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R
ising demand and increased supply uncertainty 
have fully awakened the “sleeping giant” – Texas’ 

Eagle Ford shale. Growing exports revived drilling and 
producers are making deals to consolidate acreage and 
reduce operating costs.

As activity gains altitude, key region players will 
congregate September 19-21 in San Antonio for Hart 
Energy’s annual DUG Eagle Ford conference and exhibi-

tion. Over 2,000 attendees, exhibitors and sponsors will 
hear firsthand what’s working and what’s next in this 
transformative oil and gas province.

In its ninth year, DUG Eagle Ford remains the largest 
event focused on the Eagle Ford and related unconven-
tional plays. Industry executives and technology experts 
will present insights from the main stage starting at 
8:30 a.m. on Thursday, September 20. They’ll address 
a diverse audience of investors, active producers, mid-
stream operators and future service company leaders.

Stephen Chazen, chairman, president and CEO 
of newly formed Magnolia Oil & Gas Corporation, 

will deliver the opening keynote address. Chazen 
retired as Occidental Petroleum’s CEO in 2016. He 
formed publically traded TPG Pace Energy Holdings 
a year later, then partnered with Houston-based 
EnerVest to create Magnolia Oil & Gas this spring. 
The start-up quickly announced it was purchasing 
360,000 net acres in South Texas from EnerVest for 
$2.7 billion in cash and stock. The position includes 
14,000 acres in Karnes County and 345,000 acres in 
the Giddings field -- where Magnolia intends to tar-
get Austin Chalk zones.

Straightforward insights from key leaders
DUG programs are known for a candid blend of finan-
cial acumen and applied technology, with a unique 
peer-to-peer environment that enables leaders to 
address all aspects of the business. In a “fireside chat” 
last year, Jay Graham, CEO of WildHorse Resource 
Development, shared why he was shifting to a pure-play 
Eagle Ford strategy. WildHorse is now the second largest 
Eagle Ford leaseholder.

A producer spotlight this year features Eric McCrady, 
CEO of Sundance Energy Australia Ltd.  In March, 
Sundance announced it was acquiring assets in the 
play’s volatile oil window for $221.5 million. The deal 
came after Sundance divested its Anadarko Basin posi-
tion to focus solely in the Eagle Ford shale.

Producers are paying attention to the region’s attrac-
tive economics. Last August, Michael Rozenfeld, a 
founder of Houston-based Boomtown Oil LLC, told 
Hart Energy the Eagle Ford “provides superior value. 
We’re getting Permian EURs without having the pay 
Permian price.”  One of Boomtown’s partners spoke in 
a private operator spotlight at DUG Eagle Ford 2017.

This year, John Thaeler, CEO of newly-formed 
Vitruvian Exploration IV LLC, will join an operator 
panel assessing play opportunities across the region. 
The Woodlands-based company has acquired 120,000 
net acres of undeveloped and highly contiguous lease-
hold in one of its target areas, including Sanchez 
Energy’s Javelina asset divestment.

Rising Activity Spurs Interest in 
DUG Eagle Ford Conference

SPONSORED CONTENT

BY HART ENERGY CONFERENCES

Over 2,000 oil & gas professionals expected to attend

DUG Eagle Ford brings top decision-makers and analysts to the 

stage to provide in-depth insights into the future of South Texas’ 

oil and gas industry.
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Emphasis on technology and engineering
Active Eagle Ford rig count has roughly tripled since 

2016; only the Permian Basin hosts more drilling. 

Well costs have dropped as operators high-graded 

prospects, tested EOR techniques, increased well 

intensity and lateral lengths, and added Austin 

Chalk targets.

The second-day program at DUG Eagle Ford empha-

sizes technology-driven sessions. The focused Friday 

agenda will host expert panels, technical spotlights and 

roundtables on regionally relevant topics like:

• Sand and seismic – new sand mines, monitoring 

proppant behavior

• Stimulation practices and economic value

• Engineered approaches to automation and chemicals

• Well construction advances

Exports shift attention to natural gas
With LNG and piped gas going into Mexico, more LNG 

transits through the Panama Canal, and export termi-

nals underway in Corpus Christi, it’s easy to understand 

why interest in the DUG Eagle Ford conference and exhi-

bition is running high.

The U.S. Geological Survey’s most recent assessment 

found the shale still holds 8.5 billion barrels of recover-

able crude, 66 Tcf of natural gas and 1.9 billion barrels 

of natural gas liquids. The USGS’ lead author said, 

“Usually, formations produce primarily oil or gas, but 

the Eagle Ford is rich in both.” 

Conference and expo foster connections
Staying connected to intelligence from the fi eld and 

making new business connection are principal reasons 

to attend. Full-conference registrants can:

• Hear directly from the most active producers about 

capex plans and technology applications

• See where top analysts forecast oil prices to fi nish in 2018

• Interact with top service and supply companies on 

the exhibit fl oor

• Network with hundreds of peers with 9+ hours dedi-

cated to breaks and receptions

Speakers at the DUG Eagle Ford conference will 

address these exciting market dynamics. Be there when 

it returns September 19-21 to the Henry B. Gonzalez 

Convention Center in San Antonio. 

Hart Energy IndustryVoice® allows marketers to reach our audiences by enabling them to create and place 

relevant content in our media channels – in print, online, via social media and at live events.  Each IndustryVoice®

piece is produced by the marketing sponsor and any opinions expressed by IndustryVoice® contributors are 

their own.  For questions about IndustryVoice® programs, email IndustryVoice@hartenergy.com.

DUGEagleFord.com

Sept. 21
San Antonio

Nov. 15
Oklahoma City

Don’t miss the DUG Technology 
program at DUG Eagle Ford.

This year’s conference will focus on South Texas’ export potential, 

midstream infrastructure and technological development.

UP NEXT

In-depth Look at Exports
An optional half-day forum – “The Ins 

and Outs of Exports” – will take place on 

Wednesday, September 19, the day before the 

main conference.  Industry leaders – in expert 

panels, roundtable discussions and spotlight 

presentations – will address crude oil and 

natural gas infrastructure, the Mexican market, 

LNG capabilities across the country, takeaway 

systems in the shale plays, and petrochemical 

demands.  Ample opportunities for Q&A promise 

an insightful afternoon.

https://www.epmag.com/
mailto:IndustryVoice@hartenergy.com
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Four Eagle Ford-Eagleville Field completions reported by  
EOG Resources
EOG Resources Inc. announced results from four Eagle Ford-Eagleville Field 

discoveries in La Salle County (RRC Dist. 1), Texas.

Exxon Mobil announces seventh offshore Guyana oil discovery   
Exxon Mobil Corp. announced a seventh offshore oil discovery at exploration 

well #1-Pacora in the Stabroek Block. The exploratory venture hit approxi-

mately 20 m (65 ft) of a high-quality, oil-bearing sandstone reservoir. 

Permits granted for seven directional Fort Union tests       
Samson Resources Co. has been granted drilling permits for seven directional 

tests of Fort Union on a common drill pad in the Washakie Basin. 
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Uganda’s big shift to oil— 
can it work?

By Gordan Feller, Contributing Editor 

Uganda’s government is pushing  

to join “middle income” status, but 

success hinges on tapping into the 

crude oil in its Lake Albert Basin. 

DUG East: Natural gas fuels well 
stimulation fleets, lowers costs 

By Velda Addison, Senior Editor,  

Digital News Group

Companies are using fuels other 

than diesel to power well stimulation 

fleets, reduce site footprints and  

save money.

Study: US oil, gas companies  
add to reserves   
By Velda Addison, Senior Editor,  

Digital News Group 

Some of the largest U.S. oil and 

gas companies are growing 

reserves and bringing down costs 

amid improved market conditions.

Floating wind sector turns to  
big oil for innovation

By Velda Addison, Senior Editor,  
Digital News Group 

Could a lending hand from the oil and 

gas industry give the nascent U.S. floating 

wind industry a needed boost? 
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Winds of change   
Kaikias, more than just the Greek god of the northeast wind, 

sees first oil in the GoM. 

I
n this month’s issue of E&P, we look at mature assets and the technologies 
being used to keep both field and infrastructure operational. From the rub-

ble of North Sea decommissioning stories came the tale of the Gannet Field. 
The first of seven fields was discovered in 1969 and shut in about four years 
ago. Shell recently invested significant resources to bring the Gannet platform 
and its wells back to life. Doing more with what is there is made possible with 
new technologies, like hydraulic workover units, modeling and enhanced 
electric submersible pumps, which are the focus of the featured cover stories. 

Doing more with what is there in a smarter way has become a mantra of 
sorts in the offshore these days. Although it has not been a pretty three years 
for the offshore Gulf of Mexico (GoM), there are a few bright spots in 2018 
that show operators demonstrating their faith in the region. For example, 
Hess brought the Stampede Field online in early 2018, Chevron completed 
installation of its beleaguered tension-leg platform (TLP) at Big Foot in April 
and LLOG Exploration announced production startup at its Crown & Anchor 
development in early June. And then there are the hard-to-miss, yellow-legged 
triplets of Shell’s in the GoM’s Mars-Ursa Basin. That particular Mississippi 
Canyon neighborhood located some 210 km (130 miles) south of the Louisi-
ana coast is home to the TLP trio of Mars, Ursa and Olympus—starting up in 
1996, 1999 and 2014, respectively. 

It is a prolific producing area for Shell. The company announced in late May 
the production startup of Phase 1 of its Kaikias subsea development. The proj-
ect came in about one year ahead of schedule, according to a press release. 

Estimated to contain more than 100 MMboe recoverable resources, Shell and 
Mitsui Oil Exploration made the final investment decision (FID) in February 2017 
to execute the first of two planned phases. Plans for the field discovered in 2014 
are more ursine in nature in that oil and gas are flowing from four wells through a 
subsea tieback to the Ursa production hub, according to a press release. 

Initially hailed at the time of the FID as an attractive near-field opportunity with 
a competitive breakeven price below $40/bbl, that number was lowered to “a for-
ward-looking, breakeven price of less than $30/bbl,” according to the press release. 

“We believe Kaikias is the most competitive subsea development in the Gulf 
of Mexico and a prime example of the deepwater opportunities we’re able to 
advance with our technical expertise and capital discipline,” said Andy Brown, 
upstream director with Royal Dutch Shell, in the press release. “In addition 
to accelerating production for Kaikias, we reduced costs with a simplified well 
design and the incorporation of existing subsea and processing equipment.”

Perhaps the old adage about fine wine getting finer as 
it ages applies to oil and gas, too. With successes at Gan-
net and the continued use of its maturing Ursa asset, 
Shell is proving the truth of that adage. 

https://www.epmag.com/
https://www.epmag.com/
mailto:jpresley@hartenergy.com
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Ahmed Hashmi, BP

D
igital transformation is dominating industry dia-
logue. From harnessing the power of Big Data to 

robotics and automation, the digital narrative is inescap-
able. However, how much action has followed that dis-
cussion? Not enough—especially when one considers the 
increased demand for the oil and gas industry’s output.

The industry is fortunate that the world continues to 
need the products it develops. In fact, energy demand is 
expected to increase by more than 30% by 2040. Moreover, 
recently oil prices have recovered from the lows of the past 
two years. However, the industry must not lose discipline 
just because the price of oil is stabilizing. 

BP is determined to decouple costs and oil price. It is 
a major undertaking, requiring possibly more transfor-
mation than what was delivered during the painful years 
of sub-$50/bbl oil.

The industry needs to work differently with partners 
from within and beyond the industry. The industry 
must continuously challenge the cost base through 
simplification, standardization and automation. It also 
needs to equip and empower its people with the latest 
tools and capabilities to innovate at pace.

Digital army
The industry is fortunate as an army of digital knights 
is standing by with many of the technologies and tech-
niques to help it transform.

Some are familiar and need to be scaled up; others 
may initially appear threatening to the industry’s way 
of life. Although there will undoubtedly be winners 
and losers in this battle, transformation on this scale 
across the industry is good for all. It will secure the 
best players in the industry, make it leaner, fitter and 
more resilient to future challenges.

This transformation will see BP pair the architects of 
its offshore infrastructure with the archi-
tects of its data lakes, subsurface engi-
neers with cloud engineers and installa-
tions with their digital twins. 

Digital transformation
Connected Upstream is BP’s Industrial 
Internet of Things—connecting its peo-
ple with its data, connecting physical and 
digital assets, and connecting machine 
intelligence to business decisions. The 
Connected Upstream represents a marked 
shift in how BP runs its business, one 
intended to modernize the company, 
drive a focus on margins and create value 
through major project acceleration, while 
all the time keeping a laser focus on safety.

Connecting people and data
Last year BP began deploying a new 
production optimization system, APEX, 
across its global asset portfolio. This scale 
of global deployment has been achieved 
within a year because APEX is a standard 
tool built on cloud architecture. It is 

Harnessing the power of the digital army   
Machine learning and AI are enabling the discovery of new solutions to help make the 

petroleum industry safer and more competitive.

ENGenious will bring together technology and business leaders from across a diverse 

range of industries and academia to explore, share and learn about emerging and 

future digital technologies. (Source: BP)

https://www.epmag.com/
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delivering value today, and last year it helped add about 

30,000 bbl/d of point-in-time production.

Underpinning APEX is a major transformation in 

how the company collects, stores and shares its data. All 

data, both historical and real-time, on BP’s wells (out-

side the Lower 48) are stored in one system, accessible 

globally. This is reaping the rewards through global 

well activity reviews that can be conducted at any time, 

rather than with months of preparation.

Connecting physical and digital assets
APEX is a digital twin of BP’s production system, one 

of several the company is building that enable it to plan 

changes and interventions in the digital world before 

making them in the real world.

Plant Operations Advisor is another such digital twin, 

this time focused on plant reliability and facility uptime. 

Developed in collaboration with Baker Hughes, a GE 

company (BHGE), the technology is now deployed 

across the company’s entire deepwater Gulf of Mexico 

(GoM) business.

Embracing technologies like these are critical to deliv-

ering the transformation the sector needs. As demon-

strated by BP’s collaboration with BHGE, it changes the 

relationships the company has with its service company 

partners, where there is a mutual interest in making 

technology successful and accelerating deployment.

Uncovering fi elds within fi elds
In seismic imaging, algorithms, complex code and 

high-performance computing are the tools for improv-

ing the quality of images captured of the subsurface. 

The company made a huge breakthrough in seeing 

through salt in the GoM last year by developing a new 

full waveform inversion (FWI) algorithm that ultimately 

led to much higher quality images of the subsurface. 

This unlocked hundreds of millions of barrels around 

existing assets, essentially uncovering fi elds within fi elds. 

FWI requires massive processing capacity and spe-

cialist capabilities to harness its power. BP’s Center for 

High Performance Computing in Houston is one of the 

largest supercomputers in the world dedicated to com-

mercial research. This is where BP’s researchers from 

seismic to petrophysics and from reservoir engineering 

to computational fl uid dynamics come together to test 

out their ideas and explore the unknown. 

Connecting machine intelligence 
and brainpower
Arguably, the biggest value from digital comes when the 

company augments its people’s know-how with machine 

and artifi cial intelligence (AI) to perform in ways that 

neither could undertake alone. 

A good example of the Connected Upstream at work 

is in Alaska, where the company has about 1,700 km 

(1,056 miles) of pipeline and an inspection program 

that takes multiple years to complete. Manual inspec-

tion is not the most effi cient method. Moreover, in 

subzero temperatures, this work puts staff in harm’s 

way. Machine learning is being used to pore over 

four decades of pipeline data, including geometry, 

materials, angles, age, inspection record, location and 

weather to help improve the effectiveness of inspec-

tions while also automating them.

From Mars to upstream
To translate machine learning into autonomous rea-

soning and decision-making, the company has invested 

in a new digital knight for the industry, the cognitive 

computing company Beyond Limits, which supported 

the Mars Rover landing. Cognitive computing has the 

potential to drive new levels of operational insight in the 

sector. Technologies like these can be transformational 

and could unleash a fresh wave of productivity and prof-

itability improvements.

Transformation often involves hard choices, and the 

industry needs to be prepared to make them for the 

long-term competitiveness of the industry. Despite this, 

it is also an incredibly exciting time to be part of the 

upstream industry.

Connected industry
The excitement and sense of opportunity around the 

digital discussion will take center stage at ENGenious, 

which takes place Sept. 4-6 in Aberdeen. However, more 

than that, it will bring together technology and business 

leaders in action, from across a diverse range of indus-

tries and academia to explore, share and learn about 

emerging and future digital technologies.

ENGenious will create countless opportunities to col-

laborate and fi nd new solutions together to make the 

industry safer, more competitive and modern, and to 

accelerate the digital transformation the industry needs 

to assemble and deploy its digital knights. 

EditorÕs note: Ahmed Hashmi is the global head of upstream 

technology at BP and the ENGenious co-chair.

Have a story idea for Industry Pulse? This feature looks at 
big-picture trends that are likely to affect the upstream oil 
and gas industry. Submit story ideas to Group Managing 
Editor Jo Ann Davy at jdavy@hartenergy.com.

https://www.epmag.com/
mailto:jdavy@hartenergy.com
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Brian Walzel, Associate Editor, Production Technologies

E
volutionary changes are often imperceptible during 
the time in which they are occurring and only 

fully realized after the passage of time. Revolutionary 
changes, however, are more immediately recognizable 
and bring about change more rapidly. The era of digi-
talization in the oil and gas industry lies somewhere in 
between, with some companies fully embracing the lat-
est technologies while others are either resistant or slow 
to adopt.

Those at the forefront of the industry’s digital age are 
pushing for its full-scale adoption, hailing the changes 
as revolutionary and disruptive. Executives from Google, 
Equinor and Accenture, among a host of others, lauded 
the benefi ts of digitalization at the Baker Hughes, a GE 
company (BHGE), Unify event in June in Houston. The 
Unify conference offered discussions and working mod-
els of digital transformation tools and trends as panelists 
and session speakers touted an industry future that is 
more effi cient, safer and more environmentally friendly. 

“The story of our industry is one of innovation and 
technology,” said Torbjørn Folgerø, head of Equinor’s 
Digital Centre of Excellence, at the Unify event. “We 

have used technology to extract resources from some of 
the harshest environments in the world. However, what 
is new in our industry is that we are experiencing the 
most fast-paced development in our history driven by 
signifi cantly increasing connected devices and exponen-
tial growth in data algorithms.”

Value of adoption
Speaking at the event, Darryl Willis, vice president of 
oil, gas and energy at Google Cloud, estimated that the 
industry only uses about 5% of the data at its disposal.
Kausar Qazilbash, managing director and global head 
of digital business for oil and gas, utilities, mining and 
chemicals industries at Accenture, also a speaker at 
Unify, added that although the oil and gas industry has 
the highest digital potential, it has the least digital matu-
rity of other industries.

“The oil and gas industry is a data-rich industry,” Qazil-
bash said. “But the exploitation of those data is very poor. 
On the maturity index, it’s pretty clear that the oil and gas 
industry is one of the least mature when it comes to digital.”

Qazilbash said full-scale adoption of digital technologies, 
such as machine learning, data analytics and artifi cial intel-
ligence (AI), could unlock about $1.6 trillion of value for 
the industry, its customers and society in general.

Embracing full-scale digitalization 
Digital proponents promote industrywide adoption of digital technologies.

Equinor has implemented a widespread approach to digital adoption throughout its operations. (Source: Equinor)

https://www.epmag.com/
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“There is a paradigm shift in the operating model in 
oil and gas, and that demands agility; it demands a lot 
more reliability in the operations and in the equipment 
and in the processes,” he said.

In a January 2017 report for the World Economic 
Forum, Accenture reported that the environmental 
benefi ts of adopting digitalization include reducing 
CO2-equivalent emissions by approximately 1.3 billion 
tonnes, saving about 800 MMgal of water and avoiding 
spills equivalent to about 230,000 bbl of oil.

The report stated the top areas of focus in the industry as 
it continues its digital transformation over the next three to 
fi ve years will be Big Data analytics, the Internet of Things 
and mobile devices. The fastest areas of growth over the 
same period, the report stated, will be robotics/drones, AI, 
wearable technologies, collaboration and social tools. 

Implementing change
Folgerø paraphrased The Economist when he said the 
world’s most valued resource is no longer oil but rather 
data. Equinor has been one of the companies at the 
forefront of widespread digitalization adoption.

Folgerø touched on the company’s recent opening of 
its Digital Centre of Excellence in Norway, which coordi-
nates and manages the company’s digitalization efforts 
across the country. The facility collaborates with exter-
nal specialist communities and features dedicated units 
for data analytics, machine learning and AI.

“Our ambition is fi rst and foremost to use data and 
digital tools to signifi cantly improve our performance 
and to reduce the carbon footprint of our operations,” 
Folgerø said.

Equinor’s goal through its digitalization journey is to 
increase revenue by $2 billion from its producing assets 
and reduce offshore drilling costs by 50%, he said.

