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1 Executive Summary

1.1 Digested Read

Spatial information is a key element in any petroleum venture, from the initial opportunity analysis and
exploration, through appraisal, production and the abandonment phase. It is generally estimated that
over 80% of the data used in the Exploration and Production (E & P) upstream business has a spatial
component, implying that it can be accessed through a map.

However, despite growing maturity in underlying GIS technology and increasing industry awareness, it
is perceived that the spatial component of data is still under-utilised. Many E & P companies are
struggling to define the role of GIS in their business. Most see GIS as a specialist role rather than an
integrated part of their business and few companies are extracting maximum value from their
investment in spatial data and analysis systems.

In addition, evidence shows that many E & P businesses are not using geospatial information
technology standards. Advantages to using standards can include improved data and system
interoperability, unlocking spatial data from isolated GIS applications and leveraging IT investments in
unforeseen and effective ways.

In E & P, while it can be seen that many companies have committed to GIS technology (e.g. they
receive many data sources direct in GIS format and have invested heavily in GIS technology,
predominantly from ESRI), these companies (often by their own admission) lack both the competency
and also the vision to fully leverage GIS analysis as a core part of their decision making.

This may well be because the companies in question have not developed a coherent GIS strategy.
Without having a suitable GIS strategy in place it is difficult to build on past GIS projects and as a
result many GIS initiatives stall at an early stage, either because the early efforts were not
implemented or scoped in such a way as to meet true business needs or because the organisation
lacked a clear road map as to how to take the initiatives forward.

This study proposes a strategy model that has been developed using Exprodat’s years of experience
of working with GIS technology in E & P companies of varied sizes and goals. The model can be
applied in a technology independent, scalable way, able to meet the needs of any size of organisation.

In order to assist in the preparation of such a GIS strategy, this report also presents a host of
examples of how GIS is used within the E & P business, along with a review of the most common GIS
technologies, including desktop GIS, image processing, 3D visualisation, web-based GIS, mobile GIS,
spatially enabled Relational Database Management Systems and globe GIS products and a review of
Open Source GIS.

As can be seen within this report, there are significant benefits to be had in applying GIS technology to
processes within the E & P lifecycle and as such there is a significant opportunity available for
companies to get ahead of their competition through committing to move GIS on to the ‘next level
within their organisations.

Exprodat Consulting Ltd. Page 4 of 61
The Blackfriars Foundry, 156 Blackfriars Road, Southwark, London SE1 8EN
Tel: +44 (207) 953 7000 | Fax: +44(207) 953 7109 | Web: www.exprodat.com | Email: info@exprodat.com



exprodat

integrating information

The Role of
Geographic Information Systems
In the E & P Business

A Multi-Client Study

Section Two — Technology Review
August 2007

Exprodat Consulting Limited
Integrating Information




i, =\0\P\a ¢
Somaad The Role of GIS in the E & P Business: Section Two — Technology Review .... Y ‘
E__3

