Accepted Manuscript

A new model of pore structure typing based on fractal geometry

Xiaojun Chen, Guangqing Yao, E. Herrero-Bervera, Jianchao Cai, Kun Zhou,
Chengfei Luo, Ping Jiang, Jiang Lu

PII: S0264-8172(18)30347-7
DOI: 10.1016/j.marpetgeo.2018.08.023
Reference: JMPG 3463

To appearin:  Marine and Petroleum Geology

Received Date: 24 May 2018
Revised Date: 16 August 2018
Accepted Date: 20 August 2018

Please cite this article as: Chen, X., Yao, G., Herrero-Bervera, E., Cai, J., Zhou, K., Luo, C., Jiang, P.,
Lu, J., A new model of pore structure typing based on fractal geometry, Marine and Petroleum Geology
(2018), doi: 10.1016/j.marpetgeo.2018.08.023.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.marpetgeo.2018.08.023

A new model of porestructuretyping based on fractal geometry

Xiaojun Cheft®, Guangging Yab”, E. Herrero-BervefalJianchao C8j Kun Zhod®, Chengfei Lu
Ping Jian§ Jiang L
& Key Laboratory of Tectonics and Petroleum Resources, China University of Geosciences, Ministry of Education,
Wuhan 430074, P.R. China;
b Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, P.R. China;
‘Hawaii Ingtitute of Geophysics and Planetology, University of Hawaii at Manoa, Honolulu 96822, HI, USA;
9 ngtitute of Geophysics and Geomatics, China University of Geosciences, Wuhan 430074, P.R. China;
®CNOOC EnerTech-Drilling and Production Co. CNOOC Central Laboratory (Zhanjiang), Zhanjiang 524057, P.R.
China;

thanjiang branch of CNOOC Ltd., Zhanjiang 524057, P.R. China

Abstract

In this study, we report a physics-based modeptwe structure typing in which a generalized
model was also derived to calculate the specififase area of the grains. In this model, a new
pore-structure-type indicator was defined to charéme the discrepancies of pore structures based
on the fractal geometry theory and a modified Kgz€arman equation. We compared the proposed
model and conventional model with comprehensiveearental tests in 130 low permeability
sandstone cores from the Dongfang gas reservaireirSouth China Sea. The fractal dimension of
the grainDgy was first accurately calculated through thin secanalysis. The results show that grains
of low-permeability sandstone indeed have the tifdadistribution with constant radius boundaries
of approximately 3@m, potentially accounting for the multiscale of @apaces. Compared with the

conventional model, considering the complex por gmrain size distributions as well as irreducible
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