One of the primary assets in which Equinor is lever-
aging its full-scale digitalization program is its Johan 
Sverdrop Field, which the company states will account 
for 20% to 25% of Equinor’s total offshore production 
in its plateau period. The project will make use of inter-
disciplinary teams exploring digitalization opportunities 
throughout the life of a project, one of which is the cre-
ation of a digital twin of the Johan Sverdrop project.

Folgerø said Equinor delineates its digitalization strat-
egy into six programs: digital safety, security and sustain-
ability; “fi eld of the future” smart designs and concepts; 
data-driven operations; process digitalization and insight; 
subsurface analytics; and next-generation well delivery.

In an effort to broaden its digitalization capabilities 
and that of the industry as a whole, Equinor announced 
in June that it has partnered with Microsoft, a venture 

in which Equinor will provide industry knowledge and 
business needs to support Microsoft in developing new 
solutions. Microsoft will provide expertise to accelerate 
Equinor’s technology development and establish new 
data centers in Oslo and Stavanger.

Folgerø said a critical component of full-scale adop-
tion of digitalization, whether at Equinor or elsewhere, 
was hiring a diverse workforce able and willing to fully 
implement digital innovations.

“If a company needs one thing in a digital transforma-
tion, it is a diverse workforce,” he said. “Companies need 
[to hire] a new type of skillset such as data scientists, but 
in practice you need all types of competences. You should 
not think of diversity in terms of gender or race, but also 
in regard to skills, background, introverts and extroverts, 
leaders and followers. That is the workforce of the future.”

Willis said he joined Google 
Cloud after running an oil and 
gas company in Angola “to help 
increase the velocity of change that 
is underway” in the energy industry 
with the goal “to build a perma-
nent bridge between the digital 
world and the industrial world.”

He said widespread digital trans-
formation in the industry could 
help play a role in bringing energy 
to the global population.

“We all have a role to play in creating heat, light and 
mobility for the world,” Willis said. “Energy does not end 
poverty, but you cannot end poverty without energy.”

He said Google Cloud has worked with companies 
such as Repsol, Total and BHGE on projects such as 
leveraging AI and machine learning.

Adoption recommendations
In its World Economic Forum report, Accenture offered 
several recommendations for the industry to keep up with 
digital transformation. Accenture recommended that 
companies make digital adoption a priority for senior exec-
utives and that they develop a digital strategy road map. 
Those leaders, Accenture suggested, should drive a culture 
of innovation and technology adoption. Companies also 
should invest in human capital by promoting new, digital 
thinking and invest in a collaborative ecosystem to use part-
nerships and platforms that work in the sharing economy.

“Every company, whether they realize it or not, is a data 
company,” Willis said. “Other industries—health care, 
retail, fi nancial services, gaming—have all embraced this 
reality at a much faster rate than oil and gas. Companies 
will either be a catalyst or a casualty.” 

Darryl Willis
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S
uper extended laterals comprise less than 2% of 

domestic horizontal wells, but the logistical chal-

lenges these wellbores represent can be engineered 

in ways that will improve completion effectiveness for 

hydraulic stimulation on all tight formation wells.

Stephen Ingram, Halliburton’s vice president for 
Technology Solutions and Innovation told attendees 
at Hart Energy’s DUG East conference in June how 
alterations in well construction, many originating out 
of the industry’s recent downturn, are not just improv-
ing completion efficiency but are being integrated 
with new downhole tech-
niques to improve completion 
effectiveness and promise a 
smaller, safer wellsite footprint 
while lowering full cycle costs. 

“There are so many oppor-
tunities to increase effectiveness, both in terms of 
cycle time but also effectiveness downhole to lower 
the cost of each barrel of oil and gas,” Ingram said.

Solutions—no pun intended—include transition-
ing to powdered chemicals instead of liquids or 
solvents, containerized proppant handling, mecha-
nization of the wellhead lubricator connection and 
pressure testing along with the ability to move the 
lubricator quickly along a row of wellheads without 
an independent crane.

These innovations shave minutes off each stage 
decreasing cycle time enough to enable a fracturing 
crew to complete up to 40 more stages monthly at 
full utilization, which amounts to one more well per 
month per fracturing crew.

Downhole innovations include fiber-optic cabling 
cemented behind casing that employs lasers to track 
temperature changes and acoustic sensors to mea-
sure fluid distribution in each perforation cluster. 
Algorithms now enable the E&P technical team to 
use those data to make on-the-fly decisions on how 
to improve proppant distribution, providing real-
time measurement of formation breakdown.  

Ingram illustrated his talk with a schematic of a 
fracture stimulation surface configuration involving 

an eye-boggling array of trucks, tanks, silos, portable 
pumps, cranes and wellhead support equipment. 

The new well construction techniques are scalable, 
real and available now—not aspirational—and adapt 
well to pad development. Changes include contain-
erized proppant boxes, which eliminate the pneu-
matic tractor trailers that haul ever-larger volumes of 
fracturing sand to location. 

Pneumatic truck proppant delivery was the main 
inflationary item outside Halliburton’s control 
during the 2014 boom as traffic backed up on lease 
roads waiting to offload proppant. At the site prop-
pant was transferred to vertical silos and conveyed 
along mechanical belts subject to breakdown before 

blending into the fracture 
stimulation cocktail. 

Containerized last-mile 
delivery solutions have trans-
formed that process into 

a closed-loop system that 
eliminates vacuums, finicky mechanical conveyor 
belts and reduces silica exposure for employees 
below the latest Occupational Safety and Health 
Administration thresholds. 

Ingram showed a graphic that presented the well 
site as a complicated parking lot for fluid storage 
in the form of tankers, including bulky, costly and 
potentially dangerous wellsite chemicals, such as 
acid, and diesel fuel.

The solution involves replacing liquids on site with 
powdered chemicals, friction reducers, surfactants 
and clay inhibitors. This reduces weight, bulk and 
truck traffic for materials that can be made up on 
site. The availability of dual fuel engines provides an 
option to avoid diesel storage and refueling while 
pumps are active. 

Ingram challenged E&P companies to rethink the 
use of acid in completions, which can amount to 
1,000 gal to 4,000 gal per stage to initiate formation 
breakdown. Work in the Bakken, Denver-Julesburg 
Basin and internationally indicates ultrafine mesh in 
the initial fracture treatment fulfills the same func-
tion in carbonaceous reservoirs and provides lower 
breakdown pressures and lower average treating 
pressure, reducing screenouts and cycle time. 

Completing effectively     
Improving completion effectiveness through engineered well construction.

Well stimulation providers are 
engineering inefficiencies out of 

the well construction process.
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I
t is diffi cult to miss the lines of thinking in popular 
culture that fossil fuels are “bad” and renewable fuels 

are “good.” Or that electric-powered vehicles are the 
answer to ending climate change. Or that more good 
energy can come from a fi eld of clean power-gener-
ating wind turbines than a fi eld of pumpjacks lifting 
dirty oil to the surface. “Keep it in the ground” is a pro-
test chant we in the oil and gas industry often hear. 

So how do you respond to your nonpetroleum 
friends and family when asked why you toil away day 
after day in the much-maligned petroleum industry? 

Bob Dudley, group CEO of BP, offered his views on 
the topic to attendees at the 2018 World Gas Confer-
ence held in Washington D.C. in late June.

“We are living in a remarkable time, and the contribu-
tion that energy makes to that is often overlooked,” he 
said, before going on to highlight a long list of advance-
ments made possible by energy. 

In the past three decades, he noted, the global pop-
ulation has increased from 5 billion to well over 7 bil-
lion, people are living seven years 
longer on average, the global gross 
domestic product has gone from 
under $20 trillion to more than 
$70 trillion and extreme poverty 
has been cut in half.

“And in that same period of 
time, global energy consumption 
has increased around 80%, and 
that’s no coincidence,” he said. 
“Energy has been essential to 
human progress. It still is.”

The affordable abundance of natural gas is why its 
position in the energy mix will increase. 

“The world is on course to need around a third 
more energy over the next two decades, and most of 
that is coming from developing countries. As well as 
being cleaner, the extra energy needs to be affordable 
and that’s why gas is a vital fuel for advancing the 
energy transition,” he noted. “In short, gas can sup-
port the dual challenge of increasing energy demand 
while lowering emissions.”

Take the U.K., for example, where the switch from 
coal to natural gas has reduced emissions to levels last 

seen in the 1890s, and in the U.S. levels are down to 
those last seen in the 1990s, according to Dudley.

However, there are those who doubt the long-term 
benefi ts of natural gas. According to Dudley, remov-
ing those doubts requires getting ahead of the meth-
ane emissions challenge. 

“When gas is in the pipes or being used effi ciently, 
then it’s a great resource,” he said. “But that’s not so 
much the case if it leaks to the atmosphere before it 
is consumed.”

A recent study from the Environ-
mental Defense Fund published in 
Science found that the U.S. oil and 
gas industry emits 13 million metric 
tons of methane from its operations 
each year—nearly 60% more than 
currently estimated by the U.S. 
Environmental Protection Agency. 

BP and nine other companies 
are partners in the Oil and Gas 
Climate Initiative. In addition, the 
Gas Technology Institute (GTI) 

announced in June the formation of the Collabora-
tory for Advancing Methane Science. GTI will manage 
the effort alongside its partners Cheniere, Chevron, 
Equinor, Exxon Mobil and Pioneer Natural Resources 
to conduct scientifi c studies on methane emissions 
and “deliver factual data that can be used to inform 
regulations and policy development,” according to a 
press release. 

I will keep Dudley’s remarks in mind. Perhaps 
his remarks will help the next 
time you are questioned about 
your support, too. 

‘Keep it in the ground’ is not an option
Energy—in all forms—is essential to human progress.

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Executive  Editor

jpresley@hartenergy.com

“Gas can support 
the dual challenge 

of increasing energy 
demand while 

lowering emissions.”
ÑBob Dudley, BP
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D
espite the price of natural gas stalling at about 
$3/MMBtu over the past three years, a recent 

report suggested energy companies are widely staking 
much of their future investments on gas production. 
DNV GL’s “Energy Transition Outlook 2017” surveyed 
813 senior industry professionals, 64% of whom said 
they expect their companies to increase or sustain 
spending on gas projects throughout the remainder 
of the year. What’s more, 44% of respondents said 
their organizations are actively preparing for a tran-
sition to a less carbon-intensive energy mix, one that 
DNV GL reported will more widely feature natural gas 
as a primary source.

The technical consultant’s 
study forecasts the global energy 
mix to 2050 and predicts global 
oil demand will peak in the early 
2020s while global gas demand 
will grow for another two decades, 
peaking in the mid-2030s. 

DNV GL is the latest to predict 
a lessening demand for oil in the 
coming decades as the industry 
moves toward lowering its carbon 
emissions. In the “2018 Energy 
Outlook,” BP estimated gas 
consumption will increase from 
about 9.9 Bcm/d (350 Bcf/d) this 
year to more than 14.1 Bcm (500 
Bcf/d) by 2040. And in the “2018 
Outlook for Energy,” Exxon 
Mobil reported that through 2040 
“natural gas grows the most of 
any energy type, reaching a quarter of all demand.”

Each study cited the industry’s gradual move toward 
decarbonization and the growing demand for power 
generation as the primary factors in the energy mix 
shift. The respondents in the DNV GL survey back up 
that claim. The overwhelming majority (86%) said gas 
will play an increasingly important role in the global 
energy mix over the next decade, a 9% increase over 
last year’s DNV GL study.

DNV GL also predicted that by 2040, North America 
will no longer be the world’s largest supplier of gas, 

instead being overtaken by Northeast Eurasia, the 
Middle East and North Africa. The report also stated 
production is forecast to double in China, the Indian 
Subcontinent and Southeast Asia.

DNV GL expects the power 
demand will shift yet again by the 
middle of this century—this time 
away from gas.

“After peaking in the mid-2030s, 
gas use in power is expected to 
decline from around 2040, by 
when wind and solar will domi-
nate power supply,” said Sverre 
Alvik, DNV GL’s program director 
for the “Energy Transition Out-
look,” in the report. 

The company acknowledged, 
however, that despite the signs 
of the oncoming shift in energy 
supply and demand, several factors 
could alter the course the industry 
appears to be on, notably chal-
lenges facing the midstream sector.

“There are uncertainties that 
could change the trajectory of the energy transition 
and impact the prospects for gas,” DNV GL reported 
in its study. “The ultimate mix, location and scale of 
gas transport projects are continuously evolving, while 
geopolitics and regulatory reforms have the potential 
to alter aspects of the supply-demand equation.”

With major operators like Exxon Mobil, BP and 
Equinor directing their respective ships 
toward a future with lower carbon emis-
sions, and as DNV GL put it in its report, 
the stage is set for gas. 

Read more commentary at 

EPmag.com

BRIAN WALZEL
Associate  Editor, 

Production Technologies

 bwalzel@hartenergy.com

Setting the stage for gas   
A recent report suggested companies are shifting their focus to gas projects.

BP and Oman Oil are developing the Khazzan-

Makarem gas fi eld, which began production in 

2017 and has proven reserves of about 2.8 Tcm 

(100 Tcf). (Source: BP)
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W. A. H. Aitken, S. Livescu and S. Craig,  

Baker Hughes, a GE company 

A
s applications for coiled tubing 

(CT) advance, CT simulation 

software must keep up the pace if field 

personnel are to plan and execute oper-

ations safely, efficiently and predictably. 

However, when software models are 

built with unverifiable data inputs and 

little to no field feedback, the resulting 

simulations lack accuracy, take too long 

and cannot be easily updated as field 

conditions change. 

Since the inception of its first-gen-

eration CT modeling software three 

decades ago, Baker Hughes, a GE com-

pany (BHGE), has continued to develop 

innovations as field operations require. 

The CIRCA Pro software system now 

includes a comprehensive set of tools to 

simulate, model, plan and execute com-

plex CT operations in deeper and more 

tortuous well geometries. 

This article charts the evolution of 

the CT modeling software from its 

earliest days to the developments that 

will be required in the coming years. A 

field case illustrates how the software 

improves CT intervention with minimal 

nonproductive time (NPT). 

Flow analysis
The earliest iteration of CT model-

ing software focused on developing a 

deeper understanding of downhole 

flows and pressures during CT oper-

ations. The CT flow model was devel-

oped from multiphase rheological and 

frictional correlations obtained from 

laboratory flow loop testing and vali-

dated against field data.

The model predicts flow rates and 

pressures under various flow configurations, including 

normal circulation with flow down the CT work string 

and up the completion as well as circulation in the 

reverse direction. The system also can determine if 

Executing complex CT operations       
Continuous modeling software advances create new opportunities.

The CT modeling software accurately predicts both the remaining and removed 

debris volumes over time based on well-specific pump rates, tripping speeds, well 

depth and CT pressures. (Source: BHGE) 
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circulation is even possible or whether the current job 

design will simply result in lost returns. 

Typical flow analysis output includes hydrostatic and 

friction pressure gradients; pressure, temperature, den-

sity and velocity for each phase; gas volume fraction/

foam quality, effective viscosity and shear rate; Reynolds 

number; and flow type for two-phase flow regimes.

Tubing force analysis
Deploying CT strings in deeper and geometrically 

complex wellbores requires an understanding of the 

forces that cause deformational changes like buckling 

or collapse. 

Therefore, the CT modeling software was expanded 

to include tubing force analysis (TFA). This model 

considers the well geometry, mechanical friction, CT 

size, shape and material strength to predict the onset of 

stability changes. 

The TFA output at various measured depths down-

hole includes contact friction force, triaxial stress, 

spiral pitch, elastic stretch, collapse differential limits 

and buckling equilibrium. At the wellhead, TFA output 

includes the weight indicator gauge reading at the oper-

ating limit, the maximum load that can be applied to 

the bottomhole assembly (BHA), time to failure if the 

BHA becomes stuck, the differential collapse pressure 

and triaxial stress along the CT work string, and the 

reel-back tension required to spool the CT. 

Debris cleanout
Using CT to help remove debris during a well cleanout 

is more complicated than simply finding a critical veloc-

ity that can completely fluidize and move cuttings. Some 

try to model this based on Stokes’ theorem with mod-

ifications by Taylor. However, neither of these applies 

because the flow is not static nor in an infinite medium. 

Using empirical curve fits to laboratory data, the CT 

modeling software was further refined to perform solids 

transport analysis for better planning and execution of 

the cleanout process. 
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This analysis can be run with various cleanout fluids 

and solid types. The penetration rate, circulation time 

and wiper trip rates can be varied along with the flow 

rates to optimize a cleanout. 

The analysis output includes the total time and fluid 

volumes required, solids rate at surface and recom-

mended wiper trip rates, distribution of solids along the 

wellbore during cleanout and total estimated volume of 

solids that can be removed. 

From steady-state to transient 

Steady-state models remain the most common and sim-

plest CT simulation approach. But in practice, the down-

hole conditions during many CT operations are transient. 

Consequently, the steady-state models have been extended 

to account for downhole transient effects at the preplan-

ning and execution stages of CT operations. 

The transient analysis enables run-

ning an infinite number of changes 

and events to a scenario that was previ-

ously run under steady-state flow, TFA 

and solids-transport assumptions. The 

transient analysis remaps the steady-

state analysis variables into a finite 

volume mesh. Well conditions can be 

recorded at any time during the tran-

sient run as a snapshot. Selecting mul-

tiple snapshots permits the engineer 

to observe the complete data results at 

multiple points in time. 

Events are available that allow the 

user to change the CT speed, the choke size at the 

surface equipment, the transient run time and the flow-

ing rates of injected and produced liquids and gases. 

Additional liquids and gases can be introduced to the 

transient analysis at any time during the simulation. 

Proven in the field

CT models uploaded into a field application can auto-

matically run in the background during the job. The 

model is updated with real-time field data to obtain a 

more accurate picture of the operation and stay ahead 

of potential problems. 

BHGE’s CT modeling software has modeled, planned 

and executed solids transport in more than 30,000 wells 

to date. In one field operation, the service provider was 

directed to use a field consultant’s pump rate values 

to mill out 50 plugs in a recently perforated 3,658-m 

(12,000-ft) South Texas well. 

Carrying the plug debris to the surface would require 

a proper balance of fluid volumes, pump rates and 

tripping speeds. However, the consultant’s CT cleanout 

standard operating procedure used outdated guidelines, 

which delivered pump rates and tripping speeds the ser-

vice provider suspected were not adequate for the job. 

The field-supplied fluid volume, pump rate and trip-

ping speed were inputted into the CIRCA Pro modeling 

software. The software confirmed higher pump rates 

and slower tripping speeds were required to perform a 

full cleanout without sticking the BHA. 

However, the field consultant insisted the values from 

the standard operating procedure be used. But while 

pulling out of the hole after milling out all plugs, the 

CT became stuck. Operations were shut down for two 

days to free the BHA. 

A review of the job revealed the standard operating 

procedure’s pump rates and tripping speeds were inad-

equate. The operator realized the value of the solids 

transport analysis in the modeling 

software and assigned all future mill-

out planning to the CT service pro-

vider. Subsequent millout jobs were 

delivered without incident, and the 

operator saved money by avoiding 

NPT and eliminating intervention/

fishing runs. 

Future developments 

This modeling software puts the 

knowledge of CT experts into the 

hands of those who do not have that 

background. Following the down-

turn, the industry’s shortage of experienced field engi-

neers has made the use of such software more critical 

than ever for increasing the efficiency, compliance and 

safety of CT operations. 

Future CT workflow advances will focus on driving 

automation in several key areas, including prejob mod-

eling and real-time operational feedback. The use of 

intelligent injector controls will help increase service 

delivery certainty by actively intervening and automati-

cally maintaining safe CT operating limits at all times. 

The next steps in CT interventions will incorporate 

control systems with telemetry systems to trip the CT 

to a specific depth and automatically slow it down for 

known obstructions or well profile changes. 

These automation advances will ultimately streamline 

CT operations, saving time and money in the process. 

Fewer operational decisions will be left exclusively to 

the surface personnel, and well-trained technicians will 

be able to operate the equipment with input from 

remote experts. 

When software  

models are built with 

unverifiable data 

inputs and little to no 

field feedback, the 

resulting simulations 

lack accuracy.
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Shell’s Gannet platform facility is located in 

the U.K. North Sea. (Source: Shell)
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S
hell has been busy at its North Sea Gannet Field. It 

has drilled its fi rst infi ll well in 10 years, has been 

using a hydraulic workover unit for the fi rst time in 10 

years, is replacing subsea infrastructure, running a sig-

nifi cant well intervention campaign, working on a gas 

cap blowdown and shooting 4-D seismic to look for fur-

ther opportunities. What’s signifi cant is that all of this is 

being done on one asset, which some four years ago was 

completely shut in. Now, however, following a renewed 

systematic focus, production from the Gannet asset has 

been returned to levels not seen since the end of the last 

decade—and there’s more to come. 