CONTENTS
T INETOAUCHION ... .o e e e e e e e e eeaaas 4
IR I © 1YY T SRR 4
1.2 ThisS StUAY oo 4
1.3 ThiS SECHON oo 4
2 Proprietary GIS TeChNOIOQY ......ccoooiiiiieieieeeee e 6
21 Desktop GIS.....o 6
211 ] o SRR PP 6
21.2 1Y F=To] [ o J PO PPPOTPPRRN 11
2 T T X U)o To Y= G 1V =T o 1 1 14
21.4 a1 (T4 £=T o] o T PO OUPPPPUPPPRR 16
215 (] 0= 0157 o | PSR 21
21.6 o (] PR 24
0t O A 1\ VN 8211 S PTR 26
2.1.8 IHS Desktop GIS APpPliCAtioNS ...........uviiiiiiiie e 28
0t R o To1 1A= RSP 30
2.1.10  SmartView and SmMartMap........ccoeiiiiiiiiiiiieeie e e 31
2111 Manifold SYSIEM ....eiieiiiiiee e e e e e e e e e e e e e s 33
2112 PalBOGIS....... .ottt e e e e s r e e aaa e e s aaraaean 36
2.1.13 SeisMap, RasterLink and ClickRelate .............coooiiiiiiii e 37
2 S € 1= o T 1T S 38
2.2 Desktop Image Processing Packages........cooooviiviiiiiiiiiiiiecceeeies e 43
2.2.1 N LY PRSP 43
222 ERDAS IMAGINE......coiiiiiiiiiiiiiee ettt e e e bt e e s bt e e e aabe e e e e anbeeeeens 44
223 ] 1V =T o o= o 46
224 L€ T=To T3 =1 (o= TSR 49
S T | I S SRR 50
2.3 E & P Desktop Data Products ... 55
2.31 o (o XY T S 55
A -1 1= RSP 56
A R T e o o =SSP 56
234 =1 (o] 0o = PP 57
2.3.5  Lynx INformation SYSIEMS .......eoiiiiiiiiii e 57
ARG N T A Vo7=Tor- W € 1Yo ] (oo | (o= TR SRR 58
2.3.7  TObINMAPDALA ... ..uiiiiiiiie i e e e e e e e 58
2.4 3D Visualisation SOftware ... 61
241 Target fOr ArCGIS ... ... e et e e et e e e et e e e e nre e e e nees 61
2.4.2 C Tech’s 3D visualisation applications ............cooociiiiiiiie i 62
243  Visual Nature STUAIO ........eeiiiiiiiii ettt e e e s 63
244 ESRIAICSCENE ...ttt ettt e e e e e e sttt e e e e e e e e e naeaeeeeeeeeaeannnrnneeaeaens 64
2.5 Web-based GIS and Map SEerviCes...........ccccceiiiiiiiiii e 66
251 ] o PSPPSR 66
25.2 MapINfo MapXITEIME ... e e e e e e e e e e e e raaeeeaeeas 70
B T T X U)o To (Y= -SSP 71
254  Intergraph GeoMedia WebMap and WebMap Publisher.............cccociiiiiiniiiee 74
255 IMAGE WED SEVET ...ttt e rbt e e et e e e anbeeeeen 75
256 I Lo XY AT YRR 76
257  TNTSserver and TNTMaPS .. ..ueeiiiiiaiiiiieiiee e e e e e e ee e e e e e e e e e e e e e e e e e e annenneeas 78
258 OPENSPIMt WEDSEIVET ...t e e e e e e e e ee e e e e e e e aeanns 79
259 IHS Web-based GIS appliCations ............ccooiiiiiiiiiiiecc e 80
2.5.10 PowerEXplorer and WOW..........oooiiiiiiiiiiiieeee ettt a e e e e e eaa s 81
2.5.11  Manifold System Internet MapSEerver ... 83
2.512 WebMaps and SpatialSearch ... 84
A T G T € 1= o XY I 1 RS 85
Exprodat Consulting Ltd. Page 2 of 150

The Blackfriars Foundry, 156 Blackfriars Road, Southwark, London SE1 8EN
Tel: +44 (207) 953 7000 | Fax: +44(207) 953 7109 | Web: www.exprodat.com | Email: info@exprodat.com



26 E &P Web-based Data ProdUCES........c.ooeuiieeieeee e 86

2.6.1 PEtrOVIEW LIVE ...ttt 86
2.8.2  MEtACAMA ... ..oo it 86
2.8.3 DAL . bbb et b ettt et ne e nreenaes 88
26.4 N B =Ty = T o T ORI 89
2.8.5  PEIOWEB ......o ittt ettt ettt ettt et e e te e teeereeeneeeeeeeree e 89
A A "/ o] o1 1=K ] 1 SO 91
271 ESRI ArcPad and ArcGIS MODIIE ........coceiiiiiiiii e 91
27.2 MapInfo MapXMODIIE ........coo e 93
273 Intergraph IntelliWhere Location Server and IntelliWhere OnDemand ..............cccc........ 93
2.8 Spatially Enabled Relational Database Management Systems (RDBMS)................ 95
2.8.1 Oracle SPAtial ......oooieeiiie e 95
2.8.2 DB2 Spatial Extender and Informix Spatial Data Blade ............cccoooeiiiiiiiniiiceee 99
2.8.3  Microsoft SQIL SEIVET ......eeiiiiiiiiie it 101
2.9 Proprietary Globe GIS Products............ccoooeiiiiiiii 102
291 GOO0GIE EAIN ... e 102
R N ol €1 IR b (o] o] =T PRSP 103
293 Microsoft Virtual Earth ...... ... 104

