Accepted Manuscript

Natural Gas

SCIENCE AND ENGINEERING

Review on formation damage mechanisms and processes in shale gas reservoir:
Known and to be known

Chengyuan Xu, Yili Kang, Zhenjiang You, Mingjun Chen

PII: S1875-5100(16)30215-3
DOI: 10.1016/j.jngse.2016.03.096
Reference: JNGSE 1408

To appearin:  Journal of Natural Gas Science and Engineering

Received Date: 15 December 2015
Revised Date: 21 February 2016
Accepted Date: 30 March 2016

Please cite this article as: Xu, C., Kang, Y., You, Z., Chen, M., Review on formation damage
mechanisms and processes in shale gas reservoir: Known and to be known, Journal of Natural Gas
Science & Engineering (2016), doi: 10.1016/j.jngse.2016.03.096.

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.


http://dx.doi.org/10.1016/j.jngse.2016.03.096

Review on for mation damage mechanisms and processesin shale gas

reservoir: known and to be known

Chengyuan X, Yili Kang ® Zhenjiang Yo’ and Mingjun Chefi
dState Key Laboratory of Oil and Gas Reservoir Ggpland Exploitation, Southwest Petroleum University

Chengdu, China
® Australian School of Petroleum, The University afefaide, Adelaide, Australia
*Corresponding Author, Telephone: 86-028-83032 8« 86-028-83032118. E-mail: chance_xcy@163.com

Abstract

Producing natural gas from shale gas reservoileptesa great challenge to petroleum industry due to
its low permeability nature. The process of gagasé and production from shale reservoirs is
controlled by the combination of fractures and npoce network connected to micrometer pore
network. However, the gas production after drill-sompletion and hydraulic fracturing are strongly
influenced by formation damage and subsequent dseref reservoir permeability and fracture
conductivity. This paper reviews the main formatdamage mechanisms during shale gas reservoir
exploitation, including the physical and chemicaihthge. Formation damage types induced in drill-in,
completion and stimulation processes are discusseetail. Finally, the systematic evaluation metho
of formation damage, heat treatment and workinigl fless control, as three further research dirastio
for formation damage control and removal are predo®r the efficient development of shale gas

reservoirs.
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1. Introduction

Formation damage is an undesirable operationall@moithat can occur during gas and oil recovery from

reservoirs in different stages, including drillingpmpletion, production, hydraulic fracturing, anrkover
operations (Bennion, 2002; Civan, 2007; Lv et 2010). Formation damage is a hot topic nowadayna@s
operating companies move to the exploitation oferdrallenging gas and oil reservoirs in tightegpe, and
more depleted conditions. Disappointing productorinjection results from gas or oil wells can letated to a
number of factors which are difficult to diagnoSmme of these factors may center about poor inheuaral

reservoir quality characteristics, others abouthmeal considerations according to the conditind gype of
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