Gannet is a cluster of seven fi elds, discovered in 1969, 

with about 1,200 MMboe in place. Fields A to D came 

onstream in 1992, followed by E and F in 1997 and G in 

1999. Field A was drilled from the Gannet A platform 

with all of the other fi elds being subsea tiebacks. The 

reservoirs are high quality with permeability in the 100s 

to 1,000s mD and a bottom-drive aquifer across all the 

fi elds. To date, about 500 MMboe has been produced.  

The fi eld, by its nature, had a short plateau and by the 

mid-2000s, new wells were drilled into six of the seven 

fi elds to arrest the decline. In August 2011, however, a 

leak in the Gannet F pipeline saw production shut in 

at all Gannet satellite fi elds that used the same type of 

pipeline until they could be assessed. Then, in February 

2013, a pig became stuck in a wax plug in the Gannet oil 

export pipeline, resulting in the entire system being shut 

in for 18 months. It was a dark time for Gannet. 

“That might have been it for Gannet,” said Cliff 

Lovelock, senior geologist with Shell. “But we didn’t 

give up. Our challenge, following the re-establishment 

of the export route, was to deliver all the opportuni-

ties we saw for the fi eld as competitively as possible to 

attract investment.” 

Although the aging infrastructure was proving to 

be a challenge, Shell had the benefit of production 

history and a lot of data (reservoir saturation and 

production test data), dating back to 1992, as well 

as 4-D seismic to show where the remaining hydro-

carbons were and where they flowed as well as where 

the water was coming from. 

The opportunities were there. 

“Ten wells were being considered when I joined [in 

February 2012],” Lovelock said. In August 2014, after 

new pipelines were installed on Gannet F and the block-

age in the export pipeline was bypassed, Gannet was 

brought back onstream for the start of a new life. 

The big expensive ideas were put on the shelf and 

what you might call “low hanging fruit” became the 

order of the day. 

“We had invested in reinstating the pipeline and 

getting the stuck pig out. We needed to pay that back 

and then pay forward. But it wasn’t just about adding 

volumes; it was doing it cost-effectively, as simply as pos-

sible and making the very most of the extensive infra-

structure already installed,” Lovelock said.

“It also meant being more realistic when selling proj-

ects to partners,” he added. “In the past, this wasn’t 

the approach taken, and when something didn’t work, 

confi dence was knocked and support for future projects 

less forthcoming.” 

Gannet F

One of the fi rst opportunities was drilling into a part 

of Gannet F that was untapped but known (it had been 

identifi ed as a target in 2006 following 4-D data acqui-

sition) and seen to be mobile. The well—the fi rst new 

infi ll well on Gannet in nearly 10 years—was drilled 

in 2015 and delivered impressive production rates at 

20,000 boe/d. 

That initial success brought with it more confi dence in 

Gannet, and further opportunities are being looked at 

in F, with 4-D seismic having been shot in summer 2017. 

Interventions

A more mechanical piece of work has been reinstating 

wells on Gannet A through a series of intervention cam-

paigns from the Gannet A facility. When production 

restarted in 2014, four out of 13 wells were in produc-

tion, and two of those were impaired. Four of the 13 

would not produce again, but fi ve had the potential to 

be reinstated, Lovelock said. Four well intervention cam-

paigns have been run, mostly using wireline to run new 

reservoir saturation tests followed by perforations, but 

also to restore subsurface safety valves and well integrity. 

Up to April 2017, the campaign had been run signifi -

Getting more from a Gannet 
A shift in focus has one North Sea operator getting more out of existing fi elds.
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cantly under budget and added just over expected initial 

oil rates overall. 

There has been one problem well, which resulted 

in Shell deciding to bring a hydraulic workover unit 

onboard Gannet A—a first in 10 years for Shell in the 

North Sea. The derrick on Gannet A was cold-stacked, 

and to use it would require bringing a mud package 

onboard or alongside. A hydraulic workover unit from 

the firm WellGear was modified and brought onto the 

platform. The well—which proved challenging by need-

ing to be killed due to a gas well kick and then killed 

again—had an inoperable safety valve and needed the 

tree and hanger removed. The tubing was finally 

removed, the well plugged and was then recom-

pleted earlier this year, according to WellGear’s 

Andy Black, head of operations U.K. 

Gannet C
Another opportunity was a gas cap blown down on 

Gannet C, which had until then been producing 

the oil rim. This activity had been planned, as part 

of the initial field development plan with two wells 

drilled (but not completed) in readiness. However, 

to start the blowdown, an alternative production 

route from the field to the platform was needed for 

which the team identified an unused pipeline in the 

existing bundle that could be brought into service. 

After successfully showing the unused flowline had 

integrity, production was brought back onstream. 

One well has been recompleted, the oil window shut 

off and the well reperforated to produce. A second 

blowdown well in the south of the field is due to be 

completed this year. 

“A simple opportunity like that, part of the origi-

nal field development, was there but enabled from 

a renewed vigor to make use of existing equipment 

and avoid unnecessary expensive replacement,” 

Lovelock said.

Other opportunities
There has been considerable additional work per-

formed on Gannet. A pipeline, similar to the failed 

Gannet F pipeline, was replaced on Gannet G with a 

flexible line, at a quarter of the cost of the initial esti-

mate. Production restarted in April 2017 following 

its shutdown in 2011. 

Gannet E—at one time the longest subsea tie-

back with an electric submersible pump—has been 

disconnected from Gannet and is being readied to 

connect to a new host in 2018. The Gannet B pipe-

line was recently intelligently pigged and following 

certification of a new corrosion inhibitor is expected to 

be brought back online in 2018.

It is a great story of systematic recovery, working each 

project one at a time. By being clear on the minimum 

functional requirements and making the most of the 

equipment already in place, the team was able to ruth-

lessly cut waste and make the Gannet cluster a profit-

able place to invest. With these guiding principles, the 

Gannet cluster is producing at rates not seen for 10 

years and has a bright future ahead. 

References available.
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WellGear’s hydraulic workover unit was modified before being brought 

onboard the Gannet A facility. (Source: The WellGear Group) 
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Wilson Stephen, DNV GL

A
ll oil and gas facilities have the goal of ensuring the 

safety of employees, the public and the environ-

ment. There is a need to understand the hazards and, 

through this, reduce any risks in the most effective way. 

This means that risk assessment is an integral part of any 

operation throughout its life cycle. For complex offshore 

installations and onshore terminals, this will extend to 

undertaking quantified risk assessment (QRA).

The QRA was originally developed as a means of 

demonstrating risk compliance—that is, the risks are 

below an intolerable level and may vary from region to 

region. Since then, understanding and improvements 

in design and operation have ensured the risk on a 

typical installation is usually well below the intolerable 

level. The use of a QRA to demonstrate compliance is a 

benefit often questioned.

However, many decisions in the design and opera-

tion of facilities have risk implications. The QRA has 

evolved to gain an understanding of potentially high 

consequence, low frequency, events and is used to 

support decision-making. This is particularly import-

ant when assessing the requirement for further risk 

reduction measures to ensure that risks are as low as 

reasonably possible.

The QRA process must be technically robust and 

delivered quickly enough to keep pace with the deci-

sion-making process. The transformation that has 

occurred in online services introduces new and exciting 

opportunities in how QRA data can be used to support 

decisions. In recent years, DNV GL has made a signifi-

cant investment into digitalizing its QRA service. 

Digitalization
Digitalization is a generic term that is very wide in scope 

and often misinterpreted. It is not about making a pro-

cess software-based but about using the connectivity and 

data that exist in the digital world to full effect. A key 

element that digitalization gives to QRA is the availabil-

ity of design and engineering data in well-defined data-

bases, enabling automated extraction of information 

required for a QRA consistently aligned with the facility 

design and layout throughout its life cycle. 

Digitalization provides ready access to 

cloud-based platforms that provide reduced 

development costs, increased functionality 

and flexibility, and simplified access using 

standard web browsers. It also provides the 

ability to link data input, analytical appli-

cations and user access as separate entities 

through a cloud database. By having a 

database at the core and with information 

properly linked to location and equipment, 

data can be presented in many ways, ranging 

from simple location risks through to under-

standing which part of a safety-critical main-

tenance backlog should be prioritized.

The MyQRA portal is the first step in this 

process and has been developed to provide 

operators direct access to risk data. The 

portal allows the user to change inputs and 

re-analyze the results to understand sensi-

tivities. The following case studies illustrate 

how the QRA process was used to support 

decision-making. 

By simplifying data, MyQRA generates a big picture of high-level results that can be 

analyzed to access the details of every single scenario. (Source: DNV GL)

Achieving more with less 
The use of a QRA helps improve risk-related decision-making. 
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Offshore personnel transfer systems
An accommodation unit, connected to an offshore 

installation via a permanent gangway was chartered to 

support additional personnel required to complete a 

project scope while the platform was still producing.

In the U.K. the Prevention of Fire 

Explosion and Emergency Response 

(PFEER) regulations and its approved 

code of practice state that, unless 

shown otherwise by appropriate risk 

assessment, the totally enclosed motor 

propelled survival craft (TEMPSC) 

capacity should be 150% of the person-

nel on board with 100% readily acces-

sible. During this type of combined 

operation, credit can be taken for the 

gangway as an evacuation route pro-

vided it is in a safe location.

DNV GL’s QRA models were used to 

determine the impairment frequency of 

the gangway at different locations. This 

information was then considered along 

with practical/operational restraints to 

identify an optimal gangway location.

Increased manning
In a similar vein, an operator proposed 

increasing manning from the PFEER 

limit to the combined capacity of the 

three smallest out of the four available 

TEMPSC. Both manning cases were 

modeled in the QRA. Because all per-

sonnel was guaranteed a TEMPSC seat 

for all reasonably foreseeable evacua-

tion scenarios (i.e., single TEMPSC fail-

ure) for each case, it was demonstrated 

that the increase in risk was negligible. 

The study justified the increase in man-

ning and allowed the operator greater 

flexibility when expediting work scopes.

Riser emergency shutdown  
valves testing
The final offshore example details the 

use of QRA to define the frequency 

of riser emergency shutdown valves 

testing. Any test has an associated cost, 

and there is a balance to be made 

between testing often (greater cost) 

and not enough (lower valve reliabil-

ity). Good practice is to not exceed a 

test interval of two years; however, the operator had set 

the test interval by default to a year. 

A risk-based approach was used by setting the test 

interval such that the residual potential loss of life 

was less than 10-4 per year, which often is used to set 
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reliability targets. The required test interval was deter-

mined from the potential consequences, ignited event 

frequency and the average failure rate of the valve. The 

result was an increase in the test interval from one to 

two years, which allowed the operator to carry out the 

tests during the planned shutdown. This presented sig-

nificant savings.

LNG production trains
The early design stage of an onshore LNG export ter-

minal featured multiple parallel production trains. 

The trains were originally laid out according to general 

guidelines developed for other types of plant. DNV GL 

carried out a QRA of the site that incorporated detailed 

modeling of the process, allowing consideration of fea-

tures specific to the design. 

This demonstrated that in an accident scenario, the 

risk of interaction between the units is lower than sug-

gested by standard industry guidelines. Suggestions also 

were made that allowed alteration of the refrigerant 

used in the liquefaction process without significant effi-

ciency loss, but with large reductions in the associated 

explosion consequences, should a release occur. This 

then allowed the spacing and arrangement of the trains 

to be optimized to reduce risk to personnel, process 

escalation and reduce the total land requirements.

Onshore processing site
DNV GL carried out a QRA of an onshore processing site 

with high-pressure hydrocarbon mixtures with high H
2
S 

content, primarily constructed using a series of enclosed 

modules. The risk assessment software package was mod-

ified specifically for the project to allow consideration 

of these features in a manner that would not be possible 

with off-the-shelf software. This allowed the provision of 

fire and blast protection to be optimized, rather than fol-

lowing overly conservative local guidelines. 

Approaches for escape and evacuation, including the 

protective equipment related to the highly toxic release, 

were defined by the QRA results. Finally, the equipment 

within the modules was rearranged on the advice of 

DNV GL to prevent common failures from disabling 

vulnerable utility equipment that would cause the shut-

down of the site, enabling continued operation of the 

site following a minor incident, which would not have 

been possible in the original design.

These examples demonstrate the importance of QRA 

in risk-related decision-making. The ability to utilize 

QRA data in all phases of a facility’s life cycle in an 

effective manner will be increased considerably by the 

digital transformation. 

References available.

Digital tools and technologies enable all stakeholders to quickly identify and effectively communicate hazards across all phases of 

an asset’s life cycle. (Source: DNV GL)
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Elaine Maslin, Contributing Editor

I
n the low oil price environment of the past three years, 
oil and gas companies have curbed spending and 

looked to where they could get more out of what they 
already have.

A project in Malaysia has been ahead of the curve, 
albeit not without its challenges. In 2013, with declin-
ing production rates and a growing fleet of so-called 
idle wells, Malaysia Petroleum Management (MPM), 
the part of state-owned oil firm Petronas that regulates 
upstream petroleum activities in Malaysia, decided to 
take charge.

The trigger was a realization that some 50% of the 
country’s well inventory was idle, resulting in a locked-in 
potential of some 80,000 bbl/d of oil, said MPM’s head 
of completions Shahril Mokhtar, speaking at a European 
well intervention conference in Aberdeen earlier this 
year. MPM is also a partner on some 100 production- 
sharing contracts in the country.

A goal was to arrest Malaysia’s production decline 
rate, and one of the key activities was a nationwide idle 
wells management strategy. It was initially a success, 
with additional production from well intervention 
activity increasing from 14,000 boe/d to 24,000 boe/d 
between 2013 and 2014. However, this was done at a 
very high price.

Additionally, when the oil price dropped, so did the 
activity. Malaysia had up to 28 rigs operating before 
mid-2014. By year-end 2015 it dropped to just six, 
Mokhtar said.

Operations spending also was cut, and in 2015 pro-
duction gain from well intervention operations fell from 
the 24,000 boe/d achieved in 2014 to 16,000 boe/d.

However, there was a deeper problem. Even when 
spending on well intervention had increased, success 
rates had only been 65%. 

“Spending $100 million and getting only a 65% suc-
cess rate is not a good way to run business,” Mokhtar 
said. The problems were usually due to job failure, inef-
ficiency, value leakage and subsurface failures, he said. 

Well intervention operations take place offshore Malaysia. (Source: Malaysia Petroleum Management/Petronas)

Getting lean and mean in Malaysia 
A company realized that some 50% of the country’s well inventory was idle,  

so it set out to arrest Malaysia’s production decline rate.
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Back to the drawing board
As a result, in 2015 a decision was made to reassess the 
idle wells strategy. 

“MPM had to come up with a strategy to sustain the 
level of activity for well intervention and improve effi-
ciency,” Mokhtar said. “We came up with a new strat-
egy, called Integrated Idle Wells Restoration [IIWR], 
with a goal to improve the success rate to at least 85% 
[it was 65%]; increase additional production from well 
intervention from 14,000 boe/d to 22,000 boe/d, while 
keeping costs down; and improve operational efficiency 
to 85%. Half of the latter [operational efficiency] is 
vessel utilization-related, i.e., the vessel is at the dock, 
on standby or waiting on weather, etc.”

The work tied into another program, the nationwide 
Cost Reduction Alliance (CORAL) 2.0 program, which 
set out to reduce overall upstream industry spending 
in Malaysia. Under the CORAL program, the Lean 
Well Intervention initiative was launched with a goal to 
reduce overall well intervention spending in Malaysia by 
3% by 2016 and 10% by 2020.

What happened was perhaps a surprise. “The 
whole sector worked together and saved $92 million 
[25%] within a year,” Mokhtar said. “It made us  
realize that all this time we were really not very effi-
cient in well intervention.”

So where were the savings made? The biggest pro-
portion of the cost savings (74%) came from just 
using the right operating model, i.e., using the right 
conveyance method (coiled tubing [CT] or wireline, 
etc.) and selecting the right equipment for the job, 
Mokhtar said. Standardizing equipment, removing 
standby costs, being fit-for-purpose and only mobiliz-
ing what was needed accounted for 14% of the savings, 
while contract management—negotiating better rates, 
aligning contracts to budgets available, etc.—made up 
12% of the savings.

A large part of the success was based on using an inte-
grated model, promoting collaboration and risk sharing. 
“The integrated model was something we hadn’t done 
before,” Mokhtar said.

Going to work
The first major IIWR project was a nine-month continu-
ous well intervention project with EnQuest. The objec-
tive of the project was achieved with 94% time working
on the well, with just 4% nonproductive time and 2% 
waiting on weather. 

“Those are the types of efficiencies we want to see,” 
Mokhtar said. “Previously, it was 60% [time working on 
the well].”

In another project last year, an 11-well startup cam-
paign, two vessels were deployed from two platforms 
under an integrated project. 

“It wasn’t in the tender, but the proposal came in for 
two vessels to work concurrently and to do the work 
within 50 days using walk-to-work capability,” Mokhtar 
said. “This kind of setup has never been seen in 
Malaysia before.” 

Mokhtar highlighted that these are integrated projects 
and not just bundling services. This approach needed 
risk sharing to work. Historically, 50% of a project cost 
was marine-related, because if the slickline was down or 
the CT was stuck for two weeks, the vessel would still have 
to be paid for. Now, in an integrated project, if a tool is 
down, everything is down, Mokhtar said. 

“It’s a single-package rate [solution-based] if you 
have one or two vessels, etc.,” he continued. “You can-
not expect to get the same result from doing the same 
things. We have changed how we work and the results 
show that it is working.”

Results
Since the IIWR project started in 2016, the well inter-
vention success rate has improved to 86% [from 65%], 
operational efficiency has improved to 94% [from 60%], 
and a production gain factor of 10 has been achieved, 
Mokhtar said.

In IIWR year one, only one project was completed 
(with EnQuest), but activity has been building. In 2017 
EnQuest, Hess and Shell ran three campaigns using 
two packages. This year eight companies are running 
13 campaigns, with 13 packages being mobilized, 
Mokhtar said.

Furthermore, Shell completed the first subsea decom-
missioning work in Malaysia this year. The country also 
will see its first subsea stimulation campaign from a ves-
sel this August with Murphy Oil Co.

However, MPM is not resting on its laurels. It is keen 
to see techniques that were dropped when the oil price 
fell, such as plugging and abandonment for sidetrack/
infill well drilling and hydraulic workover units, come 
back in to use.

Mokhtar said other technologies that haven’t been 
used for some time are coming back, such as fiber-optic 
CT; perforation, cement and wash; and downhole cam-
eras. Work also is starting into full decommissioning of 
fields under IIWR.

With success, there is also risk. “One concern now, 
as activity ramps up, is health, safety and the environ-
ment,” Mokhtar said.

You can be sure it will be on MPM’s target list. 
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Joseph McManus, Baker Hughes, a GE company

F
or operators of mature fields, staying profitable in 

the current environment of lower-for-longer oil 

prices means deploying technologies that maximize pro-

duction at minimal expense. For those fields that rely on 

artificial lift solutions like electric submersible pumping 

(ESP) systems, the ability to lower lifting costs while 

improving operational efficiency is critical for extending 

production life at economical rates. 

One way to achieve this is to reduce ESP energy con-

sumption. Traditional ESP systems are prone to waste 

energy—up to 30% of the efficiency losses associated 

with ESP systems are tied to motor energy consumption. 

In some producing regions of the world, operators that 

cannot reverse this trend are penalized for using too 

much power. Conversely, in some locations operators 

that demonstrate power savings might be rewarded with 

lower energy rates. 

Achieving more with less
Baker Hughes, a GE company (BHGE), developed its 

Magnefficient permanent magnet motor (PMM) to 

address these challenges by lowering ESP system energy 

consumption. With the latest of BHGE’s technologies 

aimed at boosting operational efficiency in mature 

fields, the PMM affords higher production rates with 

less power in several ways. 

The PMM eliminates induction losses, lowering sys-

tem power consumption by up to 25% and reducing 

motor power loss by as much as 67%. With lower idle 

amps, the PMM affords better control at lower loads 

than traditional induction motors. 

The motor also delivers a higher power density, which 

allows operators to achieve the same horsepower with 

a smaller motor, or reach a higher horsepower with 

the same size motor. With more power per length, the 

PMM helps eliminate the need for tandem connections, 

thus improving reliability while allowing faster instal-

lations and reducing the incidence of nonproductive 

time (NPT). This combination of 

high energy density and a shorter 

motor allows the PMM to be placed 

deeper in slimhole and deviated 

wellbores, closer to the production 

zone to broaden the ESP’s opera-

tional flexibility and improve recov-

ery rates through greater reservoir 

pressure drawdown. 

Compared to induction motors, 

the PMM maintains a higher and 

more constant power factor and effi-

ciency over a wider load range. The 

operator benefits through signifi-

cantly reduced power losses of up to 

25%, or the option to use a smaller 

cable to save additional costs. 