3 Open Source GIS TeChNOIOGY .....ccoeeeieiiiiiiee et 106
B 20t N 1o o [ T3 1T o 106
3.2 Open Source DeSKIOP GIS..... . 106
321 BRASS L. et te et e ettt e et e e ae e eaeeeaeeanee e teeateeaaeeaneeas 106
B.2.2  JUMBP ettt he e h e eae e et e be e beenbeeateeeneeeneeneens 109
K20 T @ 1€ 1 SRS 111
B0 S © 5 15 |V SRS 112
3.3  Web-based Open Source GIS..... .. 115
3.3.1 LYo Y SRS 115
3.3.2  University of Minnesota MapServer (UMN MapServer) .........ccccoeuveveeiiieeeeiiiieee s 116
3.3.3 MapGUIde OPENSOUICE .......uvviiieieeiiicciieee e e et e e e e e e e e e e e e s rae e e e e e e e e snnseeeees 118
B.314  UDIG ettt b ettt 119
3.4 Open Source Mobile GIS ... 120
3.41 Mobile Wireless GRASS-based GIS ..........ccooiiiiiiiiiiie e 120
3.4.2 MODIIE GIS PrOJECE.....ci i it e e e e e e e e e e e e e snrnaee s 121
3.5 Spatially Enabled Relational Database Management Systems (RDBMS).............. 121
3.5.1 POStGreSQL/POSIGIS ... .eii e 121
B.5.2  MYSQL et b bbbt b b e e nnee s 122
3.6 Metadata Catalogue Applications ..........coooiiiiiiii i 122
3.6.1 GEONEBIWOIK .....eeeieieee ettt e e ettt e ettt e e st e e e e s bae e e s anseeeeaannteeeeannreeeeanees 122
3.7 Open Source Globe GIS ProdUCES ... 124
3.71 NASA WOTIA WING ...ttt ettt e e e 124

4 Data Standards Relevanttothe E & P Industry ..o, 126
S T |0 oo [ o 1o o SRR 126
4.2 Types Of STANAAIAS .......ooiiiiiiiiii e 127
4.2.1 Data Model Standards ...........ceooiiiiiiiiii s 127
4.2.2  Data Content Standards ...........ceeoiiiiiiiieiie e 135
4.2.3 Data Exchange StandardS...........oooiiiiiiiiiie e 136
424  Coordinate Reference System Standards ..........ccooceeiiiiiiiii i, 140
4.2.5 Metadata Standards ..........c..oeeiiiieiiii e 140
4.3 The Importance of GIS Standards..............oooviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e, 144
SO0 o o3 [V ] T o - SRR 147
B GlOSSAIY ..ot a e 148
Exprodat Consulting Ltd. Page 3 of 150

The Blackfriars Foundry, 156 Blackfriars Road, Southwark, London SE1 8EN
Tel: +44 (207) 953 7000 | Fax: +44(207) 953 7109 | Web: www.exprodat.com | Email: info@exprodat.com



exprodat

integrating information

The Role of
Geographic Information Systems
in the E & P Business

A Multi-Client Study

Section Three — E & P GIS Maturity Matrix

August 2007

Exprodat Consulting Limited
Integrating Information




i w\\W\Z g
'i," The Role of GIS in the E & P Business: Section Three — E & P GIS Maturity M“. . Y ..

