Accepted Manuscript

JOURNAL OF
°  PETROLEUM
SCIENCE &
ENGINEERING

An intemational journal
devoted to Integrated reservoir studies

Interaction between cemented natural fractures and hydraulic fractures assessed by
experiments and numerical simulations

Weiwei Wang, Jon E. Olson, Masa Prodanovi¢, Richard A. Schultz

PII: S0920-4105(18)30281-X
DOI: 10.1016/j.petrol.2018.03.095
Reference: PETROL 4836

To appearin:  Journal of Petroleum Science and Engineering

Received Date: 12 November 2017
Revised Date: 9 March 2018
Accepted Date: 27 March 2018

Please cite this article as: Wang, W., Olson, J.E., Prodanovi¢, Mas., Schultz, R.A., Interaction between
cemented natural fractures and hydraulic fractures assessed by experiments and numerical simulations,
Journal of Petroleum Science and Engineering (2018), doi: 10.1016/j.petrol.2018.03.095.

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.petrol.2018.03.095

Interaction between Cemented Natural Fractures andHydraulic Fractures
Assessed by Experiments and Numerical Simulations

Weiwei Wang, Jon E. Olson, MasSa Prodanpaind Richard A. Schultz
Department of Petroleum and Geosystems EngineéflregUniversity of Texas at Austin

Abstract

Microseismic events suggest that a complicatedurametwork develops during hydraulic fracturing
treatment in many naturally fractured unconventioaservoirs. One reason for the complexity is the
deformation along weak planes such as faults anteoted natural fractures. The interaction of
cemented natural fractures with hydraulic fractuyegserated as part of reservoir stimulation may
impede or terminate hydraulic fracture propagatiomich depends on several factors such as
interfacial bond strength between the cementedralafuactures and the reservoir rock. Most
previous studies treat natural fractures as indedavithout considering their thickness. In thiglgt

the semtcircular bend (SCB) testfor specimens with heterogeneity are used to sttty
fracture-fracture interactions, because the tensile fradtutbe SCB test is analogous to the induced
hydraulic fracture. With simple experimental setapd good repeatability, the SCB test results
provide insights into real hydraulic fracture prgpton behavior in naturally fractured reservoit&e
analyze the effects of natural fracture thickness mck—cement interfacial bond strength, which are
not commonly considered. Results show that hydrdudicture crossing/diverting behavior depends
on the approach angle, the reckment interfacial bond strength, and the thicknefssatural
fracture. Results also imply that as hydraulic tiiees approach cemented natural fractures, the
hydraulic fracture neatip stress state is influenced by the tensile ahdas strength of the
rock—cement interface. In the SCB test, the sargplemetry induces shearing along the cemented
natural fracture—rock interface, analogous to atimally slipping interface in the subsurface.
Depending on the frictional strength and the apghi@ngle, the interface may crack apart, and attrac
a propagating fracture.
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1. Introduction

Natural fractures exert a fundamental control omrbgarbon recovery from loywermeability
unconventional reservoirs such as shale formatibos.the purpose of maximizing hydrocarbon
production, hydraulic fracturing is generally udectreate long and penetrating fractures, incregasin
the stimulated rock volume by connecting naturattiires (Huang et al., 2014). Understanding the
interaction between natural fractures and hydrdtdictures provides insight into successful plagnin
of the well trajectory and stimulation design thlghuyproducing formations.
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