New levels of reliability
While operational efficiency is 

important in mature production 

scenarios, it is not the only metric 

to consider when weighing the 

Leveraging learnings from other GE businesses, the BHGE Magnefficient PMM improves  

operational efficiency and reliability by lowering ESP system energy consumption and  

minimizing the risk of downtime. (Source: BHGE)

Giving new life to artificial lift in 
mature fields 

A compact, powerful motor extends ESP applicability in marginal wells.
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cost-effectiveness of the ESP system. Even the most effi-

cient motor will end up costing the operation if it breaks 

down every few months and requires frequent and 

expensive workovers. 

Therefore, the BHGE PMM was designed to ensure the 

highest level of reliability in addition to efficiency. The 

PMM undergoes the same rigor of design and testing and 

shares many of the same basic components as BHGE’s 

induction motors, which have earned a reputation for reli-

able operation at a range of temperatures and pressures. 

The PMM’s rigorous design process leverages tech-

nologies and processes from other GE business groups 

that have a track record of reliability, including rotor 

developments from GE Aviation and magnet research 

and design protocols from GE Healthcare. The 

process uses optimization algorithms to analyze the 

motor’s design regarding its efficiency, power factor 

and power density while ensuring 

that these design elements adhere 

to temperature limits, rotor dynam-

ics stability as well as material struc-

tural capabilities. 

The PMM combines BHGE’s expe-

rience in ESP development with its 

global infrastructure to ensure oper-

ational excellence during deploy-

ment. This includes local support 

centers around the globe, technical 

expertise and proper HSE protocols 

in key areas to help deploy and ser-

vice ESP systems, while providing 

ongoing support for operators.  

Case study
The Magnefficient motor has demonstrated positive 

results in the field and extended the applicability of ESP 

systems into situations that were not previously practi-

cal or even feasible. Eight PMMs have been installed at 

present in applications ranging from waterfloods and 

unconventional oil and gas wells in North America to 

high-temperature and mature fields in Latin America. 

Some of the units have been running continuously for 

more than 800 days, and each installation has achieved 

a motor efficiency rating of more than 90%, with no 

reported failures. 

An operator in Argentina deployed the PMM in an 

attempt to reduce lifting costs and improve efficiency in 

a mature field, which contained thousands of marginal 

production wells. More than 1,000 of these wells were 

on ESP artificial lift to maintain production, a challenge 

in winter months. During seasonally cold conditions, 

regulatory mandates required operators in Argentina to 

provide some of the gas they produced to the local grid 

for home heating. This limited the amount of gas avail-

able to generate power for the field, forcing the opera-

tor to shut in some ESP-driven wells, which significantly 

impacted the field’s economics. 

Further complications arose in that the majority of 

the wells were slimhole applications, which prevented 

traditional ESP systems with induction motors from 

easily reaching the producing zone and still delivering 

the required 200 hp. The operator resolved this by con-

necting three to five motors in tandem. However, down-

hole temperatures of more than 170 C (338 F) forced 

the operator to regularly de-rate the motors to avoid 

failures. Inefficient ESP operations resulted, with higher 

power consumption costs per well.

The proposed solution to resolve these issues and 

improve efficiency called for deploy-

ing three BHGE ESP systems fea-

turing the 3.75-in. PMM. A shorter 

motor meant that the systems could 

be assembled more than twice as fast 

as traditional ESP systems, resulting 

in reduced NPT and related costs. 

The PMM also cut the ESP system 

length in half, eliminating the reli-

ability concerns associated with tan-

dem motor connections while allow-

ing the ESP systems to be deployed 

closer to the producing zones. 

Compared to the traditional 

induction motor offering, the PMM 

increased overall system efficiency by more than 26% 

and allowed the operator to reduce power costs by an 

average of 23%.  

Extending reserves life
The Argentine operator plans to deploy five additional 

PMM units. The expected power savings will free up 

generated power that the operator can use to extend its 

reserves life at minimal expense. 

Similar benefits can be realized in any mature asset 

with marginal wells, and several operators are looking 

closely at how this low-power lift solution might trans-

late into profitable production for their fields. The effi-

ciency and reliability gains afforded by ESP systems 

using the PMM can make the difference between 

increasing the producing asset’s life and having to plug 

and abandon the well. Operators can now shelve the 

plug-and-abandonment decision for a year while captur-

ing additional reserves that boost their bottom line.

The PMM eliminates 
induction losses,  
lowering system  

power consumption  
by up to 25% and 
reducing motor  
power loss by as  

much as 67%.
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shale
SOLUTIONS

Andrew Macleod, Andrew Creegan and  

Stephen Forrester, NOV

E
ven as oil pricing continues its slow recovery, the need 

remains for improved drilling efficiency, particularly 

in unconventional shale developments in which well eco-

nomics have now made profitability a reality. Operators 

looking to drive performance improvements in North 

American shale plays have a variety of solutions to choose 

from, but one of the best methods is drilling optimization 

using downhole data. National Oilwell Varco (NOV) has 

been using an optimization service—built around col-

lecting and analyzing high-quality downhole data from 

BlackBox memory mode logging tools—to enable more 

efficient drilling in North American shale and beyond.

BlackBox tools use sensors to capture data on down-

hole events and parameters such as stick/slip, pressure, 

weight transfer, lateral vibration and torque reactions 

while drilling. The tool can be placed in a near-bit 

carrier sub, drillbit, bottomhole assembly (BHA) and/

or drillstring depending on the needs of the operator 

running the tool. The tool records data while downhole 

for post-run analysis by a drilling dynamics engineer. The 

benefit of this method is the engineer also has acquired 

surface data that—when combined with the downhole 

data obtained during the run—provide a comprehensive 

overview of what is occurring downhole. From this infor-

mation, the operator can typically determine how drilling 

practices, BHA and drillstring configurations are affect-

ing performance and reliability in its operation.

The integrated approach of bringing together surface 

and downhole data allows operators to more effectively 

choose components for their BHA and to design the 

full assembly better. Running the obtained post-run data 

through NOV’s proprietary algorithms identifies harmful 

vibration while evaluating the unique characteristics of 

formation lithology, which reveals to the driller that there 

could be a potential risk of dysfunction in any given sec-

tion. This analysis is bolstered by measuring additional 

dynamic behaviors—such as torque and drag, mechan-

ical-specific energy and helical buckling—to drive total 

understanding of the downhole drilling environment. 

Real-time remote monitoring rounds out the value of 

the service offering by providing technical expertise and 

updated rig conditions 24/7.

Permian Basin case study
NOV was approached by an indepen-

dent operator working in the Permian 

Basin that wanted to verify it was drilling 

as efficiently as possible. The operator 

decided to run BlackBox units down-

hole on three wells to determine if the 

wells were, in fact, achieving maximum 

efficiency and ROP while identifying 

any performance-reducing drilling 

dysfunctions. NOV identified full-string 

stick/slip as an area of concern in the 

offset wells, leading to the recommen-

dation of SoftSpeed II—a stick/slip 

prevention software that uses auto-

mated vibration dampening to mitigate 

torsional vibration and reduce stick/slip 

oscillations—to address the problem.

Implementing the software provided 

a major benefit to the operator, which 

drilled the next section using only two 

Well design with intelligent data  
Tailored drilling software and optimization services offer cost-effective options.

A comparison of wells with similar profiles drilled by the same rig reveals the benefits of 

using the SoftSpeed II system. Formation depths and drilling parameters also were similar. 

(Source: NOV)
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12¼-in. bits. This saved the operator two bit trips, as the 

previous offset well had been completed with four bits, 

and even the best record for other wells was three bits. 

Also, the bit pulled from the new well was still in excellent 

condition, while bits from previous wells had been dam-

aged. Despite the operator’s belief it had maximized ROP, 

implementing the recommended software and drilling 

parameter adjustments—determined after analyzing the 

BlackBox data—enabled a dramatic increase in efficiency. 

The offset well had been drilled to 1,504 m (4,935 ft) at 

an on-bottom ROP of 17 m/hr (56 ft/hr) in about 88.5 

hours. Meanwhile, the new well—using the new parame-

ters—was drilled for 1,773 m (5,817 ft) at an on-bottom 

ROP of 33.8 m/hr (111 ft/hr) in about 52.5 hours. The 

improvements saved the operator 36 on-bottom hours and 

increased ROP over the offset well by 98%.

Oklahoma case study

An independent operator in Oklahoma was experiencing 

torsional vibration in several shale wells, with energy loss 

at the bit leading to reductions in ROP and section inter-

vals taking too long to drill. The operator initially decided 

to use the SoftSpeed II software to reduce or eliminate 

vibration, deploying the system in three 12¼-in. sections 

of its well to try to increase ROP and drilling efficiency. In 

the operator’s offset wells, vibration-induced ROP reduc-

tions led to costly delays in drilling time, with the operator 

drilling 2,498 m (8,196 ft) in 158 hours. While using the 

SoftSpeed II system, the operator was able to drill a lon-

ger interval of 2,549 m (8,365 ft) in 100 hours. ROP was 

improved from about 15.5 m/hr (51 ft/hr) to 25 m/hr 

(82 ft/hr) in this application, an increase of 61%.

In a unique application, the operator decided to run 

BlackBox tools to record torsional vibration levels at the 

bit to validate that the SoftSpeed II system was responsi-

ble for decreasing vibration levels and allowing a more 

efficient transfer of energy from the top drive to the 

bit. The downhole rpm recorded by the BlackBox tools 

closely matched the estimated BHA speed calculated by 

the SoftSpeed II system, validating the system’s model. 

https://www.epmag.com/
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When stick/slip was induced, heavy 

torque fl uctuation was seen at the 

surface, with downhole data collected 

by the BlackBox tools confi rming 

downhole rpm was fl uctuating heavily. 

When the SoftSpeed II service was 

activated, the surface rpm fl uctuations 

counteracted the torsional energy 

being transmitted up the drillstring, 

preventing the refl ection of that 

energy—which would have been a 

driving force in causing stick/slip.

The result was a near-immediate 

decrease in both surface torque fl uc-

tuation and downhole rpm fl uctua-

tion. The drilling records acquired 

by the BlackBox tools allowed NOV 

to confi rm for the operator that 

the SoftSpeed II service was indeed 

mitigating torsional vibration at 

the bit and enabling the rig to drill 

ahead for longer before pulling a 

bit. BlackBox data have been used 

to identify performance limiters and 

validate solutions in several other 

projects for other NOV technologies, 

including the FluidHammer perfor-

mance drilling tool.

Conclusion
Shale projects will only continue to 

grow in importance as drilling activity 

rebounds, and the need for greater 

operational effi ciencies in shale plays 

will remain a focus. Using drilling soft-

ware and optimization services tailored 

to the unique needs of each operator 

ensures the solution cost-effectively 

addresses their specifi c challenges. 

Drillers in the future will be armed with 

more intelligent downhole data that 

enable continual improvement in BHA 

design and well planning, helping the 

industry to continue advancing. 

This graph shows the days-versus-depth curves for both on-bottom time and total time. 

The on-bottom results show the benefi t of ROP improvements, and the total time results 

demonstrate the impact of eliminating two bit trips. (Source: NOV)
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Andrew Longdon, Trelleborg Sealing Solutions

T
he petroleum industry’s continuous move to greater 

offshore depths has put an increased emphasis on 

EOR processes to extend global oil reserves. It is a high 

priority for operators of these offshore wells to achieve 

the greatest yield.

Meeting HP/HT, safety demands 
Unconventional wells—onshore or offshore—are essen-

tially any reservoir that requires special recovery opera-

tions outside the traditional operating practices. In the 

past these types of offshore wells were thought to be too 

deep for existing technology. However, development 

of these wells is more frequently undertaken and the 

associated subsea intervention needs to be even more 

sophisticated than previous attempts.  

Processing tech-

nology must be able 

to withstand high 

fluid pressures while 

subjected to high-tem-

perature conditions, 

often coined HP/HT. 

Typical subsea oper-

ating temperatures of 

up to 120 C-plus (248 

F-plus) often increase 

in unconventional 

wells to more than 200 

C-plus (392 F-plus) in 

deep reservoirs, while 

typical pressures have 

on occasion trebled 

from a previous stan-

dard of 10,000 psi to 30,000 psi.

Seals are critical elements within oil and gas systems, 

as they ensure that oilfield equipment is working to its 

optimum capacity. Sealing systems are the primary bar-

rier to preventing any system fluid loss or system fluid 

contamination from external sources. This is especially 

true for valves and downhole drilling, completion and 

intervention tools.

When working in the subsea environment, the seal 

function becomes more significant still. Subsea seals 

are the principal components that prevent hydrocar-

bon leakage from oilfield completion or production 

equipment into the world’s delicate oceans and as 

such perform a vital role in meeting environmental 

concerns while also ensuring workforce safety com-

pliance. This is in addition to enhancing the perfor-

mance of the tools themselves. 

Controlling rapid gas decompression 
Not all standard sealing solutions and materials can 

withstand the extreme operating temperatures and pres-

sures of drilling in greater water depths to reach deeper 

into the reserves. Specialized solutions in both material 

and seal profile technology are required for the industry 

to start exploring unconventional wells.

New material and product solutions have come onto 

the market that focus 

on specific oil and gas 

issues such as rapid 

gas decompression 

(RGD). This phenom-

enon occurs when an 

elastomer has been 

subjected to high pres-

sures for a sustained 

period, driving gas 

deep into the struc-

ture of the polymer. If 

the system pressure is 

then released relatively 

quickly, this trapped 

gas can expand signifi-

cantly before it has a 

chance to escape from 

the material matrix, potentially damaging elastomer 

seals by ripping them apart from the inside.

Special compounds from hydrogenated nitrile buta-

diene rubber (HNBR) to fluoroelastomer (FKM) to 

tetrafluoroethylene/propylene copolymer and perfluo-

roelastomer are available for RGD resistance. 

These newly produced elastomer materials feature low 

compression set characteristics. This material property 

Specialized seals for subsea systems   
As the subsea industry continues to evolve to help meet the demands of oilfield operators, 

there is a great need for innovative sealing technology. 

Sealing systems (in blue) are the primary barrier to preventing system 

fluid loss or contamination. (Source: Trelleborg Sealing Solutions)
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is particularly relevant to 

EOR applications, where 

seals may be required to 

function for much longer 

durations than in tradi-

tional interventions, while 

at the same time manag-

ing HP/HT conditions. 

The ability of the elasto-

mer to resist compression 

set and hence maintain a 

large degree of the latent 

internal sealing forces is 

critical in ensuring that 

the seal continues to 

function correctly across 

the range of energizing 

pressures for extended 

tool operating lifetimes. 

Specifi cally engineered 

for the offshore and subsea industry, the materials match 

up to the most demanding of upstream requirements 

and are ideally suited for challenging EOR systems.

Going beyond the requirements 
While recognizing the traditional standards used in the 

industry, such as American Petroleum Institute 6A, Inter-

national Organization for Standardization 23936 and 

NORSOK M710, and having a portfolio of materials that 

satisfy these, specifi c applications sometimes require mate-

rials that go beyond the standards. These are particularly 

prevalent when dealing with unconventional subsea wells 

and often require tailored materials. Applications may 

have, for example, exceptionally high methane content in 

the well or a focus on compression set properties at high 

temperatures for long endurance capability. 

Some specialist HNBR materials, for example, exhibit 

exceptional low-temperature sealing performance mak-

ing them suitable for use within HP/HT conditions. 

These materials can be ideal where equipment is stored 

topside in cold climates and then sent downhole, where 

pressures rise quickly, but the equipment temperature 

increase lags behind. The infl uence of pressure on the 

glass transition/cold temperature fl exibility of an elasto-

mer can have serious consequences on the performance 

of seals in such applications. 

Furthermore, HNBR materials exhibit superior low com-

pression set performance and high temperature sealing 

capability, making them eminently suitable for operating 

for extended lifetimes in aggressive well environments. 

Additionally, high mechanical strength HNBR grades 

provide outstanding wear and abrasion capabilities, giving 

excellent results for use in dynamic applications while 

under higher pressure and temperature conditions.

Specialist FKM materials that exhibit superior meth-

anol resistance and optimal chemical resistance for 

EOR applications also have been developed. Industry 

standards, such as NORSOK M710, require testing to 

certain levels of methanol concentration and tempera-

ture for example. However, in high-methanol applica-

tions, the actual well conditions present very differently 

from the industry standard. For such wells, it means the 

materials, even though they meet standards, would not 

necessarily achieve performance criteria.

Meeting the most extreme conditions 
Although oil and gas applications face increasingly criti-

cal challenges, the upside is that equipment manufactur-

ers serving them are thinking out of the box—from the 

use of seismic imaging systems to see below the seabed to 

the development of subsea robots working underwater to 

3,048 m (10,000 ft) depths. Sealing material developers 

are following suit by pushing the envelope with advanced 

sealing materials and profi les to handle the most extreme 

of temperatures, the highest of pressures and prolonged 

exposure to the most aggressive of fl uids. 

Have a story idea for Offshore Solutions?  This feature 
highlights technologies and techniques that are helping 
offshore players overcome their operating challenges. 
Submit your story ideas to Group Managing Editor Jo Ann 
Davy at jdavy@hartenergy.com.

Seals are critical elements within oil and gas systems, as they ensure that oilfi eld equipment is working to 

its optimum capacity. (Source: Trelleborg Sealing Solutions)
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Matthew Tate and Stephen Forrester, NOV, and  

Garret Sobczak, Walter Oil & Gas

O
ffshore drilling demands products and technol-

ogies that can be used cost-efficiently in harsh 

environments, particularly as development remains 

elusive due to high breakeven prices and increased risk. 

National Oilwell Varco (NOV) has developed several 

technologies in its XL Systems business unit to address 

this demand. The XLC-S connector, for example, was 

designed for greater structural strength and fatigue 

performance in applications such as jackup exploratory 

well or subsea well conductors, while the Viper con-

ductor has been used in some of the most challenging 

regions and wells on the planet.

Increased structural strength
The XLC-S is a second-generation integral connector 

with the pin and box threads machined directly into 

the pipe wall. This design produces an ideal connector 

geometry: a true flush inside diameter (ID) and flush 

outside diameter (OD).

The thread form for XLC-S connectors has enhanced 

strength and fatigue performance, making the con-

nectors suitable for conductors and other structural 

applications where connector strength and fatigue per-

formance are primary design drivers. 

Corrosion and corrosion fatigue in the threads are 

prevented by the connectors’ external metal-to-metal 

seawater exclusion seal. XLC-S connectors are made 

up in approximately three turns, the majority of which 

are low-torque spin-up until thread surfaces engage. 

Makeup torques are comparatively low, ranging from 

30,000 ft-lb to 60,000 ft-lb depending on size, and the 

connectors are suitable for makeup with either power 

tongs or manual tongs. 

Comprehensive physical testing of XLC-S connectors, 

including full-scale fatigue testing and pile-driving test-

ing as well as field performance results have validated 

the connectors’ performance in harsh environments. 

XLC-S connectors are manufactured in diameters of 20 

in. and larger and take up no more annular space than 

the pipe. This design eliminates large diameter forgings 

and welding costs.

GoM case study
NOV partnered with Walter Oil & Gas, an indepen-

dent E&P company, to develop a custom version of the 

XLC-S connector for use on the Coelacanth platform. 

The Coelacanth platform is the Gulf of Mexico’s (GoM) 

third tallest fixed platform, with a 380-m (1,246-ft) 

jacket—almost the height of the Empire State Build-

ing—supporting the topsides. 

Making the connection   
An enhanced connector improves structural integrity and fatigue performance on a GoM 

fixed-platform installation.

Standing at 380 m, Walter Oil & Gas’ Coelacanth platform is the 

GoM’s third tallest fixed platform. (Source: NOV)
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Walter Oil & Gas placed the platform in Block 834 
of the Ewing Bank (EW) area, located roughly south 
of New Orleans at the edge of the continental shelf. 
EW Block 834 was viewed as a particularly challenging 
prospect given water depths ranging from 152 m to 
610 m (500 ft to 2,000 ft)—well beyond the range of 
existing jackup rigs—and the area’s lithology comprised 
unconsolidated deepwater shales with rock that never 
fully compacted. The fi xed platform option was chosen 
as the most economical choice and to eliminate various 
potential production issues in the area.

Walter Oil & Gas installed eight offshore conduc-
tor strings with the H&P 203 Rig in 361 m (1,186 ft) 
of water in EW Block 834. The application required 
the large diameter conductor pipe to meet four 
criteria. First, the conductor pipe had to be fully 
drivable. Also, as the connectors were to be installed 
through slightly offset platform guides, the OD of 
the connectors needed to be flush to minimize inter-
ference with the rig during deployment. The ID of 
the connectors also had to be flush due to buckling 
stabilizers welded to the OD of the smaller 22-in. 
casing string. Finally, the connectors needed full 
pipe body strength and excellent fatigue perfor-
mance along the length of the conductor, especially 
close to the mud line.

