University of Petroleum-Beijing, Beijing 102249, China;
2. State Key Laboratory of Petroleum Resource and Prospecting, China University of Petroleum-Beijing, Beijing 102249, China
3. Research Institute of Exploration and Development, PetroChina Jilin Oilfield Company, 138000, Songyuan, China
4. Honggang Oil Production Plant, PetroChina Jilin Oilfield Company, 138000, Songyuan, China )

Abstract: The pore structure of tight sandstone reservoir is an important factor to determine its
reservoir physical properties and oil and gas production capacity, and it is also a hot spot in the
research of tight reservoir. The pore structure characteristics of tight sandstone of Denglouku
Formation in Changling Gas Field, Songliao Basin were characterized by qualitative and
guantitative methods based on the experimental data of nuclear magnetic resonance, constant
velocity mercury injection, cast thin section and scanning electron microscopy. Based on the T
spectra measured in saturated and centrifuged states, the heterogeneity and complexity of pore
structure were quantitatively characterized, and the relationship between petrophysical parameters,
NMR parameters and fractal dimension was discussed. The results show that: The pore types of
tight sandstone reservoirs in Denglouku Formation are diverse, including residual intergranular
pores, feldspar dissolution pores and intergranular pores of clay minerals. The pore-throat
relationship is mainly characterized by large pores and thin throats and small pores and coarse
throats. The NMR T spectrum shows bimodal or unimodal distribution. The relationship between
pore structure characteristics and movable fluid shows that the maximum connected throat radius is
the main factor controlling the size of movable fluid. The fractal dimension D (2.3551~2.8035)
calculated by T, spectrum in centrifugal state is higher than that in saturation state (2.2399~2.7557),
which indicates that the micro pore domain determines the micro complexity of tight sandstone, and
the large pore domain controls the macro reservoir quality of tight sandstone. The tight sandstone
reservoirs of Dengluku Formation in Changling Gas Field can be divided into three types based on
the reservoir capacity and the occurrence characteristics of fluids. The type I pore structure is mostly
of small pore and coarse throat type, the lower limit of the maximum connected throat radius is
0.8um, and the fractal dimension is small, so it is a high-quality reservoir. The results are helpful to
reveal the heterogeneous combination of the pore system and quantitatively characterize the
complexity of the pore structure, so as to guide the exploration and development of tight gas
reservoirs.

Key words: Songliao Basin; Denglouku Formation; Tight sandstone; Nuclear magnetic resonance;
Fractal theory; The pore structure



