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Abstract

Geothermal field design benefits from an understanding of the stress and fracture setting in the subsurface.  3D seismic data, either multi-component or standard P-wave data, provides an opportunity to predict field performance by improving the characterization of the target reservoir.  The following paper discusses various azimuthal seismic processing techniques used to identify azimuthal velocity anomalies and azimuthal AVO anomalies.  These techniques can improve well placement and overall field performance.

Introduction

Well data has long been an obvious measure of fracture presence in tight-rock reservoirs.  Borehole breakout, FMI measurements and coring, to name a few, have provided clear indications of oriented stress fields and open fractures.  Prospecting for fractures with the bit is an expensive and often unrewarding endeavor.  Multi-component acquisition, processing and interpretation may offer an opportunity for finding fractures with seismic but at an added time and financial cost.  Early attempts to predict fractures with unmigrated P-wave data have shown encouragement but lack spatial resolution.  Sectored migration solutions often suffer from under-sampled azimuths in the input dataset resulting in noisy results.  The following paper discusses the use of a full azimuth seismic migration approach for detecting azimuthal velocity anomalies – a potential indicator of open fracturing.  With the updated azimuthal velocity field one then can more effectively pursue Azimuthal AVO anomalies as an additional fracture indicator.  The workflow can be modified for a depth migration approach to address overburden velocity complexity (not discussed in this paper) prior to azimuthal analysis.

            [image: image1.jpg]


   

•Overview
•Some Definitions

•Thinking Elliptically – Azimuthal Analysis

–Fracture Prediction

–Imaging Improvement

•Azimuthal AVO

Seismic Based Fracture Prediction Technology

•Multi-Component – Shear Wave Splitting
•Azimuthal Analysis - TIME

–Pre-Migration Azimuthal Analysis

–Migration based Azimuthal Velocity Analysis

•Option 1 – Sectored Azimuthal Migrations

–Suffers from poor sampling

•Option 2 – Isotropic Migration into azimuth and offset bins

•Option 3 – Azimuthal Migration

–Migration based Azimuthal AVO

•Azimuthal Analysis - DEPTH

•Post-Stack:

–Curvature Analysis

–Coherence Analysis

–Inversion – Amplitude and Velocity Information

[image: image2.png]