To address these requirements, NOV developed the 
XLC-S-HS connector for use on each 30-in. conductor 
string. The design was based on the original XLC-S 
connector, using a proprietary wedge thread form on 
high-strength forging material that is welded directly 
to the pipe body. This created a connector solution 
that was stronger than the pipe in tension, compres-
sion and bending. 

To maximize the performance of the XLC-S-HS and 
minimize the risk of using the connector, NOV also 
supplied Walter Oil & Gas with line pipe manufactured 
to technical requirements more stringent than those 
mandated by American Petroleum Institute specifi ca-
tion 5L PSL2 standards.

The only alternative to using the XLC-S-HS connec-
tor was to weld the conductor pipe ends together as 
the string was run into the water. Although technically 
feasible, this was an extremely time-consuming option, 
as nondestructive examination (NDE) meant that each 
joint of pipe could take up to 4 hours to weld. In com-
parison, using the XLC-S-HS connector took an average 
of only 5.72 minutes per connection to make up. On 
pipe sizes of 30 in. by 1.5 in. and 30 in. by 1 in., with 40 
joints per string, the connections were made up in the 
following times to achieve the average:

• Slot A-2: 9.10 minutes per connection;
• Slot A-3: 7.68 minutes per connection;
• Slot A-4: 5.67 minutes per connection;
• Slot A-7: 4.84 minutes per connection;
• Slot A-6: 4.32 minutes per connection;
• Slot A-8: 5.92 minutes per connection;
• Slot A-9: 4.49 minutes per connection; and
• Slot A-5: 3.70 minutes per connection.
NOV’s supply of a pipe and connector packaged 

solution met the specifi c technical needs of Walter Oil 
& Gas in this application. All eight conductors were 
installed safely and effi ciently, providing the customer 
with signifi cant cost savings on the project. 

With an approximate spread rate of $180,000/day, 
average connection times with the XLC-S-HS being 5.72 
minutes per connection, and average times to weld pipe 
(with NDE) being 225 minutes per connection, Walter 
Oil & Gas saved more than $27,000 per connection and 
more than $1 million per string.

International applications

An operator drilled a record-setting exploratory well in 
Uruguay that at 3,400 m (11,155 ft) is now the deepest 
well ever drilled by water depth. The operator used 
36-in. and 22-in. Viper conductors for this application, 
installing the conductor from a drillship with no delays 
or nonproductive time related to the installation. A total 
of 84 m (276 ft) of 36 in.-by-2 in./1.5-in. Viper conduc-
tor was jetted and made up with belt tongs, and 613 m 
(2,011 ft) of 22-in.-by-1.5 in./1-in. Viper conductor was 
run in hole and made up with power tongs. 

Another operator drilling offshore West Africa used 
the XLW connection—a hybrid connector with an inte-
gral pin thread and weld-on box—to deploy 36-in. and 
20-in. conductor in 2,895 m (9,499 ft) of water. This 
established a new record well drilled by water depth for 
the African region.

In what may very well be a lower-for-longer offshore 
pricing environment, using products and technologies 
that decrease costs and increase effi ciencies is critical. 
NOV continues to partner with companies like Walter 
Oil & Gas and other operators to introduce offshore 
innovations and solutions that continuously drive 
improvements in reliability, safety and technical perfor-
mance in deepwater and ultradeepwater wells. 

Have a story idea for Offshore Solutions?  This feature 
highlights technologies and techniques that are helping 
offshore players overcome their operating challenges. 
Submit your story ideas to Group Managing Editor Jo Ann 
Davy at jdavy@hartenergy.com.
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Matthew Dresel, Schlumberger

E
ffective removal of downhole debris buildup is 

a long-standing well intervention challenge. For 

decades, wire brush assemblies have been deployed to 

clean casings, tubings and completion components and 

remove perforating deposits. Brushing is usually applied 

using translational motion on pipe or slickline up-and-

down movement to remove scale, paraffin, cement 

stringers and other accumulations. With the develop-

ment of wireline-powered technologies, more efficient 

and effective rotary motion for downhole brushing 

assemblies has become a reality. 

The new capability of rotary motion brushing on 

wireline has improved the removal of downhole accu-

mulations. Determining cleaning progress in real time 

and incorporating immediate-response capabilities by 

integrating instrumentation and full surface control 

into well intervention projects have further improved 

downhole efficiency and intervention success rates.

Leveraging instrumentation
The first step in well intervention is assessing challenges 

and variables. Intervention technologies differ in their 

response to situations and their capability to accom-

modate multiple downhole variables or contingencies. 

Many technologies cannot recognize and counter unex-

pected downhole variations in real time. 

This is where Schlumberger’s ReSOLVE instrumented 

wireline intervention service comes into play. The system 

directs control of intervention operations with surface 

command of the application of radial and linear forces 

and rotating torque supplied by the service’s tools.

The service’s modular family of five intervention tools 

delivers not only dynamic tool control but also real-time 

monitoring and verified downhole actuation to set a 

new quantified standard for well intervention oper-

ations. Sensors incorporated in the tools enable the 

engineer to monitor tool activity and the progress of 

downhole operations while responsively controlling the 

tool for optimal performance. Integrating instrumenta-

tion for monitoring and control eliminates the reliance 

on estimates and assumptions typical with conventional 

“blind” intervention methods.

The five modular tools are readily assembled on the 

basic service configuration of the telemetry and control 

modules. Those tools are

• The selective universal shifting tool (UST) for multi-

ple measures shifts any direction in a single run for 

a single component or for multiple components in 

multizone completions;

• The high-force linear actuator tool for controlled, 

high-force axial shifting for use with the service’s 

UST or other shifting, pulling or interface tools;

• The nonexplosive setting tool as an effective, low-

risk alternative to conventional setting of plugs and 

packers with explosives;

• The milling tool for maximized milling efficiency 

and stalling prevention from seamless integration of 

the milling tool and a tractor; and

• The active debris removal tool that provides real-

time measurements to detect clogged bailers to 

adjust pumping rate, initiate jetting or work the tool-

string to optimize debris collection efficiency.

As these wireline intervention tools are used, the 

data acquired in real time downhole are leveraged to 

build models, establish operational parameters and 

determine relationships between variables. Through 

these deliverables, operational efficiencies are vastly 

improved by enabling advanced pre-operational plan-

ning and monitoring of the progress and effectiveness 

of debris removal while in the well.

The combination of full surface control of the down-

hole tool and instrumentation in a single service allows 

recognizing, reacting and responding in real time 

to varying well conditions. Responsive automation is 

implemented using continuous feedback loops of the 

real-time measurements and surface control. 

An example is the interaction between the TuffTRAC 

cased-hole services tractor or UltraTRAC all-terrain 

wireline tractor with the ReSOLVE service’s milling 

tool during honing, brushing or milling to inform the 

MillOptimizer automatic milling system. This fully auton-

Setting new standards for  
well interventions    
Models and downhole sensors help measure the debris removal effectiveness of the 

instrumented wireline intervention service.
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omous system automatically coordinates tool and tractor 

operation to maximize rotary efficiency and prevent stall-

ing. This improves intervention success rates over what 

could be achieved previously with a bit or rotating acces-

sory stick and stall management dependent on the time 

it takes for the engineer to react and respond.

Clean factor
The debris removal effectiveness of the ReSOLVE service 

fitted with a hone or wire bristle brush can be measured 

using optical reflectivity and expressed as a “clean factor.” 

Optical reflectivity is a non-oilfield industry standard mea-

surement with governance by numerous standards.

Hones have polishing stones affixed to flexible strands. 

Their polishing action creates a finer surface finish, mea-

sured as a higher optical reflectivity and clean factor value 

in comparison with wire brushes. This superior perfor-

mance is why the honing method used to restore sealing 

surfaces such as well sealbores is proving viable for debris 

management of downhole flow tubes.

Wire bristle brushes are either a specified diameter or 

mounted on an articulated arm to extend to a range of 

inner diameters within the well. Brushing removes rust, 

scale, paraffin and cement stringers from tubulars or com-

pletion components. Brushing is a good option for scale 

preventive maintenance programs for downhole valves.

100

90

80

70

60

50

40

30

20

10

0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

C
le

a
n

 f
a

c
to

r

Brushes

Hones

Cemented tubing after brushingSample number Cemented tubing after honing

FIGURE 1. After deployment, Hones with polishing stones achieve 

clean factor values that are three to four times that of wire bristle 

brushes (left), as is seen in comparing the images of cemented 

tubings after cleaning (right). (Source: Schlumberger)

BEFORE AND AFTER CLEAN FACTOR FOR BRUSHES AND HONES
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The effectiveness of the service’s honing and brush-

ing of cemented tubulars is demonstrated by their high 

clean factor. The measured optical refl ectivity is much 

greater than that measured for cement, and values 

after cleaning with hones are three to four times that of 

brushes (Figure 1).    

Practical application
The ReSOLVE service’s instrumentation captures real-

time measurements for modeling to optimize interven-

tion operations and maximize effi ciency. Using a model, 

parameters such as operational torque, rotational speed 

and system current can be established pre-operationally, 

measurement values determined and equipment specifi ed.

While the tool is operating downhole, real-time logs 

are generated to determine the progress of debris 

restriction removal and provide quality checks (Figure 

2). Through quality checks, the engineer can antic-

ipate and recognize changing or unforeseen condi-

tions and respond using surface control. Without this 

insight, additional runs are typically required or, even 

worse, the intervention objective is left unmet.

The service is frequently deployed offshore the Gulf 

of Mexico to restore functionality of scaled subsurface 

safety valves (SSSVs). Full function testing of SSSVs 

after cleaning with an articulated wire brush confi rms 

seal integrity restoration. 

One SSSV restoration operation integrated the 

TuffTRAC tractor with ReSOLVE service’s articulated 

brush to remove a 0.5-in. scale accumulation. This com-

bination employed the MillOptimizer system for auton-

omous brushing. Baseline measurements were recorded 

for evaluating expected departures during cleaning. 

Four passes conveyed over the scaled interval restored 

the SSSVs to full functionality. This highly successful 

intervention—compared with previous ineffective 

approaches applying acid—took fewer than 12 hours of 

operational time and was performed rigless. 

EditorÕs note: This article was based on the SPE-189922-MS 

paper, “A Comparison of Instrumented and Surface-controlla-

ble Rotary Honing and Brushing for Well Intervention.”  

FIGURE 2. The real-time log from the ReSOLVE service (left) shows the progress of removal of a 3.5-in. cemented restriction cleaned 

with an articulated brush to a fi nal 3.96-in. inner diameter tubular. In the example on the right, the log was interpreted using the 

data provided by the service’s instrumentation to guide control from the surface to improve cleaning effectiveness by countering 

challenges as they may occur downhole. (Source: Schlumberger)

Have a story idea for Operator Solutions?  This feature 
highlights technologies and techniques that are helping 
upstream operators overcome their challenges. Submit 
your story ideas to Group Managing Editor Jo Ann Davy at 
jdavy@hartenergy.com.
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Q. Wu, P. Chamarthy, A. Lindsey and  

J.G. Thompson, Halliburton

C
ement plugs are widely used to achieve zonal 
isolation in well intervention or plug-and-aban-

donment applications. Plug cementing operations can 
be performed during operations to restore or increase 
production, such as by altering the gas-oil ratio or by 
controlling water production. Cement plugs isolate 
a certain well zone (e.g., depleted zone), providing 
options to perforate a new well zone or temporarily or 
permanently abandon a well or a specific well zone. 
One of the most commonly used techniques to place 
cement plugs is to use a dump bailer run by wireline. 

In some well intervention applications, the cement-
ing process can consume more than 40% of the total 
operation time. In the oil and gas market, there is an 
increasing demand to improve well intervention opera-
tions through lower costs, shorter operation times or by 
eliminating nonproductive time (NPT). Also, cement 
plug failures result in more than 1,000 hours of lost 
time and $20 million in NPT. The typical cement plug 
failures include

• Loss of cement plug due to insufficient bond 
strength between casing and cement; 

• Insufficient hydraulic and pressure seal due to weak 
or even hardened cement; and 

• The cement plug not set at the designed depth. 
There are multiple causes for these failures, such as 

cement slurry contamination, inadequate mixing and 
displacement methods, and incorrect downhole tem-
perature used for slurry design. 

Understanding the key challenges associated with wire-
line-run cement plugs is essential for improvement on a sys-
tem level. Several factors control the quality of the cement 
plugs and the total amount of time necessary for cement-
ing. A few of the critical parameters are listed below.

Wait on cement time
Wait on cement (WOC) time is the amount of time nec-
essary to suspend operations to allow the cement slurry 
to solidify, harden and develop compressive strength. 
Any interruption to the cement slurry during WOC time 

can lead to cracks, voids and pathways for gas and/or 
fluid, which can compromise zonal isolation. Existing 
cement mixes usually have a recommended WOC time 
of 24 hours to achieve sufficient strength for the cement 
plug. The WOC time can be shortened by reducing the 
retarder quantity added to the slurry.

Dump time
Reducing WOC time also can shorten the dump time, 
which is usually estimated by the gelling or thicken-
ing time after mixing. After the dump time, the slurry 
becomes difficult to dump from the bailer, where it 
could become hardened. For example, typical wireline 
has a run-in-hole speed of 30.5 m/min (100 ft/min). A 
cement mix with a 90-minute dump time can only be set 
up to 2,743 m (9,000 ft) in the well. 

Dump bailer operation time
The amount of time to run the dump bailer for cement 
plugs is mainly determined by the number of runs and 
the volume of the dump bailer. The number of runs 
depends on the length of the cement plug required as 
well as the volume of the bailer. The typical capacity of a 
3-m (10-ft) bailer varies from 0.64 gal (13⁄8-in. bailer) to 
9.24 gal (5-in. bailer), depending on the diameter. Mul-
tiple bailers can be stacked into a longer bailer string. 
Because of the diameter of the pipe and the maximum 
height provided by the crane, the total length of the 
bailer string is limited. In reality, increasing the volume 
of dump bailer per run may not be a practical option. 

Bond strength
The minimum required cement plug length depends 
on the shear bond strength between the casing and the 
hardened cement to achieve a long-term hydraulic and 
pressure seal. The actual bond strength is significantly 
affected by the multiple dumping processes, temperature 
fluctuations and chemical shrinkage of cement during 
hydration. The presence of materials like crude oil or 
heavy brine in or near the setting depth can negatively 
affect the quality of cementing operations and substan-
tially reduce the integrity of cement plugs. Early studies 
show that shear bond strength under ideal conditions 

Improving service quality of wireline- 
run cement plug operations    
An enhanced slurry performance can lead to optimized services. 
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can be estimated to be about 10% of the 

compressive strength. The improvement 

in compressive strength provides a mar-

gin to either reduce the WOC time or 

decrease the cement column length and 

therefore the number of bailer runs, 

depending on operator preference. 

Cement mix 
temperature sensitivity
The properties of cement mixes are sensi-

tive to wellbore temperature and pressure 

conditions. Lower than expected down-

hole temperature can delay the cement 

hydration reaction and compressive 

strength development, leading to longer 

setting time and lower strength at the 

same amount of WOC time. When the 

temperature is higher than the cement 

mix was designed for, the setting time 

can be accelerated, but compressive 

strength might be negatively impacted. In 

the high-temperature environment, the 

strength retrogression caused by insuffi -

cient silica sources (e.g., sand and quartz) 

might occur, leading to the breakdown of 

the set cement matrix.

Figure 1 shows the compressive 

strength development for two different 

cement mixes, C1 and C2. Both cement mixes were for-

mulated for 121 C (250 F) bottomhole temperature but 

tested at 115.5 C (240 F), 121 C and 126.6 C (260 F). 

From the measurement data, it can be observed that key 

performance parameters, such as WOC time and dump 

time, are signifi cantly different, even for a temperature 

difference of 12 C (10 F). 

It also can be seen that by tailoring the recipes 

of cement mixes, higher compressive strength can 

be achieved with a minimal impact on setting time. 

Cement mix C1 is a commercially available cement 

mix, whereas cement mix C2 was developed in-house. 

Cement mix C2 exhibits almost twice the compressive 

strength than cement mix C1 over the same time. This 

can help reduce the WOC time by a factor of two with-

out sacrifi cing compressive strength.

Service optimization
In many cases, the plug length and WOC time are regu-

lated by the local government or company policies. How-

ever, this does provide the operator with added fl exibility to 

tailor the service according to its specifi c needs (Figure 2).

For example, if WOC time remains the same at 24 hours, 

to achieve a compressive strength of 3,000 psi, the length 

of the cement column can be reduced by half, which 

means fewer bailer runs. If the length of the cement col-

umn is unchanged, the WOC time can be reduced from 

20 hours to 9.5 hours to achieve a compressive strength of 

3,000 psi. Both the WOC time and cement column length 

can be optimized to help improve plug cementing. As a 

result, the operator can realize a 15% to 25% savings in the 

overall time needed to operate.

Accurate knowledge of the well temperature profi le 

enables precise selection of the best additives, which is 

necessary to achieve a cement plug as designed and 

optimize the service. 

References available. 

Have a story idea for Operator Solutions?  This feature 
highlights technologies and techniques that are helping 
upstream operators overcome their challenges. Submit 
your story ideas to Group Managing Editor Jo Ann Davy at 
jdavy@hartenergy.com.

FIGURE 2. The graph shows the optimization of service by the improving performance of 

cement slurry. (Source: Halliburton)

FIGURE 1. The chart depicts compressive strength development of two cement mixes as a 

function of time. (Source: Halliburton)
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GEOMECHANICS

Alexander Edwards, Kester Waters and  

Joanna Hansford, Ikon Science Ltd. 

E
mphasis on safety, risk reduction, environmental 

concerns and cost reduction has led to a growing 

focus on geomechanics in recent years. As such, atten-

tion has shifted to large operational safety risks, most 

of which are traced back to unmonitored reservoir 

volumes or stress changes. The consequences of these 

risks can be serious, costly and lead to numerous prob-

lems such as collapsed overburden, uplift, bedding 

plane slip, fault reactivation and induced seismicity. 

Disregarding a fully integrated subsurface geomechan-

ical study may lead to breach or casing shear, render-

ing existing production and future wells useless. The 

following are some of the most serious documented 

examples of the impact of geomechanics throughout 

the asset life cycle.

In 2017 the Groningen Field was shut in following sig-

nificant production-induced seismicity, giving rise to earth-

quakes of up to 3.4 magnitude. Not only did this national 

crisis impact the delivery of gas to 90% of Dutch homes 

but resulting dangerous flow paths led to serious well-con-

trol incidents and danger to life. In another example, the 

Elgin-Frankin fields suffered a major gas leak in 2012. This 

was partly caused by significant production/depletion in 

the deeper target reservoirs leading to geomechanical 

effects in the overburden (Hod Formation). The field 

restarted production one year later at approximately 50% 

of the original production rate.

More recently, carbon capture and storage also 

has caused geomechanical issues. The In Salah CO2

storage project in Algeria, for example, observed 

overburden uplifts of up to 2.5 cu. m (88 cf) in 2013 

because the CO2 injection pressure was significantly 

higher than the formation pressure. Additionally, 

Establishing true  
geomechanical integration

Leverage software to reduce risk, improve safety and add value.

A comparison of a cross-plot (left) of P-wave velocity versus inclination angle through the overburden formation for a group of deviated 

wells across a field appraisal area are shown. The well panel (right) shows results of the anisotropic correction of well logs and the impact 

upon the well tie. Tracks 1-3 show GR/caliper, VClay and porosity, respectively. Tracks 4-8 show elastic logs VP, VS, Rhob/CNL, AI and VP/VS

for the measured (black) and corrected (red) cases. Track 9 shows the wellbore inclination. Tracks 10 and 14 show the seismic to well tie 

before (left) and after (right) correction for anisotropy. Tracks 11 and 13 show prestack synthetics before (left) and after (right) anisotropic 

correction compared to prestack seismic data at the well location (Track 12). Without incorporating anisotropy into the workflow, it is not 

possible to calibrate the seismic to the well. (Source: Ikon Science Ltd.) 
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fracturing, human-induced seismicity, natural geohaz-

ards and associated environmental issues have caused 

significant controversy. Some countries are completely 

opposed to these drilling practices; most notably, frac-

turing was banned in France in 2017. With the global 

increase in onshore shale gas explo-

ration, care must be taken to ensure 

that such geomechanical impacts are 

closely monitored.

Performing a geomechanical study, 

however, can be relatively complex. 

Pre-existing datasets from a number of 

different disciplines (petrophysics, geo-

physics, geology, geophysics, drilling, 

production and reservoir engineering) 

are required. Regardless of the model 

complexity, which can be 1-D, 2-D, 

3-D or even 4-D, much of the data are 

fundamental to many of the studies 

already being performed as part of 

standard industry workflows. A 1-D 

geomechanical model would require 

well logs (VP, VS, Rho, GR, resistivity) as 

input data, whereas a 3-D model would 

be constructed from seismic inversion 

cubes (AI, VP / VS, SI, VP, VS, Rho) cal-

ibrated to lithologies, porosities, core 

data and drilling histories.

