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STRATEGY OVERVIEW

Supplying Realistic Simulation
to Meet Global Demands

Energy demand throughout the world is increasing. Yet the economic, financial, and
environmental challenges facing society and the energy industry are more demanding
than ever. There is an urgent need to balance sustained economic growth with
longer-term environmental sustainability, especially when it is clear that oil & gas
will continue to be the world’s dominant energy sources. Realistic simulation is an
increasingly valuable enabler along the path to a sustainable future.

Over the past few uears, the energy industry has been through events both unimaginable
and predictable. The Deepwater Horizon accident in the Gulf of Mexico in 2010 illustrated the
equipment, environmental, and operational challenges facing offshore oil production. In 2011,
the earthquake and tsunami that struck Japan caused a terrible nuclear crisis at Fukushima and
shook global confidence in nuclear energy and its renaissance. In more predictable circumstances,
global automobile fuel efficiency is increasing and the introduction of hybrid and all-electric cars
is accelerating. Investments in “green” energy sources such as wind and solar and associated
technologies for energy storage continue to be strong. Even with all these occurrences, one fact
remains clear — the world will continue to rely on hudrocarbons as the primary energy source for
the foreseeable future, with oil and especially natural gas being key sources of energy.

In order to sustain the world’s energy demand and related economic growth, it is critical that we
continue to discover, develop, and produce from new sources of oil & gas and do so safely and
efficiently. For example, in the United States the extraction of shale gas is contributing to a switch
to natural gas for electricity production, thereby helping reduce CO2 emissions and reliance on
imported energy, and providing a boost to the overall economy. At the same time, there continues
to be concerns about the environmental impact of “fracking” — a concern that will need to be
addressed with effective engineering assessments and communication. Similar opportunities and
challenges are being confronted by other world regions as well, whether it involves developing
new oil & gas sources, ensuring continued efficient operations of existing fields, or even attempts
to maximize recovery from older oil & gas fields, all without compromising on safety.

Realistic simulation has been a key enabler in the oil & gas industry for several decades and is
poised to play an even more vital role throughout the value chain, from exploration to eventual
distribution to end-users. The articles presented in this e-book illustrate the critical value of
the realistic simulation solutions from the SIMULIA brand of Dassault Systémes for various
applications in upstream oil & gas. Topics covered include optimal equipment design, well designs,
reservoir simulations, and optimized production operations.
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Integrating Business and Technical Workflows to Achieve
Asset-Level Production Optimization

Michael Szatny and Mark Lochmann
Halliburton Landmark Graphics

Abstract: The pressure on the oil and gas industry to meet the growing demand for energy when faced with fewer technical
professionals, more complex reservoirs, and increased global competition is making it more critical than ever before for operators
to make quick, accurate, and informed field development decisions that efficiently leverage the expertise of seasoned technical
professionals. With experienced, technical professionals in short supply, the industry is looking for information technologies that
can extend the reach of technical experts and better ground high-level business decisions in the scientific evaluation of the asset.
Flexible workflow automation systems can now take technical production applications at the engineering level and put them in a
computing environment where they can be integrated with business process management (BPM) systems to create automated
asset-level workflows. In initial implementations, the results have included more efficient production operations, less personnel
time required to complete repeatable production tasks, better incorporation of uncertainties into business level decisions, and most
importantly, increased reservoir production.

Halliburton has partnered with SIMULIA to deliver advanced technologies that have traditionally been used for complex
manufacturing and design applications to the O&G industry. Halliburton has adapted the iSight® and FIPER® software into the
normal day-to-day operations routine of an O&G production engineer and allowed him/her to become much more efficient.

Halliburton commercially markets the SIMULIA iSight and FIPER technologies into the O&G industry re-branded as AssetConnect™
and part of Landmark’s DecisionSpace® for Production™ technology suite.

1. Introduction
The oil and gas industry faces manpower, equipment, and service shortages as it tries to cope with a world energy demand that
is projected to grow from 230 million barrel of oil equivalents per day (boe/d) today to 335 million boe/d in 2030. As such, it will
rely heavilu on technological advances to meet future energy demands, which means ever more complex operating environments
and, consequently, the need for appluing more rigorous solutions. Additionally, the most experienced engineering staff will retire in
the next 5-10 years. Therefore, significant workforce productivity gains will have to be realized through digital oilfield automation
initiatives to manage future levels of E&P activity.
Industry Issues
- Data volumes and data size

- Advanced acquisition techniques

- Advancements in HW allow large volume analysis

« Advancements in seismic data acquisition
+ Industry “crew change”

- Past knowledge hemorrhaging

- New generation entering workforce
- No more easy oil

+ Rising costs

- Complex workflows

- Global collaboration

- Increasing customer focus on operational efficiency

Source: SIMULIA Community Conference, 2010
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Step 4. Generate the well-test validation report from the test data stored in the production database.
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Figure 8: Generate Well-Test Validation Report.

By using the iSight technology, Halliburton was able to cut the time required to validate a well test from one day to a mere 15
minutes.

While the above example of a well-test validation represents a somewhat simplistic and streamlined view of the process for

demonstration purposes, the actual implementation of this workflow within a world-class, state-of-the-art production operating
environment may look something like Figure 9.

Figure 9: Realistic iSight workflow model representing well-test validation.

Source: SIMULIA Community Conference, 2010
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Figure A2: Experimental and Abaqus results for smooth and notched
bar tensile tests

The critical location for each of the test specimens is at the
center point of the bar. From the analysis results, the equivalent
plastic strain as a function of the stress triaxiality at that
location is plotted in Figure A3.

Included in Figure A3, shown by red dotted lines, is the average
stress triaxiality for each specimen, defined as where

&y
gpress L ]- GP?QS-S Ci
equiy
G-egm‘v avg qu 0 ang‘v

gef is the equivalent strain at failure initiation. Each equivalent
strain trace in Figure A3 ends at its corresponding value of
cef. The points located by the black squares in Figure A4 are
the equivalent stain—stress triaxiality data points used in the
Abaqus ductile failure initiation definition. The red curve is the
loci fitted by Oh et al. [2].

www.3ds.com/simulia

e -

Equivalent Fracture Strain (PEEQ)
& @ 5

o
o

02

[E] 1€

08 1.2
Stress Triaxiality (-PRESS/MISES)

Figure A3: Equivalent strain vs. stress triaxiality, with values of average
stress triaxiality
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Figure A4: Equivalent strain—stress triaxiality pairings (black squares)
used in the Abaqus ductile failure initiation criterion

Source: Technology Brief, 2012



Our 3DEXPERIENCE Platform powers our brand applications, serving 12 industries, and provides a rich
portfolio of industry solution experiences.

Dassault Systemes, the 3DEXPERIENCE Company, provides business and people with virtual universes to imagine sustainable innovations. Its world-leading
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