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Digital oil field brought from concept  
to development in a year
A solution for improving production optimization through  
enhanced decision support proves its business value and  
reveals new information management opportunities.

Andrew Sekulin and Marty Henderson, Marathon Oil; Barry Irani and Ben Parker,  
The Information Store; and Mike Sternesky, Microsoft

In the second half of 2007, Mara-
thon Oil launched a digital oilfield 
Proof Of Concept (POC) for its North 
Sea assets. The objective was to clearly 
demonstrate the business value of im-
proving production decisions by mak-
ing engineering information easier to 
find, access and share across the orga-
nization. The successful four-month 
POC was the result of combining the 
right technology and information man-
agement practices as well as receptivity 
to change and willingness to explore 
new paths within the company.

DEFINING THE DIGITAL OIL 
FIELD

The term digital oil field means differ-
ent things to different people and orga-
nizations. For Marathon’s digital oilfield 
deployment it was decided to focus on 
some key aims:

•  Providing timely, quality informa-
tion to support production critical deci-
sions

•  Reducing the burden of finding 
necessary information

•  Promoting collaboration by pro-
viding the same information to users 
throughout the organization.

Marathon realized that these aims 
could be met by providing one place to 
go for key business, production and op-
erational information. This central data 
source would:

•  Be accessible from anywhere at any 
time

•  Integrate data from multiple data 
sources

•  Use “mashup” web parts to com-
bine engineering and production data in 
visual and composite forms

•  Be customizable to meet the differ-
ing needs of different roles.

As an international, integrated oil 
and gas company, Marathon identi-
fied a need for a solution framework 
that could be applied to all areas of its 
upstream business. With diverse opera-
tions around the world, a “one size fits 
all” approach cannot accommodate the 
full range of business requirements. Yet 
standardization can reduce cost and 
time to implement. The company re-
alized it needed the benefits of both a 
standardized solution and fit-for-pur-
pose functionality.

Prior to the digital oilfield POC, IT 
decision makers at Marathon had al-
ready decided that the project should 
build on its core IT technologies and 
partnerships, and had identified several 

Microsoft technologies to assist with 
information delivery. In particular, the 
Microsoft Office SharePoint Server 
2007 portal framework provided a stan-
dard approach in connecting users with 
the information they needed. 

Using off-the-shelf and custom web 
parts, the server would enable solutions 
to quickly be customized to meet the 
unique requirements of each business 
unit. Furthermore, by fully embracing 
Service-Oriented Architecture (SOA) 
and the ability to simultaneously con-
nect to multiple data sources, the server 
would support virtual integration of a full 
spectrum of E&P data and documents, 
Fig. 1. Leveraging Marathon’s existing 
server initiative, the digital oilfield POC 
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Fig. 1. The service-oriented architecture enables Marathon’s digital oilfield solution to 
virtually integrate multiple information systems.
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team was able to quickly jump-start the 
project with an eye toward standardizing 
future digital oilfield solutions on the 
same platform.

PROVING THE CONCEPT
In the second half of 2007, Mara-

thon launched a digital oilfield POC. 
The critical success factor in measur-
ing the effectiveness of the POC was to 
demonstrate the business value of better 
decision making through access to bet-
ter information.

Typically, business critical informa-
tion and engineering data are isolated 
in vertical data silos, such as structured 
databases, data historians and unstruc-
tured data sources like documents and 
spreadsheets. Data may be accessible 
only to a small set of users, who are 
familiar with the storage location. The 
project team looked to prove that by 
improving the access to business infor-
mation from where it was already stored 
and presenting it through easily accessi-
ble web pages, the entire business team 
would benefit. 

Previous approaches to integration 
of various data sources had focused on 
integrating at the data layer, by creat-
ing a master data store and moving 
or copying data into it. The POC ap-
proach was to integrate data at the visu-
alization layer instead of the data layer. 
This was expected to allow the solu-
tion to be implemented more quickly 
while giving developers the flexibility 
to connect to existing underlying data 
sources without moving data or hard-
coding. This approach would also de-
liver a seamless user experience as the 
organization’s back-end information 
systems evolved, providing asset team 

members continuity whether engineer-
ing data was stored in a dozen places or 
in a master data store.