Despite the industrywide acknowl-

edgement of the importance of under-

standing and integrating geomechanics 

into subsurface workflows, a problem 

remains. The study of geomechanics 

is largely used in a reactive rather than 

predictive sense to drilling or field devel-

opment problems. 

Even within geomechanics, there 

are subdivisions such as wellbore geo-

mechanics or reservoir geomechanics. 

Often these specialists work within 

isolated teams that do not necessar-

ily communicate enough with each 

other. Wellbore geomechanicists work 

on optimizing well designs, well trajec-

tories and wellbore stability both pre-

drill and while drilling. Furthermore, 

they provide useful input into the 

designing of well completion pro-

grams for incorporation into associ-

ated drilling operations and engineer-

ing departments. 

By contrast, reservoir geomechanicists focus on the 

understanding of large-scale geological deformations 

over production timescales, changes in fluid pressures 

and injection leading to permeability changes and 

impacting reservoir performance. Meanwhile, modeling 

GEOMECHANICS
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safe operating conditions for pressure/temperature 

(and other parameters) to avoid subsidence, fault reac-

tivation and well integrity issues are treated by reservoir 

and drilling teams independently even though they play 

a critical role in quantifying risk, drilling safety/effi-

ciency and maximizing economic recovery. 

Collaboration and integration
As discussed, geomechanics should be part of every 

subsurface discussion from early opportunities in data 

gathering (e.g., acquisition of logs, quality control 

and analysis of laboratory core samples) through field 

development and production monitoring, where asso-

ciated stress changes lead to complex and potentially 

costly consequences. These might include casing defor-

mation and long-term wellbore 

integrity, “narrow” mudweight 

windows, production, overburden 

deformation, seal integrity issues 

and fault reactivation). 

As such, a fully integrated geo-

mechanics software package that 

can link all workflows and best 

practices throughout the stages of 

the field life cycle provides a prac-

tical solution to these issues. Such 

a software package should allow 

the managing and interpreting of 

data from different disciplines to 

effectively and efficiently propagate 

and communicate risk within full 

1-D to 4-D workflows for geology, 

geophysics and drilling. Ikon Science provides this with 

RokDoc, an integrated geomechanical risk modeling 

solution of cross-disciplinary workflows, leveraging the 

interaction between geopressure, quantitative interpre-

tation rock properties and drilling as well as allowing 

intelligent extrapolation of geomechanical properties 

and more robust subsurface models. The single-plat-

form workflow allows all data to be captured and mul-

tiple models to be tested quickly to effectively evaluate 

any uncertainty, facilitating clear and consistent com-

munication of risk. 

Case study on integration
A short case study associated with anisotropy highlights the 

importance of an integrated, multidisciplinary workflow. 

Most rocks are anisotropic to some degree. Many 

geological processes result in the preferred hori-

zontal orientation of minerals, mineral assemblages, 

lithologies and sequences, which in addition to the 

intrinsic anisotropy of many minerals means that 

vertical transverse isotropy (VTI) is very common. 

It also has been determined that the magnitude of 

such anisotropy can be large over a wide range of 

measurement scales. Mitigation for VTI (and other 

forms of anisotropy) is now common during seismic 

processing and correction of elastic measurements in 

deviated wells. All of this has had a positive impact 

on seismic reservoir characterization, pore pressure 

prediction, and geomechanical analysis and model-

ing. A key component to the success of subsurface 

projects relies on the awareness of the team and the 

specialists within it to know where and how the data 

are used, and their derivatives can form useful inputs 

and calibration for other important workflows. For 

example, bedding planes, fracture 

planes and borehole breakouts 

interpreted from image logs can 

be utilized in workflows to cor-

rect or model sonic logs during 

anisotropic analysis and modeling 

workflows, improving seismic-well 

calibration and characterization of 

oil and gas fields. Vertical seismic 

profile data provide independent 

meso-scale data that can be useful 

in upscaling well-based measure-

ments to seismic measurements. 

All of the anisotropic parameters 

derived through these analyses 

can be combined and fed into 

geomechanical models to improve 

their accuracy and robustness, ultimately leading to 

improved well design and productivity.

Conclusion
Geomechanical issues affect all stages of a field’s devel-

opment from the initial exploration stage through the 

appraisal and development of the field and finally to 

full field abandonment. To improve geomechanical 

models, considerations of the subsurface through inte-

grated cross-disciplinary techniques must be utilized. 

Two parts can enable improvements: first, having a 

software platform that allows integrated functionality 

and the ability to capture all data types, and secondly, 

the awareness of teams and specialists to know where 

and how their data can be used and how their deriva-

tives can form useful inputs and calibrations to other 

important workflows.  

References available.  

GEOMECHANICS

With the global  

increase in onshore 

shale gas exploration, 

care must be taken  

to ensure that such  

geomechanical 

impacts are  

closely monitored.
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GEOMECHANICS

M. Reza Saberi and Fred Jenson, CGG

K
nowledge of the effective stress field plays a vital 

role in many subsurface engineering applications 

for unconventional reservoirs, ranging from drilling to 

hydraulic fracturing. A key step in estimating accurate 

effective stress for such applications is the calculation of 

Biot’s coefficient, a parameter that often is overlooked. 

Recent developments in rock physics can be of benefit 

for finding better ways to make this calculation and to 

improve subsurface models to achieve better engineer-

ing outcomes.

The actual behavior of wave 

propagation can be modeled 

more accurately if the subsur-

face is assumed to be a solid 

(or matrix) interpenetrated 

with a continuous network of 

pores (or voids) filled with 

viscous fluid and/or gas. This 

theory, known as poroelastic 

theory, has very broad appli-

cations in geomechanics and 

geophysics. It expresses that 

stress exposure of the porous 

rock will result in matrix deformation and volumetric 

changes in the pore spaces. In its exact form, pore 

pressure is multiplied with the Biot-Willis coefficient, 

which is defined as the ratio of pore volume changes 

to bulk volume changes at constant pore pressure (dry 

or drained conditions). It ranges between 0 (solid 

rock without pores) and 1 (extremely compliant 

porous solid) and can be measured either as a static or 

dynamic value. The traditional method of measuring 

Biot’s coefficient is referred to as “static Biot,” which 

uses a drained triaxial compression measurement 

under a constant volumetric strain condition in a lab-

oratory. This approach is expensive, time-consuming 

and very dependent on core availability and intervals 

with good core retrieval. A more practical and afford-

able method uses sonic log data to calculate dynamic 

Biot’s coefficient through the equation α= 1-Kdry/K0

(1) where Kdry and K0 are dry rock and effective min-

eral modulus, respectively. 

The method that uses sonic well logs is very conve-

nient but heavily dependent on the quality of sonic 

measurements and Kdry calculation. Rock physics 

modeling is a highly effective tool in this regard for 

improving the calculation of dynamic Biot’s coeffi-

cient from sonic logs by removing possible errors in 

sonic data and providing a better estimation for Kdry

and Kdry/K0. An appropriate rock physics template 

that is defined on a crossplot between Kdry/K0 and 

porosity is normally recommended for the calculation 

of Biot’s coefficient. 

Joint petrophysics and 

rock physics study 

A study with high-quality 

acoustic and density logs from 

multiple wells was conducted 

to demonstrate the value of 

linking petrophysics and rock 

physics to determine dynamic 

Biot’s coefficient. One import-

ant input needed for this kind 

of study was a detailed inter-

pretation of the rock. This was modeled using a generic 

stochastic method in GeoSoftware’s PowerLog petro-

physical interpretation software. Seismic petrophysics 

also was performed in RPM, its rock physics add-on 

module, with direct links to other PowerLog modules. 

The high-quality well log data for this study came 

from three wells in the Barnett Field underlying the 

suburbs of Dallas. The reservoir interval is the Barnett 

Formation, the first unconventional reservoir to be 

discovered in the U.S. and one of the country’s most 

famous producing formations. The available well log 

data put through a seismic petrophysics workflow deter-

mine reservoir properties. The proposed workflow starts 

by examining the well log data, calculating the elastic 

properties of the rocks and checking the quality of the 

saturated bulk and shear modulus. The volume of clay 

Determining dynamic Biot’s  
coefficient for unconventionals

A Barnett Shale case study demonstrated the value of estimating dynamic Biot’s  

coefficient from well logs using rock physics.  

A key step in estimating  
accurate effective stress is  

the calculation of  
Biot’s coefficient, a parameter 

that often is overlooked.
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is then determined and a lithological model 

of the reservoir is generated accordingly. This 

lithological model is used to build a rock physics 

model, and then Poisson’s ratio, Young’s modu-

lus, Kdry and Biot’s coefficient are calculated. The 

lithological description of the formation is cre-

ated using stochastic methods in PowerLog, and 

then the mineral volumes are used to compute 

K0 using the Voigt-Reuss-Hill average method. A 

rock physics workflow is then developed in RPM 

to determine elastic rock properties. Next, Kdry is 

calculated using three different methods: using 

measured sonics and density with Gassmann, a 

rigorous computation using differential equa-

tion medium (DEM) theory, and a rock physics 

modeling strategy that assumes saturated and 

dry bulk modulus values are very similar to each 

other. This assumption is acceptable because 

in unconventional reservoirs porosity is very 

low and fluid effects are minimal. In the third 

method, Ksat is calculated using modeled density 

and sonic velocities and then used instead of Kdry

in equation (1) to calculate Biot’s coefficient. 

Figure 1 compares the results for these three 

methods for Kdry calculation. The results show 

that the assumption made in the rock physics 

modeling method (the third approach) is vali-

dated by the results for these wells, which show 

less scattered data with the same trend in com-

parison to the other two scenarios.

This calculated Kdry is used in combination with 

K0 to determine the vertical dynamic Biot’s coef-

ficient. In addition, both measured and synthetic 

data are used to analyze the elastic properties and 

physical characteristics of the given formation. 

Figure 2 shows this analysis by generating a 

dynamic Biot’s coefficient curve calculated using 

the rock physics modeling approach and using 

the measured logs. The rock physics modeling 

approach preserves the measured trend with very 

similar results (less data scattering that potentially 

could come from different noise sources). The 

dynamic Biot’s coefficient method incorporates 

FIGURE 1. Kdry/K0 is compared to porosity cross-plots using 

three different approaches for calculating Kdry: a) using 

measured sonic and density logs with Gassmann, b) using 

DEM rock physics and c) using a rock physics modeling of 

logs and assuming that the Kdry value is similar to the Ksat

value. The rock physics template for Biot’s coefficient is 

overlaid on the cross-plots. (Source: CGG)
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the information assembled from analysis of measured logs to generate syn-

thetics, which can then be used with seismic to generate a subsurface cube for 

dynamic Biot’s coefficient for geomechanical and engineering applications such 

as pore pressure prediction, wellbore stability, depletion effects, reservoir integ-

rity and geomechanical simulations.

The presented rock physics modeling strategy can help to better estimate 

Biot’s coefficient using well log data. Such physics-based strategy will address 

possible errors in the interpreted logs and prepare them for a better match 

with seismic. This will improve the match between 1-D synthetics (derived 

from elastic logs) and measured seismic, resulting in a more accurate 3-D attri-

bute volume for dynamic Biot’s coefficient. 

This study illustrated how the integrated usage of petrophysical tools of 

PowerLog and rock physics modeling in RPM can improve interpreted 

logs through a seismic petrophysics workflow. Furthermore, the obtained 

results can be used with a seismic dataset to generate a cube of Biot’s  

coefficient for use in 3-D geomechanical studies for drilling and comple-

tion design. 

References available.  

FIGURE 2. The calculation of dynamic Biot’s coefficient curve (second track from left) 

along one of the wells using the measured logs (red) and the third method based on rock 

physics modeling (blue) are displayed. (Source: CGG)

Rock physics modeling is a highly effective  

tool for improving the calculation of  

dynamic Biot’s coefficient from sonic logs.
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MULTILATERALS & EXTENDED- 

REACH DRILLING

Benjamin Butler, Halliburton

T
he first known multilateral well was drilled in Bash-

kiria, Russia, in 1953. It was a nine-branch well with 

barefoot laterals drilled by Alexander Grigoryan, a Rus-

sian drilling engineer. The well reportedly produced 17 

times more oil than offset wells in the field at 1.5 times 

the cost. While an additional 30 wells of this type were 

drilled, it was not until 1993 that the modern era of mul-

tilateral technology began. 

The nascent technology of directional drilling com-

bined with MWD (DDMWD) began to emerge in the 

industry at that time. This technology truly unlocked 

the economies that multilateral technology provided 

to well construction. With DDMWD, horizontal drill-

ing became manageable, and the ratio of reservoir 

section to top hole increased significantly. This greatly 

increased the value that could be recovered from a res-

ervoir, and the introduction of multilateral technology 

was a means to multiply this effect.

Challenges
While the promise of multilateral technology was con-

siderable, there were certainly challenges to overcome. 

The first was the construction of the junction itself. Var-

Unlocking production with  
multilateral wells

The combination of directional drilling and MWD technologies made horizontal drilling 

more manageable and wells more productive. 

The use of multilateral technologies enable operators to overcome surface footprint constraints. (Source: Halliburton)
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ious methods have been devised to provide mechanical 

support in a wellbore junction, including liner tiebacks, 

cemented washover systems and fully hydraulically iso-

lated systems. Many of the original construction meth-

ods of the late 1990s and early 2000s have since been 

retired, leaving a few systems to emerge as the most 

common and trusted techniques.

Another challenge to address was reliability. A well 

operation is not worth performing if it introduces 

an unacceptable risk to well deliverability. Like any 

emerging technology, many learnings were achieved 

during the first decade of multilateral well construction. 

Prototype systems were retired and stronger systems 

were refined. Ongoing continuous improvement began 

in all key elements of the technology, including equip-

ment designs, personnel competency development, 

operating procedures and project execution processes. 

Such processes include the design of service, equipment 

selection, manufacturing quality control, workshop 

assembly and wellsite installation. Because of this dis-

ciplined approach to service quality 

improvement and process adherence 

across the entire project life cycle, 

some service providers have improved 

their current execution success rate to 

better than 96%. 

The final challenge to overcome was 

efficiency. The value of adding a lateral 

to a well design is eliminated as the trips 

to achieve this begin to exceed the trips 

necessary to drill an entirely new well 

instead. The Technology Advancement 

of Multilaterals (TAML) Level 5 system 

was one of the early hydraulically iso-

lated junction systems. It was first used 

in 2000 and required six days of installa-

tion time (not including lateral drilling 

hours). More than 300 installations and 

18 years later, a typical junction of this 

type is installed in three days. 

Evolution

The scale and scope of wells also 

evolved as challenges were addressed. 

In 2000 the most common multilat-

eral installed in the North Sea was 

a TAML 5 dual-lateral well with an 

approximately 2,000-m (6,562-ft) 

screen in each branch and both legs 

commingling with no flow control 

or monitoring. Currently, trilateral 

TAML 5 wells are drilled featuring 5,700-m (18,701-

ft) autonomous inflow control device screens in each 

lateral, totaling up to 17,000 m (55,774 ft) measured 

depth (MD) of exposed reservoir for the well, and full-

suite intelligent completions to enable downhole flow 

control and monitoring of each leg. At the same time, 

a system installation reliability of more than 99% is 

consistently maintained.

A recent enhancement of multilateral wells combined 

with intelligent completions control of each lateral is 

the ability to intervene in each lateral through the com-

pletion. Historically, a multilateral well would feature 

intelligent completions or lateral intervention capabil-

ity but not both. By integrating intervention capability 

through the completion and the junction, the technical, 

economic and operational barriers of intervening in each 

lateral are removed. Operators can now inexpensively 

intervene, stimulate and run production logging tools 

into lateral zones as needed. By facilitating this access, far 

more flexibility is provided regarding maintaining and 

MULTILATERALS & EXTENDED- 

REACH DRILLING
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optimizing production and ensuring life of well reliabil-

ity. This capability exists for dual-lateral, trilateral and 

greater, with each lateral having intelligent completions 

flow control and monitoring and full accessibility.

Applications 
Adding laterals to infill wells remains an increasingly 

common method of enhanced recovery in mature 

fields, particularly in recent years of depressed oil 

prices. The prospect of accessing unswept zones in a 

well-understood reservoir, without needing to add new 

infrastructure to the field, has proven economically 

attractive and effective in numerous projects in the Mid-

dle East, North Sea, Australia and Russia. This is gen-

erally performed using a slot recovery, the production 

casing section being redrilled and cased and multiple 

laterals placed off of that new casing. Alternatively, the 

new lateral can be added directly from the existing pro-

duction casing. This allows original lateral production 

to be retained and production from the new lateral tied 

back to the main bore. In some cases, the existing lower 

main bore is abandoned, and a conventional sidetrack 

is performed to create a new lower main bore reservoir 

section with an additional lateral above. In almost all of 

these brownfield applications, intelligent completions 

are implemented as a means of production optimiza-

tion with water or gas breakthrough. 

The infill lateral approach 

can be particularly econom-

ical during extended-reach 

drilling applications in which 

the costs to land casing at 

the reservoir are significant, 

and torque and drag might 

preclude exposing an eco-

nomically viable amount of 

reservoir with a single lateral. 

Often, a second lateral is 

necessary to reach that viable 

amount of exposure. A recent 

project of this type was com-

pleted with a TAML 5 junc-

tion landed at a depth more 

than 6,000 m (19,684 ft) MD. 

Multilateral wells are also 

fully compatible with frac-

turing operations, whether 

plug-and-perf (PNP), mul-

tistage or pinpoint stimula-

tion techniques. A TAML 

4 (cemented junction) 

dual-lateral well with PNP fractured legs was success-

fully delivered in North America recently. 

Modern multilateral technology has certainly matured 

as an accepted and efficient field development tech-

nique, having recorded more than 25 years of installa-

tion history and demonstrated reliability equivalent to 

conventional oilfield techniques. The current industry-

wide estimates for multilateral installations are

• Level 5: 400;

• Level 4: 600;

• Level 3: 600;

• Level 2: 10,000-plus; and

• Level 1: not tracked.

With multilateral technology being adopted for full-

field developments, there is sufficient evidence that 

recovery factors can be increased significantly through 

increased reservoir exposure and improved control.

Industry confidence in multilateral technology 

continues to increase, as evident through the num-

ber of operators from a diversity of geographies that 

have implemented multilateral completion methods 

during recent years. Largely driven by a challenging 

cost environment, operators are more compelled to 

achieve greater efficiency. Multilateral technology 

continues to deliver outstanding efficiency as well as 

provides a means of overcoming slot and surface 

footprint constraints. 

MULTILATERALS & EXTENDED- 

REACH DRILLING

Halliburton’s advanced completion systems incorporate multiple technologies, like autonomous inflow 

control device screens in each lateral and intelligent completions to enable downhole flow control 

and monitoring. (Source: Halliburton)
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MULTILATERALS & EXTENDED- 

REACH DRILLING

Bill Chmela, Michael Barrett and Shawn DeVerse,  

Motive Drilling Technologies

O
ne of the most significant directional drilling 

problems recognized by operators when drilling 

horizontal and extended-reach wells is inconsistency 

following the prescribed well path specified collectively 

by geologists, geophysicists and reservoir engineers. This 

inconsistency degrades performance, increases both the 

drilling and lifting costs and reduces the hydrocarbon 

production potential of the well. However, this inconsis-

tency can be reduced using automated bit guidance.

Directional challenges
In the development of unconventional resources, hori-

zontal wells are drilled in parallel at a spacing distance 

designed to maximize drainage of the reservoir without 

overcapitalizing the field. Lateral well spacing should be 

designed to make the drainage radiuses meet without 

excessive overlap. If drainage areas do not meet, then 

oil and gas reserves are left stranded in the reservoir. 

However, the limited accuracy of downhole surveying 

methods together with positional errors in wellbore 

placement often lead to deviations by hundreds of feet 

from the optimal wellbore position. The challenge 

becomes more pronounced as lateral lengths increase.

In the 2016 paper “Simulation of Recovery Losses 

Due to Positional Errors in Wellbore Placement,” Stefan 

Maus, et al. presented a hydrocarbon recovery simulator 

that approximates the effect of wellbore positional error 

on reservoir drainage. The simulator uses input parame-

ters to define different drilling scenarios to evaluate. The 

input parameters include lateral wellbore length, lateral 

well spacing, wellbore direction, surveying methodology 

Digitally reducing bit  
steering inaccuracies

An automated bit guidance system delivers improvement in  

directional drilling performance.

Automated bit guidance provides a solid foundation for remote directional drilling. This leads to shortened learning curves and 

improved drilling performance. (Source: Motive Drilling Technologies)
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and recovery percentage as a func-

tion of the drainage radius. 

