Enabling optimal exploration and production
outcomes for oil and gas companies
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Executive summary
Still in the midst of a recovery from a worldwide downturn, the oil and gas
industry faces new, urgent challenges. Locating and tapping into new hydrocarbon
reservoirs involve high costs and risks along with operational complexities. A
generation gap and a shortage of skilled workers may also disrupt operations in
many organizations. Further, competition among oil and gas companies continues
to be intense.
New strategic partnerships and innovative digital technology provide avenues for
exploration and production companies to resolve these issues. Dell Technologies
and Halliburton showcase this approach by jointly developing solutions that meet
today’s industry challenges. These offerings enable dramatic results by drawing
on the Internet of Things, artificial intelligence, augmented and virtual reality, the
cloud, and powerful computing resources. Oil and gas companies around the globe
take advantage of innovative technologies from Halliburton and Dell Technologies
to bring greater performance, reliability and productivity to starting or enhancing
production from new and existing deposits.
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Confronting greater risks,
rising costs, and a generation gap
Through many decades of exploration and production, the most accessible and
richest deposits of oil and gas have been found and tapped. Locating new sources
of hydrocarbons requires companies to intensify their exploration. Searching
for unknown reservoirs of crude oil and gas now routinely takes them into more
remote environments where extreme climates and wave action pose challenges
and where subsurface conditions are unlike those in well-established production
regions. To find unexplored hydrocarbon deposits, companies also have to look
deeper into the earth’s crust, where placing probing devices and gathering their
results are more difficult than closer to the surface.
One outcome of these developments is that the costs of exploration have greatly
increased. In fact, between 2000 and 2012, they grew by close to 100 percent.
Exploration and drilling to access and evaluate less accessible hydrocarbon
deposits in more challenging locations is also riskier than operating in betterknown regions under more manageable conditions. The outcomes of companies’
exploration and production investments are more uncertain than ever.
At the same time, the fallout from a market downturn that began with an oil
price collapse in 2014 is continuing. Adjusting to this crisis, oil and gas companies
have greatly reduced capital expenditures. They also improved their efficiencies
and are continuing to do so. Intensified competition from other energy sources
and slow demand growth in many regions coincide with supply increases in
several countries. Together, these factors mean that it will take time for a market
equilibrium to return.
Compounding these industry events is a generational transition underway right
now. Oil and gas industry observers have for years drawn attention to a looming
generation gap in the workforce, which could leave companies scrambling for
qualified workers. More than 70 percent of the industry workforce today is older
than 50. Many professionals are about to retire. The industry spends close to
$100 billion a year on maintaining legacy software systems, a potential obstacle to
hiring and retaining digital natives and early-career workers. Often, such software
technology is not designed for easy use and does not present an attractive
interface. What’s more, required capabilities are often found in disparate systems.
In addition, older software does not always support the advanced features of
today’s computing hardware.
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Modernizing hydrocarbon
exploration and production
Oil and gas companies address these concerns in a number of ways, including
building new partnerships, developing innovative business models, and making
more strategic use of digital technologies to support exploration, production
and business operations. In their partnerships, oil and gas companies and the
organizations that serve the industry are often less interested in standardized
products than in approaches and solutions that help them resolve industry
challenges and thrive through business and workforce transformation.
Expectations are high for digital technologies to help these companies lower
costs, reach their growth goals, and increase the efficiency of exploration
and production.
Many organizations have adopted mobility and the cloud with anytime, anywhere
access to software capabilities and information once they saw how these
technologies can make people and processes more productive. Doing so also
helps attract the next generation of talent to the industry. In the next wave of
digitization, they reap the benefits of newer and emerging technologies. That
typically includes several complementary activities:
•
•
•
•

Furnishing exploration and production machinery with sensors
connected to the IoT
Digital modeling of subsurface reservoirs based on IoT and historical data
Immersive, collaborative analysis and well planning, using digital models
together with augmented reality (AR) and virtual reality (VR) tools
Implementing evidence-driven ways of making business decisions, often
assisted by machine learning and artificial intelligence (AI)

