Borehole Geophysics Workshop 11

3D VSP: Benefits, Challenges and
Potential

St. Julain’s, Malta
21-24 April 2013

ISBN: 978-1-62993-770-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2013) by the European Association of Geoscientists & Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2014)

For permission requests, please contact by the European Association of Geoscientists & Engineers
at the address below.

EAGE

PO Box 59

3990 DB Houten
The Netherlands

Phone: +31 88 995 5055
Fax: +31 30 634 3524

eage@eage.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

BGO03 VSP Quantitative Diagnosis of Seismic Velocity Model for 3D VSP IMaging ........cccccocvveveierieiisieiisese e 1
Y. Li, B. Hewett
BGO04 Efficient Wavefield Separation for Large 3D VSPs in Saudi Arabia............ccocooiiiiiiiiiiniie e 6

N.A. Palacios, C.A. Planchart, J. Jiao
BGO06 Efficient Vertical Seismic Profiling using Fiber-Optic Distributed Acoustic Sensing and Real-

LT R e Lot TSt oV OSSPSR 11
D. A. Barfoot

BGO07 Simultaneous Multiwell VSP using Distributed ACOUSLIC SENSING ......coiiiverieieiciciiese e 14
K.N. Madsen, S. Dimmong, T. Parker, D. Finfer, P.N. Travis, T. Bostick, M. Thompson

BGO08 Distributed Acoustic Sensing (DAS) for Reservoir Monitoring With VSP ... 17
A. Mateeva, J. Mestayer, B. Cox, D. Kiyashchenko, P. Wills, S. Grandi, K. Hornman, J. Lopez

BGPO01 Improving the Low-Frequency Content of Land VVSP Data Acquired using a Vibroseis Source .................... 22
T. Dean, M. Puckett, J. Quigley, D. Lane, J. Tulett

BGPO02 Portable Airgun Tank - A New Approach to Land BHS USING AIFQUNS .........ccrreiriiinneireesee e 27
M. Clark, D. Mackie

BGPO03 Drill-Bit Seismic While Drilling by Downhole Wired Pipe Telemetry ........ccccevviiiiiieiiiieiiiice e 30
F. Poletto, F. Miranda, P. Corubolo, A. Schleifer, P. Comelli

BGO09 VSP Multiple Analysis — An Arabian GuIf Case STUY ..........ccceiiiiiiiiiiie e 35

V. Lesnikov

BG10 Full Wavefield Migration of Vertical Seismic Profiling Data: Using all Multiples for Imaging
AWAY TIOM TNE WEIL......ceeee ettt b et h bttt et e e b e e e a e e Rt e bt e beee e beneem b eneeneebeabesbeseeneereaneanas 40
A.K. Soni, D.J. Verschuur

BG11 Some Practical Aspects of Using VVSP Interferometry in Horizontal Wells for Imaging Above

AN BEIOW the WEIIDOTE ...ttt sttt s et e et e b et e et e st e b e et e ebenbe st e e ensaneeneanas 46
M.E. Willis

BGP04 New Moveout Approximation for Walkaway VSP Geometry in a 3D Anisotropic Model............ccccccvevveurnene 49
E. Blias

BGPO05 The Theory and Application of Layer Q Inversion Based on VSP Data..........ccccoceveneiineiiiiinene e 54
G.L Zhang, X.M. Wang

BGPO06 Long offset Walkaway and Circle VSP in Nankai trough SeisSmogenic ZOoNe..........ccoccoereieeinenenesienieeeeeees 59
Y. Sanada, R. Hino, M. Kinoshita, J.O. Park, E. Araki, G. Moore, N. Bangs, R. von Huene, T. Tsuji, S. Kodaira

BG12 What Constitutes A Good Microseismic ACQUISITION SYSTEM? .......oiveiiiiiniiiiiriesee e 62
S.C. Maxwell, B. Underhill, L. Bennett, A. Catoi

BG13 VSP in @ MICrOSEISIMIC WOTIG ......c.cviiiiiiciiiiiieec bbbt 67
M. Humphries

BG14 Application of Compressive Sensing to 3D-VSP Acquisition and Processing ..........cocueveveieninineneneneiescneee 72

L.C. Morley
BGPO07 A High-Resolution Seismic Investigation of the Borehole Surrounding with the Seismic

DiIreCtionNal SPWD-IMETNOM .......c.ooiiiieiie ettt ettt ettt e e e s et e et e e be st e b et e st e s e bt ebesbeebe st e be e enenneee 76
K. Jaksch, R. Giese

BGP08 Equipment Testing and Optimization for Borehole Seismic MoNItoring..........cccocvvvevievineiieiisie e 81
I.M. Geldmacher, A. Marr, J. Rangel, B. Dyer