The Information Store was selected 
to assist Marathon in development of 
the POC, due to the data management 
company’s experience developing simi-
lar solutions for other oil companies, 
its knowledge of the server environ-
ment, and the E&P industry-focused 
PetroTrek brand of tools and web parts 
that it had previously developed.

Marathon’s Brae asset was selected 
for the POC. Producing from multiple 
fields in the UK sector of the North Sea, 
three Brae platforms serve dozens of 
wells and several subsea tiebacks, with 
processing and export facilities. Because 
the fields have been producing continu-
ally for up to 25 years, the asset team 
is now focused on optimizing declining 
production. The asset’s maturity also 
provided an excellent environment to 
test the digital oilfield strategy: It had 
a wealth of production, well and op-
erational data stored in a variety of cur-
rent and legacy systems, coupled with a 
dedicated asset team that was receptive 
to change.

The POC project team was geo-
graphically dispersed, with the program 
manager, developers, IT sponsor and 
corporate decision makers located in 
Houston. The project sponsor and as-
set team were located in Aberdeen. Pro-
duction and subsurface members of the 
Brae area asset team were involved in the 
project and provided crucial feedback 
for determining the POC’s success.

Rather than adhering to the tradi-
tional “waterfall” development mod-
el—in which the solution would have 
to progress sequentially through analy-

sis, design, testing and implementation 
phases—development of Marathon’s 
digital oilfield POC was iterative, em-
phasizing an agile methodology and 
face-to-face communication. Working 
closely with production and subsur-
face engineers, the development team 
gathered requirements and quickly im-
plemented functionality in a live data 
environment. Based on feedback from 
these asset team members, new require-
ments could be generated and addition-
al changes rapidly implemented. This 
development model helped ensure that 
the solution correctly addressed the as-
set team’s daily information needs.

Through initial close collaboration 
between the project team and the asset 
personnel, it was quickly determined 
that significant benefits could be real-
ized for the Brae asset by focusing on 
production data and well information, 
which would help support ongoing 
production optimization activities. This 
also aligned with an existing asset goal 
to leverage opportunities for real-time 
production optimization.

PROOF OF CONCEPT DELIVERED
The iterative approach allowed the 

POC to be delivered within 4 months 
of project initiation, while close col-
laboration between the project and as-
set teams allowed the project to focus 
on the key aims of demonstrating the 
applicability and potential benefits of 
the digital oilfield approach. As a re-
sult, the POC has demonstrated the 
significant potential of a digital oil-
field approach that integrates data at 
the visualization level. The experience 
and learning from the POC has also 
allowed Marathon to appreciate what 
can be achieved, explore development 
approaches, validate the server-based 
architecture and identify potential pit-
falls in future developments.

To show how a digital oilfield solu-
tion can be delivered, the POC devel-
oped a web portal for users that seam-
lessly provides integrated data displays 
from multiple live data sources. The us-
ers need not worry about where the data 
is stored; the system does that for them.

The POC portal includes separate 
pages for Asset, Platform, Field and 
Well, which are accessed by tabs at the 
top of the page. A map page also pro-
vides a geographical interface.

On the asset and platform pages, to-
tal production is displayed in both table 
and chart form, using data taken directly 
from the existing Brae production re-
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Fig. 2. Key performance indicators combine multiple data sources to show a 
composite view of a field’s production potential.
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porting system. The table is annotated 
with colors highlighting wells that have 
deviated by more than defined percent-
ages from the weekly average.

The iterative approach to project de-
livery enabled an additional display of 
“impact” wells to be included on the as-
set page; it shows all wells meeting cer-
tain production criteria, in order of pro-
duction flowrates.

The POC illustrated how integrat-
ing data from multiple sources could 
improve accessibility to perfor-
mance data. The production 
targets and actual production 
data are stored in separate sys-
tems, requiring manual in-
tervention to compare daily 
production against targets. 
The POC showed how data 
from these sources could be 
combined in the visualization 
layer to provide a live monitor 
of performance against targets, 
without the need for intensive 
manual intervention, Fig. 2.

The well page displays data 
for the selected well. This in-
cludes well-header and location 
data, production data, well in-
tervention history and most re-
cent well test data. Again, data 
are sourced from a number of 
different systems, and integrat-
ed only when the user calls up 
the well page.