Such initiatives can make it possible to mitigate the risks of billion-dollar
investments and overcome some of the limitations of human judgment. They
can also greatly accelerate geological and seismic analysis and the planning and
placement of wells, shortening the time from initial exploration to production.
All these technological approaches rely on the capture, storage and analysis of
large masses of oil well and seismic data, especially when IoT applications result
in continuous data streams. That means there is an urgent need for highly reliable
and usable software and hardware tools to perform this work.
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Decision enablement from the edge
to the data center and to the cloud
Halliburton, one of the world’s leading providers of solutions and services for
energy companies, is a great example of an organization that fully explores the
potential of digital innovation and partnerships with technology industry leaders.
Dell Technologies and Halliburton are long-standing strategic partners. They
also are founding participants in the OpenEarth Community, where scientists,
software developers and engineers collaborate on digital innovation for the oil
and gas industry.
Under its Landmark brand, Halliburton offers the DecisionSpace suite of
industry software tools. DecisionSpace comprises more than 20 solutions
that cover a comprehensive range of functions from gathering, analyzing, and
modeling seismic, geological, and petrophysical data to planning wells, managing
production, and keeping the productivity of industrial assets high.
Halliburton and Dell Technologies partner in creating industry reference
architectures and solutions that foster productive digital transformation for oil
and gas companies. Combining powerful industry software and analytics with
proven, innovative hardware, these solutions encompass all the operations and
processes in exploration and production enterprises — from the edge, where IoT
data is gathered, to the data center and to the cloud.
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Hyper-converged solution for
demanding modeling and analysis
For example, the Landmark Earth Engineered Appliance helps companies in the
petrochemical industry integrate storage, computing power and networking
in a converged infrastructure that is more economical and manageable than
conventional technology. It also provides a rapid on-ramp to the cloud, where
computing and storage resources are practically unlimited. The Earth Engineered
Appliance’s performance helps companies take full advantage of their 2D and 3D
applications, which require processing and analyzing massive amounts of data.
The Earth Engineered Appliance incorporates Dell Technologies VxRail, a
VMware hyper-converged infrastructure appliance based on Dell Technologies
PowerEdge server technology, Dell Precision mobile technology for the edge
and Dell Technologies networking. Landmark DecisionSpace 365 — software for
geoscience, well engineering and production — runs on the Earth Engineered
Appliance to enable an integrated workflow that fosters collaboration and
minimizes the need for costly data transfers. Companies can make decisions
faster and more reliably, based on evidence and the input of all the experts who
should have a voice in the process.

Gathering real-time data evidence
The Landmark Field Appliance, another solution jointly created by Halliburton
and Dell Technologies, allows oil and gas companies to keep close tabs on their
fields by means of IoT data, which they can receive and analyze in real time. The
Landmark Field Appliance provides immediate visibility across an organization’s
operations and assists oil and gas companies in making the decisions that enable
greater returns from their exploration, production and industrial assets. Instead of
spending time traveling to field locations, engineers can review and analyze data
findings wherever they are.
The Field Appliance combines Dell Technologies Edge Gateway server technology
with DecisionSpace 365 software. By using the solution, organizations integrate
their oil field operations with the workflows in their offices and distributed
locations. Engineers, geophysicists, geologists and other team members can
perform their analyses and gain insight to make informed decisions remotely.
Companies can easily bring IoT data from the appliance to the cloud, where they
can dynamically update their hydrocarbon reservoir models as new data comes in.
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Powerful workstations for any modeling
and analytical scenario
Employees make extensive use of Dell Precision workstations both at Halliburton
and in the company’s client engagements. The workstations have proven to be
extremely versatile and effective in supporting the many steps involved in finding
high-potential prospective reservoirs for drilling, efficiently interpreting and
modeling the data findings, and planning for the most productive well placement.
Dell Precision workstations run DecisionSpace applications and support highly
demanding, compute-intense 2D and 3D workflows and emerging technologies
such as AI, machine learning, AR and VR. Frequently deployed models include
the Precision 5000 and 7000 series mobile workstations as well as the 5000
and 7000 series of tower workstations. Precision workstations with Intel® Xeon®
processors and professional graphic cards are found in exploration and production
activities everywhere, onshore and offshore.
Features that make the Dell Precision devices particularly apt for use in
hydrocarbon exploration and production are large, robust M.2 PCIe solid-state
disk (SSD) drives; a large amount of RAM; and, especially, powerful NVIDIA
graphic cards. In some projects, Dell Canvas, an award-winning digital workspace,
augments the Precision workstations, enabling engineers and geoscientists
to collaborate. They use geoscientific and seismic data to create and evaluate
reservoir models from an interactive, horizontal surface.
Fast, dependable decisions and efficient operations are always important; oil and
gas companies want to recoup their investments and deliver hydrocarbon fuels
to markets faster than the competitors. The performance of the Dell Precision
workstations together with the broad and deep functionality of DecisionSpace
is essential in enabling users to work with geological and seismic data, quickly
modeling subsurface conditions and events. To reduce the uncertainties of well
placement and hydrocarbon production, geoscientists and engineers can quickly
arrive at subsurface interpretations and run any number of possible scenarios for
well placement, drilling and production.
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Moving into a digitally
powered oil and gas industry
Halliburton is developing additional innovations and resources to shorten the time
from initial exploration to production. Traditionally, this is a highly interactive and
lengthy team process that depends entirely on the insight and judgment of expert
scientists and engineers. However, when machine learning and AI are involved in
developing models required for analysis and analytics, they usually complete them
in a fraction of the time that people could.
Together, machine learning and AI can also consider a much broader range of
data from a company’s exploration and production history. They also avoid the
impact on decisions of human error or emotional and cognitive preferences.
Halliburton’s services for oil and gas companies include assisted and automated
fault interpretation, where machine learning based on a company’s wealth of past
data findings can accelerate the analysis of newly generated information that
describes the geological and seismic conditions and events in subsurface faults
and reservoirs.