Using the latest error models of 

the Industry Steering Committee on 

Wellbore Survey Accuracy, the appli-

cation was used to simulate a large 

number of drilled wellbores. The sim-

ulation assessed the expected amount 

of oil or gas left in the field due to 

inaccurate wellbore placement. The 

application also provided statistics on 

the likelihood of wellbore crossovers 

and lease line infractions. Results 

from this paper indicated that sys-

tematic errors in wellbore placement 

could lead to hundreds of thousands 

of dollars in unclaimed hydrocarbons per well for a typical 

multiwell pad when using traditional and standard MWD 

methods for directional drilling.

While attempting to both stay on a defined path to 

maximize recovery and striving to drill as quickly as pos-

sible, directional drillers often fail to compensate for the 

multiple rapidly changing and complex variables, like 

variations in rotary walk and build, inconsistent motor 

yields, bit deflections and more. There are too many vari-

ables for the directional driller to consider and respond 

to in real time consistently and predictably.

This leads to suboptimal directional drilling decisions, 

which adversely impact well economics with slower 

drilling, higher lifting costs, lost time, sidetracks, lower 

recovery factor, more frequent tool failures, difficulty 

running casing and completions hardware, higher water 

production and liquid holdup, and increased occur-

rences of fracture hits.

Bit guidance
These consequences can be reduced significantly by 

automating advanced MWD data analytics, forward mod-

eling of the bit position and cost function decision-mak-

ing in real time. The Motive Bit Guidance System 

(BGS), a proprietary technique developed by Motive 

Drilling Technologies, is a completely new method for 

steering that optimizes bit navigation along the desired 

well path in real time. Integrating the BGS with real-

time geosteering and automated formation top detec-

tion enables more efficient, predictable and accurate 

positioning of the wellbore while drilling horizontal and 

extended-reach wells.

The BGS is designed to automatically perform all stan-

dard calculations normally performed by a directional 

driller but with greater consistency and precision. The 

system also executes multivariable engineering and eco-

nomic analyses to improve decision-making intelligence, 

which is made possible using high-speed computing 

together with advanced algorithms. The driller is pro-

vided with continuous instructions for when to slide, for 

how many feet and at what toolface orientation for opti-

mized steering. By having the BGS perform the intensive 

computational processing and decision-making, field 

personnel can place more focus on safety, equipment

and other activities that enhance wellsite operations.

The BGS is complemented with dynamic systems 

provided by Magnetic Variation Services to increase the 

overall confidence in the calculated wellbore position. 

Decisions made with better positional data are critical 

to maximizing the net economic outcome of the drilled 

wellbore. More than a dozen different directional drilling 

companies have successfully drilled more than 500 hori-

zontal and extended-reach wells following Motive’s BGS.

Results have demonstrated factory-like consistency 

made possible by BGS’s automation. One particular cli-

ent has observed a reduction in the number of 

unplanned sidetracks as compared to wells being 

steered without the aid of the BGS. In another exam-

ple, the BGS helped reduce the curve and lateral to a 

single bottomhole assembly (BHA) run where previ-

ously multiple planned BHA trips were required. Many 

operators have benefited from faster drilling through 

better data utilization and analytics made possible by 

the BGS. In many cases, operators have reduced lifting 

costs because of less tortuous wellbores and improved 

hydrocarbon production potential by drilling with bet-

ter accuracy and with less tortuous wellbores. Moreover, 

for some operators in the forefront of the digital oil 

field, it is laying a solid foundation for remote direc-

tional drilling and future automated drilling. 

MULTILATERALS & EXTENDED- 

REACH DRILLING

More than 500 horizontal and extended-reach wells have been successfully guided by  

Motive’s BGS with more than a dozen different directional service providers. (Source: Motive 

Drilling Technologies)
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PROPPANT LOGISTICS

Zach Carusona, SandBox Logistics

P
roppant use in the U.S. has seen tremendous growth 
this year, with demand increasing about 40% since 

2017 and roughly 60% since the 2014 peak. The rapid 
growth has caused not only supply constraints at sand 
mines but also in last-mile delivery services. The aver-
age well in the U.S. consumes about 6,300 tons of sand 
and is typically fractured over five to seven days. This 
requires more than 60 trucks to be delivered to a well 
site daily. In many cases, larger wells and/or zipper 
fracks on multiwell pads require more than 100 trucks 
to be delivered daily to the pad location. The challenges 
of consistently delivering record frack sand volumes and 
without interruption have never been greater.

Failing to deliver frack sand on time has enormous 
cost implications. E&P and service companies charge 
high standby rates for downtime experienced during a 
fracturing job, including downtime due to waiting on 
sand. The standby costs can exceed $100,000 per day, 
not including lost revenue or production. Therefore, 
ensuring successful last-mile delivery is a high priority 
for E&P and service companies.

Last-mile challenges
The final leg of frack sand delivery, more commonly 
known as the last mile, is the most complex piece of the 
proppant supply chain. Proppant is traditionally deliv-
ered by pneumatic or belly-dump trucks, beginning at 
a transload facility or regional mine and ending at the 
well site. Sand is then pneumatically blown or moved by 
belt into sand kings or silos until needed for the fractur-
ing job. This traditional model creates multiple cost and 
efficiency issues, particularly in a tight trucking market 
with increasing sand volumes and a shortage of drivers. 

The main issue with pneumatic and belly-dump deliv-
ery is wellsite detention. Wellsite detention results from 
long wait times for sand trucks at the well site due to the 
approximately 45- to 60-minute gate-to-gate unload time 
for a pneumatic truck and the 15- to 30-minute gate-to-
gate unload time for a belly-dump truck. Although mul-
tiple unload points help alleviate some of the wait time, 
having multiple trucks unload simultaneously requires 

increasing the wellsite footprint by more than 1,114.8 sq 
m (12,000 sq ft).  

Wellsite detention also is caused by full-silo scenar-
ios, which occur when a fracturing operation goes 
down and storage silos fill to capacity. With nowhere 
to unload, pneumatic and belly-dump trucks charge 
wellsite detention fees until the fracturing operation 
resumes and full inventory levels are relieved. 

For the typical operator, wait times of 8 to 12 hours 
are not uncommon with pneumatic or belly-dump 
trucks. Each hour costs about $3 per ton, or approx-
imately 2% of the total per-ton delivered sand cost, 
meaning that wellsite detention can quickly swing well 
completion economics from profitable to unprofitable. 
In addition, wait time at a well location reduces the 
time that drivers spend driving. In a tight trucking mar-
ket facing driver shortages amid new electronic logging 
device rules, this furthers the challenges faced with 
ensuring steady supply of material to a well site, as fewer 
truck turns are completed per day and less sand is deliv-
ered per truck. Often in cases using traditional sand 
delivery, two to three times as many conventional trucks 
and drivers are required to maintain a fracturing opera-
tion compared to those used by a SandBox system.

Optimizing frack sand’s last mile 
Technologies are streamlining frack sand logistics with shorter wait times,  

reduced costs and smaller pad footprints. 

The SandBox container is removed from the trailer by forklift 

and stored on location until required for fracturing operations. 

(Source: SandBox Logistics)
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Finally, pneumatic and belly-dump trucks feature 
a wide array of environmental and safety challenges. 
Unloading methods used by these trucks often are 
associated with high noise and dust levels, the latter of 
which face regulatory challenges given the new U.S. 
Occupational Safety and Health Administration silica 
dust regulations that began phasing in in June. Not sur-
prisingly, many large service companies and operators 
have tried and subsequently abandoned silo, pneumatic 
and belly-dump solutions.

System logistics
SandBox uses a container that can be consistently 
unloaded from a specialized trailer on a well location 
in under four minutes. The SandBox container, which 
holds 45,000 lb of proppant, is removed from the trailer 
by forklift and stored on location until required for 
fracturing. This delivery method eliminates wellsite 
detention by eliminating long unload times and full-silo 
scenarios. Technical improvements are allowing Sand-
Box containers to move 48,000 lb of proppant, which 
further reduces the number of trucks required for a sin-
gle fracturing job.  

During the fracturing operation, the container is moved 
to a conveyor that holds four SandBox containers at a 
time and can unload sand at a rate of 25,000 lb/min. For 
many high-intensity zipper jobs, a dual conveyor setup is 
used, which increases capacity to 50,000 lb/min. Each box 
can be swapped in less than two minutes.

The specialized trailer that SandBox travels on 
is designed specifically for the oil field, with an 
optimized center of gravity that reduces rollover 
risk and features four inte-
grated twist locks that allow 
four-minute unloading. 

The SandBox system offers 
environmental benefits by 
requiring one truck on site at 
a time and does not require 
trucks to back in on location. 
Since there isn’t any pneu-
matic blowing, the system is 
quieter than other delivery 
methods and results in a 
reduction in the silica dust 
released during the unload-
ing process. 

The container system 
reduces the wellsite footprint 
by fitting more than 2.7 MMlb 
of proppant storage on site 

in less than 929 sq m (10,000 sq ft), including the space 
required for trucks to stage and unload. Other container 
systems have capacities of 1.3 MMlb to 2.5 MMlb of prop-
pant storage in a typical setup and require about 929 sq 
m to 1,393 sq m (15,000 sq ft) for storage, plus another 
929 sq m to 1,393 sq m for truck staging and unloading.

Partnership formed
U.S. Silica acquired SandBox in August 2016. Together, 
SandBox and U.S. Silica offer a full suite of proppants 
delivered directly to the blender. This offering frees up 
resources for E&P and service companies to focus on 
their core business instead of managing relationships 
with multiple sand suppliers, railroads, transloads, 
trucking companies and storage providers. This model 
allows customers to reinvest capital in growth projects or 
return capital to shareholders.

A recent case study for this end-to-end system is 
SandBox’s partnership with SM Energy, a Permian 
Basin operator. SM Energy partnered with SandBox and 
U.S. Silica on a delivered sand model to optimize the 
cost of sand delivery to SM Energy’s well pad. 

Herb Vogel, SM Energy’s executive vice president of 
operations, said the partnership, which includes local 
Permian sand, is expected to “reduce individual well 
costs in excess of $400,000.”

Although legacy delivery and storage systems main-
tain significant share of the proppant logistics market 
due to prior investments, these are expected to be 
phased out over time, and a new generation of deliv-
ery solutions could make up a majority share in this 
segment of the industry. 

PROPPANT LOGISTICS

The SandBox system requires one truck on site at a time and does not require trucks to back in on 

location. (Source: SandBox Logistics)
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PROPPANT LOGISTICS

Michael Chu, Black Mountain Sand

T
he Permian Basin’s rapid adoption of in-basin sand is 
changing the road map of proppant logistics. Accord-

ing to investment banking firm Tudor, Pickering, Holt 
& Co., 75% of sand used in domestic oil and natural gas 
production in 2015 was shipped by truck or rail from 
mines located in the upper Midwest. Now, new in-basin 
mines are expected to generate more than 7 MMtons of 
sand per quarter. The opening of these mines will result 
in the removal of nearly 800,000 tons of sand requiring 
long-haul rail logistics in the fourth quarter of this year 
compared to the first quarter of the year. Northern White 
Sand’s hold on market share across the U.S. is expected 
to decrease to 38% by 2019 as more oilfield service firms 
and operators turn to sourcing their sand in-basin. 

A simplified supply chain
The driving force behind the adoption of in-basin sand is 
a much-simplified supply chain, which results in signifi-
cant costs savings. With the use of Northern White Sand, 
mining and processing costs range from $10 per ton to 
$30 per ton. An additional $30 per ton to $60 per ton is 
added for load-out and long-haul rail. Those additional 
costs include freight and rail car leases, fuel surcharges 
and administrative fees. Once the sand arrives at its respec-

tive basin, transload fees of $7 to $20 are added before 
final last-mile trucking costs of $15 per ton to $50 per 
ton are tacked on. All told, the long and complex supply 
chain involved with delivering Northern White Sand totals 
upward of 50% to 75% of total delivered costs.

In-basin sand eliminates entire links in this supply 
chain, cutting delivery distances from 1,931 km (1,200 
miles) to about 402 km (250 miles) or fewer. This com-
pression in logistics reduces sand costs upward of 50%, 
which equates to about $500,000 in savings per well.

Predictable delivery
In-basin sand also delivers better delivery predictabil-
ity––a key component of logistics planning. Driven by 
strong economic activity, the U.S. rail system is expe-
riencing high demand even as Northern-based sand 
mines attempt to ship more sand to increasingly active 
basins. This has led to less predictability and the poten-
tial for significant delays. Permian-based transload hubs 
delivering Northern White Sand are at the mercy of rail. 
Once sand inventory is depleted, it can be seven to 10 
days before the next shipment is received. In-basin sand 
eliminates this uncertainty. Sand is produced continu-
ally on property and is fed directly from the dryers into 
the silos for immediate deployment to the well site.

Last-mile loop
With the rail link removed and in-basin sand always at the 
ready, the logistics equation becomes a matter of man-
aging inventory and time in a continuous five-segment 
last-mile loop. The first segment is the time required for 
load-out to replenish the starting wellsite inventory. The 
second and third segments are the times required for 
transit back to the transload facility and the load-in time, 
mine-gate to mine-gate. The fourth and final segments 
are the transit time back to the well site and offloading of 
new inventory to support the next fracturing stage.

From addressing onsite storage to managing trucking 
cycles, the last-mile loop requires precision and effi-
ciency. This is especially significant when factoring in the 
sheer volume of sand required per well completion. The 
average Wolfcamp horizontal well requires 13 MMlb of 

In-basin frack sand signals a  
shift in logistics 

As in-basin sand use grows in the Permian Basin, the race is  

on to deliver sand quickly and efficiently.

Black Mountain Sand utilizes RFID technology at its sand 

mines to facilitate faster load-in time for trucks. (Source: Black 

Mountain Sand)
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sand, which totals 300 truck deliver-
ies averaging 23 tons of sand each.

Using this single-well example, a 
36-stage Wolfcamp fracture treat-
ment would start with two to three 
stages worth of sand on hand. 
Because sand storage capacity at 
the well site is finite, the race to 
replenish sand begins the moment 
the pressure pumpers begin their 
work. Each fracturing stage, which 
requires about eight truckloads 
of sand, takes about 1.5 hours to 
complete. Keeping the pressure 
pumper up and running becomes 
a balancing act between inventory 
levels, mine-gate to mine-gate load 
times and offloads, all with an eye 
to gaining predictable timing effi-
ciencies wherever possible.

Seeking timing predictability
To keep the sand coming, logistics 
teams add up the five time segments 
in the last-mile loop and order sand 
and schedule deliveries accordingly. 
Although transit times to and from 
the transload facility remain relatively 
static components of the equation, 
certain mine processes and load-out 
solutions can deliver predictability 
and efficiencies.

The Black Mountain Sand 
transload check-in process at the 
mine-gate utilizes radio frequency 
identification (RFID) technology. 
Upon the first visit to either of the 
company’s two facilities, a truck’s 
identification number, company 
information and weight specifica-
tions are recorded. An RFID badge 
is then issued to help expedite 
future entry. Drivers scan their card, 
type in the unique order number 
and proceed directly to one of eight 
load-out lanes. Specially designed 
software assigns each truck a route 
and silo position based on existing 
traffic patterns, load-in progress and 
sand inventory per silo. The aver-
age truck load-in time at the Black 

Mountain Sand facilities, mine-gate 
to mine-gate, is 10 minutes or fewer. 
With this 10-minute time frame con-
sidered into the equation, logistics 
teams can more precisely gauge 
when to place orders for sand as 
well as delivery timing.

For load-out on site, further 
efficiencies (and critically needed 
time) can be gained through adopt-
ing last-mile equipment innovation. 
Although pneumatic deliveries 
are still widespread, bottom dump 
capabilities are gaining momentum 
by offering an accelerated offload 
process. Fed by gravity, sand flows 
down an accordion-like chute into 
a fully enclosed conveyor that loads 
the sand into mobile vertical silo 
systems. Whereas pneumatic sys-
tems take upward of 45 minutes 
to offload, a bottom dump can be 
accomplished in about 10 minutes, 
which cycles the truck back into 
service that much faster. Using the 
Wolfcamp example previously cited, 
300 trucks offloading in 10-minute 
cycles versus 45-minute cycles com-
press total offload time on location 
from 225 hours to 50 hours. On a 
truck-by-truck basis, this eliminates 
up to 35 minutes in downtime per 
truckload––time that can be better 
spent on the road.

Basinwide, in-basin sand is esti-
mated to deliver cost savings upward 
of $3.5 billion per year. The prom-
ise and delivery of a simplified sup-
ply chain has paved the way to wide-
spread adoption. Driven by a new 
logistics equation from mine-gate to 
the well site, in-basin sand delivers 
more dependable, cost-effective and 
timely access to a product critical to 
U.S. energy production. 

PROPPANT LOGISTICS

Left, a typical Wolfcamp horizontal well in 

the Permian Basin requires an average  

of 13 MMlb of sand, totaling 300 truck 

deliveries to the well site.  

(Source: Black Mountain Sand)
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ARTIFICIAL LIFT

Dustin Sandidge, Apergy

G
as injection has become a key process in the 

range of modern solutions that exists within arti-

ficial lift operations, and its importance is predicted 

to increase.

Recent market studies suggest the adoption of gas-

lift techniques will increase by up to 30% for depleted 

wells in the Permian Basin by 2020 while downhole 

pressure monitoring is expected to increase by 25% to 

50% for U.S. land-based applications to about 1,000 

wells this year. 

However, although the popularity of gas lift is increas-

ing, the majority of the world’s gas-assisted wells operate 

in a nonoptimal state, and considerable challenges exist 

around the accurate and effective monitoring and mea-

surement of process efficiency. 

Determining the optimal gas injection rate (GIR) 

for a well has traditionally been a relatively inaccurate 

procedure involving consideration of the correlations 

between, for example, nodal analysis from user inputs 

to establish calculations and infrequent GIR updates. 

Such procedures have been based on a “set it, test it 

and change it a week or so later” methodology. This 

type of method can be expected to deliver an accuracy 

level of only about 8% to 15% and has clear limitations, 

given that more accurate methods have been created to 

achieve much greater returns.

Unlocking energy through gas lift
Wells decline over time, and pressure and production 

rates alter at different rates depending on the age and 

characteristics of the well. Faced with a depleting well, 

the operator is left with choices to make regarding the 

most appropriate artificial lift method to adopt—from 

Chasing the curve  
A new algorithm targets optimal gas injection rates.

FIGURE 1. This chart depicts the magnitude of BHP drawdown in relation to optimal GIR. (Source: Apergy)
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electric submersible pump (ESP) to progressive cavity 

pump, rod lift and gas lift—and the operational meth-

odology to be deployed.

Often used in conjunction with other artificial lift 

methods such as plunger lift, gas lift’s growth as the 

preferred option for artificial lift is based on its rela-

tive simplicity, low cost and ease of deployment. Gas 

lift does not require the use of significant downhole 

machinery or tooling, which means it is an ideal 

method for deployment in highly deviated horizontal 

wells. Gas lift also does not have the high lifting costs 

associated with ESP and is not susceptible to machinery 

sand influx. The gas-lift process simply supplements 

depleting gas levels to lower fluid density and brings it 

to the surface.

Finding optimal GIR
The aim of any artificial lift process is to promote bot-

tomhole pressure (BHP) drawdown to encourage the 

inflow of production from the reservoir. The focus of 

the Apergy algorithm is to establish the correlation 

between the rate of gas injection and the BHP draw-

down to determine the optimal GIR at any point in the 

life of the well.

The parabola in Figure 1 indicates the optimal rate 

of gas injection in a well is equivalent to the maximum 

achievable drawdown level, which is at the vertex of the 

parabola. To the left of the parabola’s vertex, where the 

GIR is lower than optimal, an increase in BHP is cre-

ated, leading to liquid loading of the well. This situation 

indicates density in the well is not decreasing at a high 

enough point to continue optimal inflow production 

from the reservoir.

The right-hand side of the parabola vertex indicates 

what happens when there is an over injection of gas 

beyond the optimal rate, which creates friction issues. 

In this scenario, too much energy is being deployed 

in the well; tubing, casing, wellhead and reservoir 

pressures are being backed up and the BHP cannot 

be reduced.

A further complication is well conditions change con-

stantly, so the algorithm has been designed to search 

for the optimal GIR and continually test it to ensure the 

well is operating within the optimal range at all times.

Increased accuracy
When considering, for example, a declining well over 

a 30-day period, an overall BHP drawdown of 175 psi 

might be observed. However, that only tells part of the 

story. The decline slopes observed within that period 

could be at different rates as the optimal GIR would not 

be expected to remain static for even seven days, much 

less 30. 

