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The author...

Lawyer

L. C. (Lee) Lawyer is chief
geophysicist of Chevron Corp.
A 1955 graduate of Oklahoma
University, he joined Standard
0il Co. of Texas, forerunner of
Chevron, as a client representa-
tive on a seismic crew. He has
been division geophysicist for
the Midcontinent and Alaskan
divisions, chief geophysicist of
Chevron Overseas, and vice-
president of Chevron Geosci-
ences Co.

After Tonstad, 2002
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A PennWell Publication
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Trends: providing value-added technology

Work profile for geophysicist/geologist

Looking

for data
60%%

Vacations
B% Meetings and
I presantations
5%
Training
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Coffee Breaks
5%

Useful work
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Where Does the Time Go?

The amount of time spent on various tasks by surveyed nonmanagers
in data-science positions

Less than 1 hour aweek ' 1to 3 hours aday
1to 4 hours a week 4 or more hours a day

Basic exploratory Data B  Machine learning,
data analysis ! cleaning! i statistics 2
o 7% 0%

12% 117% : 19% 4 »
46% 329% i : 31%/ P i : 2 °
R : 42% | y

5 | 29%

Creating Presenting Extract,

visualizations ! analysis ! transform, load 3
L 6% | 5%—
7% . 4 Ny
29% N . 43%
41% 47% 32%

1Correcting or removing faulty data 2 Creating computer models

3 Also known as ETL — moving information to a data warehouse

Source: O'Reilly Media Inc. online survey of more than 600 datascience

professionals, conducted from November 2014 to July 2015 THE WALL STREET JOURNAL.
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E Technology in the 90s




E Data delivery in 1990’s
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E Technology about 2005




E Data delivery in 2000’s
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Technology from ~2015
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E Modern Data Delivery
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V)

he statistics — PGS MultiClient

MultiClient Revenues -+ Important Balance Sheet item

- — - * Significant proportion of vessel

700 41% 60%
g I time
{i J I I [ Significant revenues

- Huge data volumes acquired

2010 2011 2012 . 2013 2014 2015 ° Long ShEIf |ife

Multiclient Data asset value * Shelf life “reset” with
wo reprocessing etc
a0 * Pre- and Post-Stack and
o I Ancillary products all equally
w j I I important for exploration
purposes

Data from PGS Annual reports
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E PGS MultiClient Data delivery ==

* Heritage system developed in 1990s
— QOutsourced service provision
— Slow & restricted functionality by current standards
— Only really handled post stack
— Barrier to exit very high

* New system
— Still outsourced
— Trace handling, not processing (sensu stricto)
— Handles pre and post stack data efficiently

— Modern database integrated with IT infrastructure
and other enterprise software systems



Multi client seismic management

Final products
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Loading & QC

Compresses ‘snapshot’ format

Extracts

Loads SEG-Y
attributes to

Exploration Archives
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Ordering

= M)

FPhysical storage Qnline Nearline

Audit
Data request | records



Delivery
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E Multiclient complications

What are they getting? Company A
* Prestack (options)

Stack
Migration N el BRI P

Velocities

Company B

Cor

All need cutting to
correct coordinates

V)

Now
Automatic :
Parallel processing i

Historic
Manual handling
Manual intervention




The impact
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Faster = Cheaper - Better



E Agenda

* Introduction

* Changing technology

* Example - MultiClient seismic data
* Enabling technology

* Where next?



E The management software

ORACLE"

-9 aspera
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Changing technology
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Ensuring availability

10Gb

Houston

faaspera

faaspera

Ovation
London

Ovation
Houston

10Gb



E The technology
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E Leave the data where it is

DecisionSpace® Geosciences 10ep delivers a true interpretation environment with unprecedented integration
across multi-domain workflows and data types

57.4%

Predictive Strength

SeisEarth 30 Canvas



E Conclusions

* Large volumes of data can be “live” on the
Internet

 Still issues to tackle if it is to become a reality

 Some interpretation will be automated (rules
based)

* Analytics will play a bigger part in
Interpretation

e |t will come!
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Thanks for your attention

Alan Smith
Luchelan Limited

alan.smith@luchelan.com
+44 7768 063042
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