BG15 VSP Based Seismic Velocity Correction in VT Medi@.........cccoviiiiiiiiiiiiiieeee e 86
J. Gao, Y. Ling, X. Guo, W. He

BG16 Estimating Anisotropic Parameters from Walkaway VSP Data using Genetic Algorithms............ccccooeiiinee 91
M. Bannagi, J. Owusu

BG17 Interval Q-factor Estimation from Zero-OffSet VSP Datal........c.cccecveiiiieiiiecie ettt 96
E. Blias

BG18 Joint Prospecting of a Volcanic Reservoir with VSP and Surface Seismic Data ............ccccovvvvviivenencicesene, 101

Y. Ling, X. Guo, W. He

AATADIA .. E et 106
C.A. Planchart
BG20 Anisotropic Full Waveform Inversion of Walkaway VSP Data from the Arabian Gulf...............cc.cocoeie. 111

J.C. Owusu, O. Podgornova, M. Charara, S. Leaney, A. Campbell, S. Ali, I. Borodin, L. Nutt, H. Menkiti



BGP10 4D Passive and Aggressive Monitoring of Air Injection into Top Water Overlaying Bitumen

Telephone Lake, AIDEIta............coociiiiiiiiiiiiiieiee ettt ettt et st e et e et e e bt e st e e sateeabeesbaeebeesaseenbeenanean 116
R.D. Pearcy, L. Mayo

BGP11 Acoustic Impedance Inversion of VSP data...................coooiiiiiiiiiiieeee e 121
J. Wang, Y.P. Li, J.L. Du

BGP12 A High Resolution VSP in the Oil Sands for Improved Reservoir Characterization.................c..ccccoceeeneen. 126
M.H.L. Morrish, L.M. Weston Bellman

BG21 Feasibility and Benchmarking of Time-Lapse 3D VSP in Water Flood Surveillance .................cccccoceininee. 132

S. Sarkar, S. Bahret, L. Sydora, R. Langan
BG22 Reservoir Monitoring of SAGD using Repeated Dual-Well 3D VSP Measurements. A Case

Study after 10 Months of ProduCtion ...............ccooiiiiiiiiiiiieeeee ettt et e s et este e eenaeesseesnseenneeens 136
R. Tondel, S. Diimmong, L. Nutt, R. Rufino, A. Campbell

BG23 Monitoring CO,; Injection at the Illinois Basin -- Decatur Project with Time-lapse 3D VSPs............c.....c...... 141
M. L. Couéslan, J. Gulati, A. Campbell, L. Nutt

BGP13 3D Spectral Element Method in Anisotropic Viscoelastic Media for Borehole Seismic ...............c..cccoceeee. 146

M. Charara, D. Sabitov, G. Pekar
BGP14 3D-VSP Design Acquisition for Monitoring In Situ Combustion. A Case Study: Llanos Basin

COLOMDIA ... et b e e a e st ebe b sae b et enesreens 151
M. T. Duarte Castro, R. A. Gomez Moncada, W. M. Agudelo Zambrano, G. D. Camacho Almeyda

BGP15 Ray-Based Approaches to 3D VSP Modelling for Survey Planning and Interpretation ............................... 155
L. Ziihlsdorff, A. Drottning

BG24 VSP While Drilling: A Deepwater Case Study Offshore West Africa.............ccoooviniiiiniinininniiecene 160
J. Kemper, A. Jervis, M. Richards, J.-C. Puech, N. Kelsall

BG25 Landing a Horizontal Well with the Assistance of 2D VSP .......c...cocooiiiiiiiiieee e 165
S. Berman, V. Lesnikov, T. Duncan, R. Williams

BG26 Advanced Borehole Seismic Imaging of Transition-Zone Subsurface Structures...............c.cccoooevviiniinnennen. 170
M. Karrenbach, F. Yustiana, T. Radford

BGP16 3D PSDM Model Building in a Well-Rich Environment................ccccoooiiiiiiiiiiiiiieeeceeee e 174
D.C. Weber, V. Lesnikov

BGP19 Transmission Amplitude Variation with Offset (TAVO)........ccccooiiiiiiiiiiiiieee e 179
A.K. Popoola, A.A. Al-Shuhail

BG27 Simulation and Proposed Processing Workflow of Simultaneous Source 3DVSP Data................coceviiiinenne 184
M. Atif Nawaz, W.H. Borland

BG28 Kirchhoff Prestack Depth Migration of 3D VSP Data in Offset and Angle Domains ..................c..cccoceiin. 191
L. Hu

ADDITIONAL PAPERS

BGP18 An Amplitude Scaling Methodology for 2D/3D Migrated VSP Data .................coccoooiiiiiiiiiniinineecneeene 196

M. Lou, J. Meng, F. Doherty
Author Index





