Author’s Accepted Manuscript

JOURNAL OF

- PETROLEUM
SCIENCE &
ENGINEERING

An international journal
devoted to integrated reservoir studies

The critical buoyancy threshold for tight sandstone
gas entrapment: physical simulation, interpretation,
and implications to the Upper Paleozoic Ordos
Basin

Yingchun Guo, Xiongqi Pang, Zongxing Li,
Fengtao Guo, Licai Song

------

TIBENEAN
www.elsevier.convlocate/petrol

PII: S0920-4105(16)30568-X
DOI: http://dx.doi.org/10.1016/j.petrol.2016.10.004
Reference: PETROL3664

To appear in:  Journal of Petroleum Science and Engineering

Received date: 2 June 2016
Revised date: 10 September 2016
Accepted date: 3 October 2016

Cite this article as: Yingchun Guo, Xiongqi Pang, Zongxing Li, Fengtao Guo an
Licai Song, The critical buoyancy threshold for tight sandstone gas entrapment
physical simulation, interpretation, and implications to the Upper Paleozoi
Ordos Basin, Journal of  Petroleum  Science and  Engineering
http://dx.doi.org/10.1016/j.petrol.2016.10.004

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/petrol
http://dx.doi.org/10.1016/j.petrol.2016.10.004
http://dx.doi.org/10.1016/j.petrol.2016.10.004

The critical buoyancy threshold for tight sandstone gas entrapment: physical

simulation, interpretation, and implications to the Upper Paleozoic Ordos Basin
Yingchun Guo®, Xionggi Pang®, Zongxing Li*", Fengtao Guo®, Licai Song®

%Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081,
PR China;
bCollege of Geosciences, China University of Petroleum, Beijing 102249, PR China;

“Australian School of Petroleum, The University of Adelaide, SA5005, Australia

"Corresponding author. cugcupgych@163.com

Abstract

Tight sandstone gas is regarded as a significant unconventional resource. One
intriguing problem for tight sandstone gas accumulation is how gas was trapped in
the tight-sandstone reservoirs. In this paper, we attempted to look for a reasonable
explanation for this, which has attached great theoretical and practical significances.
In this study, a dynamic equilibrium equation characterizing the critical buoyancy
threshold (CBT) was established based on physical experiments, and the formation
mechanism of tight gas and CBT were discussed. The explanations were further
testified through the tight-gas reservoirs of the Upper Paleozoic Ordos Basin. A
dynamical CBT occurs during the charge process in tight-gas reservoirs, and water-
gas inversion with separating phases is dominated before natural gas reaches the CBT.

At this stage, the driving force for gas movement is abnormal gas pressure, and
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