The map page provides an 
interactive map interface that 
displays data from a range of 
sources. Using Microsoft Vir-
tual Earth to provide the web-based 
Geographic Information System (GIS) 
capabilities, data from Marathon’s sys-
tems are overlaid on the interactive map 
view to provide field outlines, well, plat-
form and pipeline locations and license 
information, Fig. 3. Integration with the 
production reporting system allows oil 
and gas production to be displayed on 
the map for each well, while clicking on 
the well provides a link to the appropri-
ate well page.

The POC process has also allowed 
the requirements for successful deliv-
ery of a full rollout to be understood 
before initiating a full implementation. 
This includes the requirement to ensure 
that critical data is of sufficient quality 
and in a suitable structured data store. 
Data buried in unstructured electronic 
documents, such as spreadsheets and 
word processing documents, cannot be 
readily integrated and displayed, and 

data on paper or microfiche is clearly a 
problem. The POC also highlighted the 
requirement to have consistent names 
for platforms, wells and fields within 
the applications from which data is be-
ing accessed. The determination of these 
consistent keys for wells across the vari-
ous disciplines provided the additional 
benefit of increased collaboration across 
the various departments as they all saw 
the potential benefit of a complete digi-
tal oilfield solution.

This learning has shone a spotlight on 
some of the existing data quality issues, 
and has given added impetus to a range 
of initiatives that aim to develop a mas-
ter well-header database, and to digitize, 
sort and structure legacy data that is not 
in a suitable form for delivery through 
such a system.

POTENTIAL AND NEXT STEPS
More important than the details of 

the POC implementation is the learn-
ing from the POC process, which has 
rapidly provided Marathon with a basis 
for development of a corporate digital 
oilfield strategy. Within that strategy, 
Marathon has decided to name the visu-
alization component “ViewPoint.” Staff 
members in different roles analyze the 
same information, including managers, 
production engineers, reservoir engi-
neers and geologists.

The POC has demonstrated the 

potential and value of providing ready 
access to integrated views of data that 
currently reside in separate systems act-
ing as data silos. The implementation 
methodology selected has demonstrated 
that by integrating data at the visual-
ization layer, the required views can be 
developed rapidly, without the need for 
massive re-engineering of the underly-
ing data storage systems.

The availability of the POC as a 
demonstration system has allowed 

many people within the orga-
nization to familiarize them-
selves with the visualization 
system, and helped to devel-
op a picture of the potential 
for application across a wide 
range of business functions in 
multiple business units within 
Marathon. For example, with 
the development of a full first-
phase implementation of the 
visualization strategy for the 
UK now at definition phase, 
the experience of developing a 
relatively simple POC portal is 
leading users and subject mat-
ter experts to request inclu-
sion of well-defined elements 
in the final system. The POC 
has also allowed the project 
team to clearly understand the 
implementation requirements 
of each requested element, re-
ducing expected project deliv-
ery times.

Within a year from the start 
of the POC, Marathon has 
developed a corporate strat-

egy for development of a digital oilfield 
solution and is moving forward with a 
company-wide rollout of the ViewPoint 
digital oilfield solution, expanding on 
the architecture and methodology de-
veloped through the POC. Marathon is 
currently implementing digital oilfield 
solutions for its UK assets, LNG opera-
tions in Equatorial Guinea and Gulf of 
Mexico operations.

Based on the learning from the POC, 
three guiding principles have been iden-
tified for Marathon’s digital oilfield ap-
proach:

•  Access data from where it is already 
stored and managed (system of record)

•  Select information technology that 
builds on existing strategies and partner-
ships and can be applied across the en-
terprise

•  Generate intuitive, user-oriented 
displays that integrate data from mul-
tiple sources.

Fig. 3. A web-based GIS map helps Marathon’s asset team 
visualize the context of Brae Field, its platforms, wells and 
other facilities.
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With these criteria in mind, the com-
pany is positioning the digital oil field 
as the central component of its decision-
making model, bridging the gap be-
tween strategic and operational decision 
support. By establishing a consistent 
knowledge-sharing framework through 
its digital oilfield visualization solution, 
the company is demonstrating a com-
mitment to providing quality informa-
tion throughout the enterprise, for bet-
ter decisions, optimal performance and 
greater return on oil and gas assets.�WO
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