= %
CONTENTS

I 1 {0 Yo [ T3 1[0 o T 3
1.1 (@ )Y/ Y YT T 3
1.2 THRIS STUAY ...ttt e e e 3
1.3 B I 2 TETR STt 0] o R 3
2 E & P GIS MAtUILY MatriX.....uuuuieeeeeeeeiiiiiiiiae ettt e e e e eeaeannnnes 4
Exprodat Consulting Ltd. Page 2 of 6

The Blackfriars Foundry, 156 Blackfriars Road, Southwark, London SE1 8EN
Tel: +44 (207) 953 7000 | Fax: +44(207) 953 7109 | Web: www.exprodat.com | Email: info@exprodat.com



	Exprodat_RoleOfGISinEandP_1_StrategyAndTrends
	1 Executive Summary
	1.1 Digested Read
	1.2 Detailed Summary
	1.2.1 Spatial Information & GIS Use in E & P
	1.2.2 The Study
	1.2.3 GIS Strategy Model
	1.2.4 Questionnaire Results
	1.2.5 Literature Sources
	1.2.6 GIS Technology
	1.2.7 GIS Standards
	1.2.8 Case Studies
	1.2.9 Participant Analysis


	2 Introduction
	2.1 Overview
	2.2 This Study
	2.3 This Section

	3 Developing a GIS Strategy
	3.1 Introduction
	3.2 Exprodat’s GIS Strategy Model
	3.2.1 GIS Functionality ‘Value Gradient’
	3.2.2 Influencing Factors
	3.2.3 GIS Implementation Landscape

	3.3 Components of GIS Strategy
	3.3.1 Perception of GIS within the Organisation
	3.3.2 GIS Data Management
	3.3.3 Spread of GIS within the Organisation
	3.3.4 GIS Functional/Technical
	3.3.5 GIS User Skills
	3.3.6 GIS Support

	3.4 Stages of GIS Maturity in E & P
	3.4.1 Stage 1 – ‘Pre-GIS’
	3.4.2 Stage 2 – ‘GIS Being Recognised’
	3.4.3 Stage 3 – ‘GIS Essentials’
	3.4.4 Stage 4 – ‘GIS Leverage’
	3.4.5 Stage 5 – ‘Enterprise GIS’

	3.5 Implementing a GIS Strategy

	4 Questionnaire Results
	4.1 Introduction
	4.2 Respondents
	4.3 GIS Use within the Organisation
	4.4 GIS Users
	4.5 GIS Support
	4.6 Spatial Data Management
	4.7 GIS Technology
	4.8 ESRI Technology
	4.9 GIS Strategy
	4.10 Financial Considerations

	5 Literature Sources
	5.1 Desktop GIS, Image Analysis and Globe GIS Products
	5.2 Web-based GIS Systems
	5.3 Spatial Data Management Systems and Technologies
	5.4 Impact of Standards in GIS
	5.5 GIS Environmental Monitoring in E & P
	5.6 Business Development
	5.7 Geoscience Analysis and Exploration
	5.8 Reservoir Modelling
	5.9 Petroleum Engineering & Facility/Pipeline Management
	5.10 Health & Safety
	5.11 In-house Data Management and Delivery
	5.12 Regional and National Data Repositories
	5.13 GIS and Portal Integration
	5.14 Examples of GIS in Oil & Gas Companies

	6 Glossary

	Exprodat_RoleOfGISinEandP_2_TechnologyReview
	1 Introduction
	1.1 Overview
	1.2 This Study
	1.3 This Section

	2 Proprietary GIS Technology 
	2.1 Desktop GIS
	2.1.1 ESRI  
	2.1.2 MapInfo
	2.1.3 Autodesk Map 3D
	2.1.4 Intergraph
	2.1.5 OpenSpirit
	2.1.6 Petrosys
	2.1.7 TNTmips
	2.1.8 IHS Desktop GIS Applications
	2.1.9 RockWare
	2.1.10 SmartView and SmartMap
	2.1.11 Manifold System
	2.1.12 PaleoGIS
	2.1.13 SeisMap, RasterLink and ClickRelate
	2.1.14 GeoBrowse

	2.2 Desktop Image Processing Packages
	2.2.1 ENVI
	2.2.2 ERDAS Imagine
	2.2.3 ER Mapper
	2.2.4 Geomatica
	2.2.5 ILWIS

	2.3 E & P Desktop Data Products
	2.3.1 PetroView
	2.3.2 Tellus
	2.3.3 ProbE
	2.3.4 PathFinder
	2.3.5 Lynx Information Systems
	2.3.6 Aceca Geologica
	2.3.7 Tobin MapData

