Author’s Accepted Manuscript

JOURNAL OF

- PETROLEUM
SCIENCE &
ENGINEERING

An international journal
devoted to integrated reservoir studies

Integrated Fracability Assessment Methodology for
Unconventional Naturally Fractured Reservoirs:
Bridging the Gap between Geophysics and
Production

Zhi Geng, Mian Chen, Yan Jin, Xin Fang, Ning
Jing

------

TIBENEAN
www.elsevier.convlocate/petrol

PII: S0920-4105(16)30252-2
DOI: http://dx.doi.org/10.1016/j.petrol.2016.06.034
Reference: PETROL3526

To appear in:  Journal of Petroleum Science and Engineering

Received date: 10 March 2016
Revised date: 13 June 2016
Accepted date: 21 June 2016

Cite this article as: Zhi Geng, Mian Chen, Yan Jin, Xin Fang and Ning Jing
Integrated Fracability Assessment Methodology for Unconventional Naturall
Fractured Reservoirs: Bridging the Gap between Geophysics and Productior

Journal of Petroleum Science and Engineering
http://dx.doi.org/10.1016/j.petrol.2016.06.034

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.2016.06.034
http://dx.doi.org/10.1016/j.petrol.2016.06.034

Integrated Fracability Assessment Methodology for
Unconventional Naturally Fractured Reservoirs:
Bridging the Gap between Geophysics and Production

Zhi Geng®P, Mian Chen?, Yan Jin®* Xin Fang?®, Ning Jing®

@ College of Petroleum Engineering, China University of Petroleum, Beijing, China
b Laboratoire de Géologie, Ecole Normale Supérieure, CNRS UMR 8538, Paris, France
¢CNPC International (Chad) Ltd.

Abstract

Fracability evaluation in unconventional reservoirs is one of the most important
initiatives for economic success. Most evaluation methods in geophysics and
well logging are based on calculating rock mechanical properties, in which a fre-
quently used term is brittleness. However, oil & gas production, mainly deter-
mined by effective natural fracture networks in unconventional low-permeability
reservoirs, is the final goal of reservoir stimulation. In this work, a novel inte-
grated methodology was proposed to correlate conventional post-stack seismic
data to well production rate. It aims to pre-evaluate regional stimulation per-
formance, facilitating investment decision-making in line with global oil prices
and environmental consideration. Structural occurrence, seismic maximum cur-
vature, and geomechanics parameters were combined in a physical model to
evaluate underlying development and activation of natural fractures, result in
the activation index F;. The potential of artificial induced fractures were quan-
tified as normalized index Fy by integrating mechanical item based on fracture
mechanics and fluid flow. Accordingly, a fracability sweetness index (Fgyeet)
model was built to correlate standardized well production rate (Qcss). A Case
study of a naturally fractured igneous reservoir with 8 wells showed agreement

between Fyypeer and Qcrs. A considerable part of highly active fractures with
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