Accepted Manuscript

Natural Gas

SCIENCE AND ENGINEERING

Permeability enhancement of coal by chemical-free fracturing using high-voltage
electrohydraulic discharge

Fei Ren, Lei Ge, Thomas E. Rufford, Huilin Xing, Victor Rudolph

PII: S1875-5100(18)30289-0
DOI: 10.1016/j.jngse.2018.06.034
Reference: JNGSE 2633

To appearin:  Journal of Natural Gas Science and Engineering

Received Date: 8 January 2018
Revised Date: 16 May 2018
Accepted Date: 19 June 2018

Please cite this article as: Ren, F., Ge, L., Rufford, T.E., Xing, H., Rudolph, V., Permeability
enhancement of coal by chemical-free fracturing using high-voltage electrohydraulic discharge, Journal
of Natural Gas Science & Engineering (2018), doi: 10.1016/j.jngse.2018.06.034.

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.jngse.2018.06.034

13

14

15

16

17

18

19

20

21

22

23

24

25

Per meability enhancement of coal by chemical-free fracturing using high-voltage

electrohydraulic discharge
Fei Ref?®, Lei G Thomas E. Ruffoft Huilin Xing®, Victor Rudolpl*

a. School of Chemical Engineering, The University aé€nsland, St Lucia 4072 Australia

b. School of Earth and Environmental Sciences, Thevéisity of Queensland, St Lucia
4072 Australia

c. Centre for Future Materials, University of SoutheQueensland, Springfield Central,
Queensland 4300, Australia

* Corresponding author: v.rudolph@ug.edu.au

Highlights

A novel stimulation technique, namely high-voltaectrohydraulic discharge (EHD)

has been developed and validated for coal cracking.

» Electrohydraulic discharge shows a great potetudiateate additional flow paths and
permeability in coal.

e Shockwaves generated by EHD increase the accegsitgsity of the coal,
predominantly in the meso- and micropore size range

* The banding in coal has a significant influenceborakage and fractures are more

likely to occur in weak plies rather than in thét stull coal.

Abstract

Fractures, cleats or cracks provide the main flathways for methane extraction from
Coalbed Methane (CBM) gas reservoirs. For deep seains, where the cleats are often
closed by the high overburden pressure, or somdoslea but tight coals, fracturing

operations to form new pathways or clean out exgstout blocked natural cracks are

necessary, for CBM wells to produce commercialtyaative gas rates. This is usually done
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