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Research Methodology and Application of Reservoir Permeability
Units for Tight Sandstone Gas Reservoirs: A Case Study in the
Permian Lower Shihezi Formation of the Ordos Basin

GUOQ Jianlin, JIA Chengye®, YAN Haijun, JI Lidan, LI Yilong, YUAN He

Petro China Research Institute of Petroleum Exploration & Development, Beijing 100083, China

Abstract: Detailed investigation of reservoir characterization and architecture is the main technique requirements for the development
of tight sandstone gas reservoir in the middle-to-later stage. Based on the similarities of porosity and permeability for different types of
sand bodies, channel-filling and channel bar of braided river sedimentary system were classified into the same reservoir permeability
unit. Concept and methodology of such permeability units were put forward and the developmental model in the unit was studied.
Through outcrop observation and analysis of logging facies, four superimposed patterns within the unit were identified, including
channel bar superposition, channel filling superposition, bar and channel filling superposition, and bar or channel filling isolated types.
Based on developmental patterns of the units, well types suitable for the development of tight sandstone gas reservoirs were proposed.
Channel superimposed belts in braided river sedimentary system are favorable for the development of superimposed permeability units
and horizontal drilling. The transition and depression zones of braided river sedimentary system are favorable for the development of
isolated permeability units and vertical or cluster wells. Case studies in the Low Permian Shihezi outcrops of the Ordos Basin and
interference well tests in the pilot infill areas of the Sulige gas field show that permeability units of braided river sedimentary system

have a length of 600 m along the paleocurrent and width of 400 m perpendicular to the flow direction. This implies that the well pattern
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in the Sulige gas field has the potential to be infilled into inter-well distance at 400 m and well array at 600 m, with an increase of

recovery factor by 15% to 20%.

Key words: tight sandstone gas reservoirs; braided-river sedimentary system; reservoir permeability unit; superimposed patterns; types

of well production; recovery factor
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Fig. 1 Relationship between grain diameter, porosity and permeability of the tight gas sandstone reservoirs in the Permian,

Lower shihezi Formation Ordos Basin
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Fig. 12 Development of reservoir permeability units in transition zone of braided river sedimentary system
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