	2.4 3D Visualisation Software
	2.4.1 Target for ArcGIS
	2.4.2 C Tech’s 3D visualisation applications
	2.4.3 Visual Nature Studio
	2.4.4 ESRI ArcScene

	2.5 Web-based GIS and Map Services
	2.5.1 ESRI
	2.5.2 MapInfo MapXtreme
	2.5.3 Autodesk
	2.5.4 Intergraph GeoMedia WebMap and WebMap Publisher
	2.5.5 Image Web Sever
	2.5.6 NitroView
	2.5.7 TNTserver and TNTmaps
	2.5.8 OpenSpirit WebServer
	2.5.9 IHS Web-based GIS applications
	2.5.10 PowerExplorer and WOW
	2.5.11 Manifold System Internet MapServer
	2.5.12 WebMaps and SpatialSearch
	2.5.13 Geosoft DAP

	2.6 E & P Web-based Data Products
	2.6.1 PetroView Live
	2.6.2 MetaCarta
	2.6.3 DEAL
	2.6.4 NPD FactMaps
	2.6.5 PetroWEB

	2.7 Mobile GIS
	2.7.1 ESRI ArcPad and ArcGIS Mobile
	2.7.2 MapInfo MapXMobile
	2.7.3 Intergraph IntelliWhere Location Server and IntelliWhere OnDemand

	2.8 Spatially Enabled Relational Database Management Systems (RDBMS)
	2.8.1 Oracle Spatial
	2.8.2 DB2 Spatial Extender and Informix Spatial Data Blade
	2.8.3 Microsoft SQL Server

	2.9 Proprietary Globe GIS Products
	2.9.1 Google Earth
	2.9.2 ArcGIS Explorer
	2.9.3 Microsoft Virtual Earth


	3 Open Source GIS Technology 
	3.1 Introduction
	3.2 Open Source Desktop GIS
	3.2.1 GRASS
	3.2.2 JUMP
	3.2.3 QGIS
	3.2.4 OSSIM

	3.3 Web-based Open Source GIS
	3.3.1 GeoServer
	3.3.2 University of Minnesota MapServer (UMN MapServer)
	3.3.3 MapGuide OpenSource
	3.3.4 uDIG

	3.4 Open Source Mobile GIS
	3.4.1 Mobile Wireless GRASS-based GIS
	3.4.2 Mobile GIS Project

	3.5 Spatially Enabled Relational Database Management Systems (RDBMS)
	3.5.1 PostgreSQL/PostGIS
	3.5.2 MySQL

	3.6 Metadata Catalogue Applications
	3.6.1 GeoNetwork

	3.7 Open Source Globe GIS Products
	3.7.1 NASA World Wind


	4 Data Standards Relevant to the E & P Industry
	4.1 Introduction
	4.2 Types of Standards
	4.2.1 Data Model Standards
	4.2.2 Data Content Standards
	4.2.3 Data Exchange Standards
	4.2.4 Coordinate Reference System Standards
	4.2.5 Metadata Standards

	4.3 The Importance of GIS Standards

	5 Conclusions
	6 Glossary

	Exprodat_RoleOfGISinEandP_3_MaturityMatrix
	Introduction
	1.1 Overview
	1.2 This Study
	1.3 This Section

	2 E & P GIS Maturity Matrix

	Exprodat_RoleOfGISinEandP_4_CaseStudies
	1 Introduction
	1.1 Overview
	1.2 This Study
	1.3 This Section

	2 BG Group Plc
	2.1 Situation
	2.2 Company Profile
	2.3 Problem
	2.3.1 Context
	2.3.2 Objectives

	2.4 Solution
	2.4.1 Process
	2.4.2 Using the Solution to Solve the Problem
	2.4.3 Technologies and Delivery Method
	2.4.4 Key Components
	2.4.5 Financial Resources and Partners