Accelerating well planning and production
These efforts rely greatly on the computing performance of the Dell Precision
workstations and the advanced capabilities of their NVIDIA GPUs to create and
interpret models. Data processing and analytical operations can also be shifted
to the cloud to meet extremely demanding needs for computing resources. By
making optimal use of the workstations, multi-threaded processing, machine
learning, and the cloud, engineers and geoscientists have succeeded in reducing
the time needed to complete fault interpretation processes from as long as 17
hours to just 30 minutes.
A leading operator in hydrocarbon exploration and production used some of these
technologies through DecisionSpace Geosciences software and reduced the time
needed for analyzing seismic survey data by 80 percent. That, in turn, led to a
substantial cut in the lead time to start drilling and production. Working with the
solutions engineered by Dell EMC and Halliburton, another company now takes
only 8 hours to perform the well planning that earlier took as long as 80 days.
Halliburton expects that oil and gas companies will quickly adopt newer
technologies such as machine learning, AR and VR once they see how much
easier, faster and more reliable highly consequential decisions can be when
engineers and scientists can interact directly with data models in their
collaborations. Without adding significant time to their efforts, they can then also
perform more extensive analyses of many possible scenarios, thereby increasing
the accuracy of their decisions and taking another step to reduce risk
and uncertainty.
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Minimizing disruptions
from generational change

PRECISION 17 7000 SERIES

In addition to supporting machine learning and fast 2D or 3D data analysis,
Dell Precision workstations and DecisionSpace software can play a role in
capturing knowledge and expertise. Oil and gas companies can then use their
past models and interpretations to help new associates or role-changing team
members understand data evidence and become comfortable in making decisions
about their organization’s activities. Machine learning, which can over time lead
to ever more reliable and faster decisions, can also accelerate training and assist
companies in developing the talent they need.
At a time when many experts with vast experience are preparing for retirement,
knowledge capture as a professional development tool can help companies
minimize the interruptions of generational change. It typically takes almost 10
years until an engineer or geoscientist is proficient at interpreting data models
and coming to the right conclusions without a mentor. Using the technologies
discussed here could reduce that time to about three years.
It is also very likely that the availability of digital training tools together with
modern software and hardware — designed with advanced, intuitive user
interfaces — can make a difference in recruiting talent and delivering a
productive work environment for employees who have high expectations
for technology.
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Next steps
Dell Technologies and Halliburton continue to collaborate with each other and their industry partners to
help exploration and production companies meet their goals by digitally transforming and connecting
their operations. The two organizations are involved in many events and programs where decisionmakers can learn about and experiment with innovative technologies optimized for their businesses.
To explore our solutions and learn more about new directions for oil and gas companies, you can:
•

Contact Dell Technologies at 1-877-671-3355 or visit Dell.com/Precision.

•

Watch these fascinating videos:

•

•

Halliburton Landmark uses Dell Precision workstations to power its oil and gas software solutions

•

Digital oil fields from the edge to the core to the cloud

Visit these sites:
•

Landmark Earth Engineered Appliance

•

Landmark Field Appliance

•

Dell Precision workstations

•

Dell EMC energy industry solutions

•

OpenEarth Community

See http://voxeu.org/article/oil-prices-and-costs-upstream-industry and many other industry sources
See https://www.strategyand.pwc.com/trend/2017-oil-and-gas-trends
3
See Deloitte 2018 Oil and Gas Industry Outlook, available at https://www2.deloitte.com/us/en/pages/energy-and-resources/articles/oil-and-gas-industry-outlook.html
4
See, for instance, http://fuelfix.com/blog/2013/03/05/talent-gap-seen-in-oil-and-gas-industry-workforce/
5
See http://blog.renovatiocloud.com/blog/closing-the-oil-and-gas-industrys-generational-gap-with-user-experience-design
6
See https://www.strategyand.pwc.com/trend/2017-oil-and-gas-trends
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