	2.5 Evaluation
	2.5.1 Results and Benefits
	2.5.2 Customer Feedback
	2.5.3 Lessons Learned
	2.5.4 Awards/Recognition
	2.5.5 Publishing


	Appendix 2A
	3 PGS Reservoir Limited
	3.1 Situation
	3.2 Company Profile
	3.3 Problem
	3.3.1 Context
	3.3.2 Objectives

	3.4 Solution
	3.4.1 Process
	3.4.2 Using the Solution to Solve the Problem
	3.4.3 Technologies and Delivery Method
	3.4.4 Key Components
	3.4.5 Financial Resources and Partners

	3.5 Evaluation
	3.5.1 Customer Feedback
	3.5.2 Lessons Learned
	3.5.3 Awards/Recognition
	3.5.4 Publishing


	Appendix 3A
	4 Nexen Petroleum UK Limited
	4.1 Situation
	4.2 Company Profile
	4.3 Problem
	4.3.1 Context
	4.3.2 Objectives

	4.4 Solution
	4.4.1 Process
	4.4.2 Using the Solution to Solve the Problem
	4.4.3 Technologies and Delivery Method
	4.4.4 Key Components
	4.4.5 Financial Resources and Partners

	4.5 Evaluation
	4.5.1 Results and Benefits
	4.5.2 Customer Feedback
	4.5.3 Lessons Learned
	4.5.4 Awards/Recognition
	4.5.5 Publishing


	Appendix 4A
	5 Petro-Canada UK Limited
	5.1 Situation
	5.2 Company Profile
	5.3 Problem
	5.3.1 Context
	5.3.2 Objectives

	5.4 Solution
	5.4.1 Process
	5.4.2 Using the Solution to Solve the Problem
	5.4.3 Technologies and Delivery Method
	5.4.4 Key Components
	5.4.5 Financial Resources and Partners

	5.5 Evaluation
	5.5.1 Results and Benefits
	5.5.2 Customer Feedback
	5.5.3 Lessons Learned
	5.5.4 Awards/Recognition
	5.5.5 Publishing


	Appendix 5A – System Architecture
	Appendix 5B – Network Directory & Security Model
	Appendix 5C – Risk Analysis
	6 Total E & P UK Plc.
	6.1 Situation
	6.2 Company Profile
	6.3 Problem
	6.3.1 Context 
	6.3.2 Objectives

	6.4 Solution
	6.4.1 Process
	6.4.2 Using the Solution to Solve the Problem
	6.4.3 Technologies and Delivery Method
	6.4.4 Key Components
	6.4.5 Financial Resources and Partners

	6.5 Evaluation
	6.5.1 Results and Benefits
	6.5.2 Customer Feedback
	6.5.3 Lessons Learned
	6.5.4 Awards/Recognition
	6.5.5 Publishing


	Appendix 6A
	7 Wintershall Noordzee BV
	7.1 Situation
	7.2 Company Profile
	7.3 Problem
	7.3.1 Context
	7.3.2 Objectives

	7.4 Solution
	7.4.1 Process
	7.4.2 Using the Solution to Solve the Problem
	7.4.3 Technologies and Delivery Method
	7.4.4 Key Components
	7.4.5 Financial Resources and Partners

	7.5 Evaluation
	7.5.1 Results and Benefits
	7.5.2 Customer Feedback
	7.5.3 Lessons Learned
	7.5.4 Awards/Recognition
	7.5.5 Publishing


	8 Woodside Energy Ltd.
	8.1 Situation
	8.2 Company Profile
	8.3 Problem
	8.3.1 Context
	8.3.2 Objectives

	8.4 Solution
	8.4.1 Process
	8.4.2 Using the Solution to Solve the Problem
	8.4.3 Technologies and Delivery Method
	8.4.4 Key Components
	8.4.5 Financial Resources and Partners

	8.5 Evaluation
	8.5.1 Results and Benefits
	8.5.2 Customer Feedback
	8.5.3 Lessons Learned
	8.5.4 Awards/Recognition
	8.5.5 Publishing


	Appendix 8A - Screenshots