The Apergy algorithm is set up at the surface as part 

of the company’s Artificial Lift Manager from the PCS 

Ferguson 8000 Series controllers with a BHP gauge in the 

bottom of the well transmitting data via cabling, which 

is linked into the artificial lift controller (Figure 2). The 

reading from the pressure gauge enables the monitoring 

of the BHP and the managing of the GIR through the 

control valve, which increases or decreases the GIR.

The algorithm is based on a user-defined operational 

framework and works through the frequent and pro-

portional adjustment of GIR based on the magnitude of 

BHP drawdown derived from trailing set-point results. 

Two injection points are established initially, with the 

difference between those points referred to as the 

pressure differential ∆1. A further adjustment to the 

algorithm sets a third point to establish the pressure 

differential ∆2. If the decline rate for ∆2 is less than 

for ∆1, this indicates the GIR is moving away from the 

ARTIFICIAL LIFT

https://www.epmag.com/
http://www.flowcosolutions.com


August 2018   |   EPmag.com80

optimal rate rather than toward it and corrective action 

is required.

Figure 3 shows the algorithm working in a practi-

cal sense in a well in the Permian Basin. Here, the 

kickoff GIR is established at 14,158 cu. m/d (500,000 

cf/d) and is increased at a rate of 1,415.8 cu. m/d 

(50,000 cf/d) over 24 hours to establish the pressure 

differential ∆1. A second BHP differential is then 

created as ∆2 and the two differentials are compared. 

If the drawdown for ∆2 is greater than for ∆1, then 

gas injection will be increased because it indicates 

the well is transferring from a liquid-loading sce-

nario toward optimal GIR. If a decrease in drawdown 

is observed between ∆2 and ∆1, the injection rate 

is moving in the wrong direction and the process 

needs to be inverted with a proportional change in 

the adjustment magnitude from 1,415.8 cu. m/d to 

708 cu. m/d (25,000 cf/d). The focus at all times is 

on chasing the curve to maintain an injection rate as 

near to the vertex as possible.

By monitoring BHP drawdown, the algorithm “hunts” 

for the optimal GIR to stimulate maximum inflow. Once 

the optimal rate is located, the algorithm will then slightly 

adjust the GIR to ensure that as well conditions change, the 

gas-lift system continues at optimal performance. 

System performance
Wells using the algorithm to date have experi-

enced about a 30% reduction in time associated 

with restarting gas-lift systems after unscheduled 

shutdowns. This is because after the wells were 

interrupted, the algorithm was able to more 

quickly regain the sharper decline rates than 

other standard practices.

Given the anticipated growth in downhole pres-

sure monitoring and gas adoption over the next few 

years, and the wider acceptance that the informa-

tion obtained from BHP gauges can be used for 

much more than reservoir modeling alone, this new 

technology is positioned to enhance the way the 

industry manages and controls gas-lifted wells. 

ARTIFICIAL LIFT

FIGURE 2. The gas-lift algorithm is set up at the surface as part of the PCS 

Ferguson 8000 Series controllers. (Source: Apergy)

FIGURE 3. The graph shows the gas-lift algorithm working in a well in the Permian Basin. (Source: Apergy)
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Sergey Selivanov, Jorge Luis Villalobos Leon and  

Levins Thompson, Schlumberger

T
he best way to manage solids production is by optimiz-

ing the initial completion and maintaining it over the 

life of the well. But even in carefully planned and managed 

wells, restimulation and drawdown can result in unex-

pected formation deconsolidation or solids release that 

hinder production and damage artificial lift equipment.

For electric submersible pumps (ESPs), progressing 

cavity pumps (PCPs) or rod pumps, excessive solids pro-

duction has traditionally led to downhole and surface 

equipment failures, poor well economics and even shut-

ins. However, three recent case studies demonstrated that 

domain expertise could provide new options for economic 

solids management to maintain hydrocarbon production.

Manage ESP settings to extend runlife
When Bahar Energy reviewed its mature, gas-lifted wells 

in the Gum Deniz oil field of Azerbaijan, an economic 

analysis indicated that converting to ESP lift could 

improve production and profits. Therefore, the oper-

ator decided to convert one well to ESP lift. The first 

three ESPs supplied by a third-party service provider 

failed in less than one month due to excessive solids 

production—a problem that had a minimal effect on 

gas-lift system performance.

Project economics and logistical challenges limited 

the operator’s options to extend ESP runlife with new 

completions equipment or upgraded ESP specifications. 

Instead, Schlumberger recommended a fit-for-purpose 

REDA ESP system, which lasted for 122 days. To further 

extend ESP survivability, Bahar Energy added a new 

ESP system from Schlumberger and also added the Lift 

IQ production life-cycle management service, trans-

mitting downhole and surface data to an Artificial Lift 

Service Center for real-time analysis, troubleshooting 

and remote adjustment. Experts monitored ESP system 

threshold alerts and made real-time recommendations 

for remote setting changes to prevent problems such 

as pump motor overload from high sand volumes and 

motor underloads from gas slug breakthrough.

As a result, Bahar Energy minimized unnecessary ESP 

shutdowns that stress submersible equipment. After 580 

days, the ESP was still operational despite the harsh 

conditions, demonstrating that real-time monitoring 

and troubleshooting can help manage downhole equip-

ment performance without a technical upgrade or addi-

tional sand management equipment (Figure 1).

Preventing PCP plugging
Casabe Consortium uses PCPs to produce wells for Eco- 

petrol in Colombia. In some wells, extreme sand produc-

tion results in plugging of the PCP intake, which leads 

to frequent interventions, deferred 

production and high opex as the 

wells are shut in until such time 

that sand can be removed. An 

evaluation of robust sand control 

systems determined they were 

uneconomical for the project.

Schlumberger recommended the 

Left Helix PCP, which incorporates 

two changes to a conventional PCP 

design to reduce future plugging 

risks. First, the conventional PCP 

bottom tag is replaced by a top tag, 

which increases the flow area at 

the intake. In addition, a second 

rotor is added to the rotor string to 

pump a small fraction of the total 

rate downward (reverse geometry) 

Stopping the sand 
Technology manages solids production in artificial lift wells.

FIGURE 1. Real-time surveillance helped Bahar Energy substantially improve ESP runlife without 

installing additional completions equipment in an offshore well in the Gum Deniz Field.  

(Source: Schlumberger)
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and prevent sand accumulation at 
the pump intake (Figure 2).

Casabe Consortium installed Left 
Helix PCPs in two pilot wells. In the 
first well, the Left Helix pump elim-
inated interventions and deferred 
production related to sand flushing, 
enabling incremental production 
valued at $50,000 at $50/bbl. In addi-
tion, the improved sand management 
enabled increased drawdown, improv-
ing oil production by 13%. Finally, the 
new pump doubled the PCP runlife 
from an average of 363 days to 732 
days, further reducing interventions 
and production deferral.

Conditions in the second well 
were considerably more challenging, 
resulting in more downtime for sand 
flushing as well as an average runlife 
of just 78 days with conventional 
PCPs. In fact, the well had been shut 
in for nearly a year because Casabe 
Consortium could not justify its eco-
nomics. As with the initial well, the 
improved sand handling eliminated 
flushing interventions and deferred 
production, enabling incremental 
production valued at $331,000. 
Drawdown also was increased by 13%, 
and the Left Helix pump more than 
tripled the conventional PCP runlife 
to 275 days, further reducing deferred production.

The improvements in runlife increased well produc-
tion and reduced intervention frequency and associated 
costs. The success prompted Casabe Consortium to 
install the technology in 12 additional wells.

Protecting the rod pump
In the Permian Basin, rod pumps are carefully selected 
and engineered to maximize the lifetime for particular 
well conditions. Each downhole rod pump is designed 
with a specific clearance in relation to fluid viscosity and 
stroke speed, among other factors, to maximize produc-
tion and pump efficiency. When the barrel and plunger 
are severely abraded by sand and solids production, clear-
ance increases beyond the optimal range. The increased 
clearance results in increased fluid slippage, reduced 
pump efficiency and, in the worst case, a stuck plunger.

A leading operator in the Permian Basin asked for a 
solution to severe abrasion cutting in several wells with 

pump runlife ranging from 84 to 364 
days. Schlumberger recommended 
adding a Don-Nan sand diverter, 
which is a modified plunger adapter 
that directs sand and solids away 
from the pump barrel. Compared 
with the conventional design for 
plunger adapters, the sand diverter 
has an increased outside diameter, 
providing a much closer fit, and a 
beveled leading edge with upwardly 
angled discharge ports. This combi-
nation of design features prevents 
sand and solid material from collect-
ing between the barrel and plunger 
during operation or while the system 
is idle.

The operator installed Don-Nan 
sand diverters in 15 sand-chal-
lenged wells. Runlife for the pumps 
increased on average by 171 days 
(108%). The most improved well 
more than tripled its runlife (335%).

Sand production solutions
When recompletion and conven-
tional sand control and remediation 
measures are uneconomical, as in 
the case of a mature well or field, 
operators must find alternative solu-
tions that allow continued produc-
tion to maximize the value of their 

substantial investments.
Improvements in material properties and hardware 

performance help ensure the longevity of downhole 
equipment even in harsh environments, and continuous 
improvement efforts have extended lifting equipment 
capabilities and lifetimes far beyond the expectation of 
even a decade ago.

Finally, by combining these physical improvements 
with increased digitalization and the Industrial Internet 
of Things, artificial lift systems can begin to respond 
automatically to the presence of sand and other damag-
ing conditions. From a foundation comprising decades 
of artificial lift expertise, these next-generation systems 
automatically optimize performance for downhole con-
ditions or predict impending failures early enough to 
preschedule an intervention or a change in artificial lift 
technology. The result is better economics and more 
efficient reservoir drainage, even in severely sand-chal-
lenged wells. 

ARTIFICIAL LIFT

FIGURE 2. The Left Helix pump design  

incorporates a bottom rotor to pump a 

small percentage of fluid downward, which 

prevents sand accumulation at the intake. 

The design also replaces the conventional 

bottom tag with a top tag to reduce  

plugging risks. (Source: Schlumberger)
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Espen Storkaas, ABB 

I
ncluding remote operations as part of an overall long-

term automation strategy is no longer a matter of cost: it 

has become a necessity. Although the benefits of remote 

operations, including improved productivity, maximum 

uptime, lower environmental impact and higher levels of 

health and safety, are long established, there are other 

equally compelling reasons for the upsurge in interest.

The oil and gas industry is aiming for an integrated digi-

tal operating environment where all disciplines at the engi-

neering office and in the field are unified. This ensures 

that decisions are made using the same real-time data, pro-

viding all parties with a single version of the truth.

The hazardous and extreme nature of some environ-

ments (risks from underground earthquakes to offshore 

hurricanes or new fields in the Arctic or deepwater) often 

limits the number of personnel they can carry and so the 

preference is to run unmanned or minimally manned 

assets with remote access by suitably trained personnel. 

Access to skilled personnel, whether production spe-

cialists or maintenance engineers, is becoming scarce. 

Not only can companies not afford to have a full com-

plement of experts residing on each asset, but they 

are finding it difficult to attract and retain a talented 

workforce to cover all work disciplines required in a 

self-contained offshore installation.

Remote collaboration centers
Helping to address many of these challenges are 

remote collaboration centers, located either at the 

end-user’s premises or a service partner’s site. The 

centers allow engineers from many disciplines to 

access multiple assets in real time, thereby avoiding 

costly and time-consuming travel to the site. Now, 

when a problem occurs, experts from anywhere in the 

world can be “on site” in minutes rather than days.

A key enabler of remote monitoring and manage-

ment is the digital data and communication infrastruc-

ture that gives access to platform data in one place. 

Extracting the data from disparate sources and making 

Remote operations face sea change 
as technology moves apace
Operating oil and gas sites at a distance is attractive for producers  

due to the potential safety and cost benefits.  

REMOTE/UNMANNED  

WELL OPERATIONS

The ABB INSUBSEA Power will transmit power up 

to 100 MW over a distance up to 600 km and to 

depths of up to 3,000 m. (Source: ABB)
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sense of the data has proven difficult. Data are shown 

in a meaningful format, which means that not just 

operators but the production managers and the opera-

tions managers can make more informed decisions on 

the process.

Such a center is critical for Shell, which relies on 

remote access to efficiently and effectively manage its 

difficult-to-reach assets at Ormen Lange and Draugen. 

Collaboration between decision makers in three dif-

ferent Shell offices in Norway is critical to operating 

the plant. 

Shell opted for an ABB Ability System 800xA, which 

is a distributed control system (DCS) that provides 

a single point of contact for all automation-related 

issues and incidents, changes, field alerts and config-

uration management. As a result, together with ABB’s 

ARMOR concept for secure remote connection, there 

are 300 fewer person-on-board days per year. The 

services optimize production, reduce operating costs, 

increase safety and extend the overall field life cycle, 

all of which contribute to cost savings and efficient 

production at the two sites. 

Advanced data analytics
The heart of a remote collaboration center is the DCS, 

which provides a full data visualization screen for platform 

operators, enabling them to assess any plant issues easily. 

Automation vendors are moving toward standardized, 

less complex, modular systems that offer systemswide 

integration. For instance, using Edge computing 

could enable simpler and smaller control systems. 

This is because more processing is done closer to the 

installed sensors or machinery and only the information 

required is sent back to master control stations. 

Also, cloud-based technology allows the creation of 

an ecosystem connecting the workforce in a way that 

enables it to collaborate anywhere and in real time. For 

example, moving SCADA to the cloud allows managers 

and operators to have complete information for their 

facilities while on the go. 

The oil and gas industry has used advanced visualiza-

tion analytics for decades, but typically in silos. Remote 

collaboration centers help break down the silos, primar-

ily through the combination of cheaper, faster storage 

and near limitless computing power on the cloud. This 

is paving the way for more data-intensive machine-learn-

ing methods like neural networks or even deep learning. 

Examples include a collaboration with the analytics 

provider Arundo Analytics on a virtual flowmeter ser-

vice. The service makes use of existing data to give flow-

rate estimates where wells do not have multiphase flow-

meters. This cloud-based offering exemplifies how dig-

ital technology can provide critical data for optimizing 

a plant in a much more efficient and scalable manner 

than previously was available, enabling centralization 

and remote expert services for multiple fields.   

Unmanned platforms
The ever-present demand to lower capex and opex is 

driving designers to examine every component of a plat-

form with the ethos that if it is not necessary, then it is 

not included. 

For instance, unmanned platforms eliminate the 

need for accommodation and helipads. Also, power 

from shore has become easier in the past decade with 

advances in high-voltage direct current and alternating 

current, which can deliver hundreds of megawatts over 

hundreds of kilometers. 

Moving turbine generators to an onshore location 

further reduces weight and therefore the size of the 

actual platform, while lowering the complexities of their 

associated maintenance. Large gas-driven or renew-

able energy power generators onshore typically deliver 

efficiencies of more than 70%—much better than plat-

form-based diesel generators. 

Now, via the remote collaboration centers and with 

the help of digital technology and improved data ana-

lytics, new ways of remotely carrying out predictive and 

preventive maintenance are far more effective. Even 

when experts are required to visit a platform, the ability 

to view the asset remotely, in advance of the visit saves 

considerable time and expense. Typically 80% of an 

engineer’s time is identifying the issue and the solution 

and 20% fixing the problem. Either the problem will be 

fixed remotely or the engineer will be 400% more effi-

cient when arriving on site.

Subsea technologies
The increased interest in unmanned platforms bodes 

well for another major technology milestone—the sub-

sea factory. By August 2019 it will be known if the subsea 

factory is about to become a reality. That is when ABB 

carries out the final shallow-water test of two 6 MVA 

variable speed drives together with switchgear, filters 

and transformers. If successful—and there is no reason 

to think otherwise—the task of supplying the subsea fac-

tory with electrical power up to 100 MW over a distance 

up to 600 km (373 miles) and depths of up to 3,000 m 

(9,842 ft) will be a step closer.

The challenges of operating electrical equipment sub-

sea have been likened to sending a satellite into space: 

once it is up there, it is very hard to get to. Although it 

REMOTE/UNMANNED  
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is expected to operate reliably for 30 years, the equip-

ment is littered with sensors tracking voltage, current, 

pressure and temperature among other parameters. 

The sensors are connected to onshore remote monitor-

ing and communication hubs. Using advanced mathe-

matical models of each component, a handful of oper-

ators can quickly see when parameters are drifting and 

regain control of the entire oil and gas assets. 

Software and data, together with online expertise, 

will help improve safety and maximize production and 

increase efficiency, reliability and availability. Failure 

modes will be tackled through predictive algorithms 

that identify, monitor and avert potential problems. 

Summary
Implementing a remote collaboration, optimization and 

operations strategy leads to faster decisions, improved 

safety and unprecedented levels of efficiency. While 

technology advancements are game changers, they are 

not the biggest hurdle to making remote operations 

a success. That comes from people. Doing things the 

way they have always been done is no longer an option. 

Without adapting to new working practices, changing 

current habits and patterns, and accepting the need for 

greater collaboration between all departments, remote 

operations and services are likely to fail.

The Valhall Flank West unmanned wellhead typifies the 

new approach. It is part of Aker BP’s Wellhead Platform 

Alliance, which integrates independent framework agree-

ments for engineering and procurement, construction 

and hookup, electrification, instrumentation, control and 

telecoms. The alliance stipulates a single project manage-

ment organization comprising the best personnel from all 

alliance partners. The intention is to integrate the differ-

ent company cultures into a unified team with the same 

goals and incentives based on trust and transparency.

Central to the concept is the distribution of risk, 

responsibility and reward. By adopting alliances like 

this, will it be possible to drive innovation in the indus-

try and secure competitiveness? 

REMOTE/UNMANNED  

WELL OPERATIONS

Engineers check process performance data of a platform through the ABB Ability digital dashboard. (Source: ABB)
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Brian Walzel, Associate Editor, Production Technologies

T
he next frontier in the next generation of uncon-

ventional oil and gas production might well include 

development in one of the world’s largest untapped 

resource potentials—the Alaska North Slope (ANS). In 

2012 the U.S. Geological Survey (USGS) conducted an 

assessment of potential oil and gas resources in the ANS, 

which it called “an unexplored frontier,” and found 

technically recoverable shale oil resources of up to 2 

Bbbl of oil. The survey also found the region holds tech-

nically recoverable reserves of shale gas of up to almost 

2.2 Tcm (80 Tcf) of gas. 

Unconventional development has yet to gain steam 

in the far northwest, but companies like 88 Energy are 

exploring possibilities. According to an April operations 

update, 88 Energy completed 3-D seismic surveys of its 

Icewine and Yukon Gold this spring in Alaska’s Prudhoe 

Bay region. The company drilled and stimulated its 

Icewine #2 well to conduct testing and realized average 

flow of 52,386 cu. m/d (1.85 Mcf/d) of gas, according 

to the report. However, the project was shut in for the 

Arctic winter, with plans this year to reinitiate flow test-

ing using artificial lift, 88 Energy reported.

Meanwhile, Congress voted in 2017 to open for drill-

ing Alaska’s Arctic National Wildlife Refuge (ANWR). 

The USGS has estimated technically recoverable oil 

within ANWR could lie between 5.7 Bbbl and 16 Bbbl 

of oil. 

David Houseknecht is a senior research geologist at 

the USGS and has authored several reports and studies, 

including the SPE-23796 paper, on Alaskan oil and gas 

development and resources. Houseknecht joined E&P 

for an exclusive interview on the state of unconven-

tional development in the ANS and the latest on the 

potential for ANWR.

E&P: What is the state of unconventional resource 

development in the ANS?

Houseknecht: There was a great flurry of activity starting 

in about 2008 or 2009. Great Bear [Petroleum] entered 

in a surprising way into a state lease sale and leased a 

huge swath of acreage straddling the [Trans 

Alaska Pipeline] system. The reasoning there 

was that if an unconventional play was going 

to work, proximity to a pipeline was going 

to be critical. The Great Bear strategy was to 

position itself for the Triassic Shublik Forma-

tion, which generally speaking is the richest 

oil-prone source rock on the North Slope. 

Then the second entrant into the unconven-

tionals was Rampart Energy, and it leased a 

swath of land generally to the west, northwest 

of the Great Bear acreage. [Rampart Energy 

was] focused mainly on the Brookian source 

rock interval.

[Rampart Energy] ended up not drill-

ing any wells, and its lease holdings 

largely got flipped to other companies. 

The other entrant was a collaboration 

between Burgundy and 88 Energy, and 

the operating company that they formed 

is Accumulate. They position themselves 

generally south of the Great Bear acre-

age, and their intention was to pursue the 

UNCONVENTIONAL REPORT:  

ALASKA NORTH SLOPE

Next frontier for unconventionals  
ANS and ANWR are primed for development.

The Triassic Shublik Formation outcrop along Fire Creek in the Shublik Mountains  

northeast of the Brooks Range exposes one of the most complete stratigraphic  

sections in Arctic Alaska of the Shublik Formation, generally the richest source rock  

of the North Slope. (Source: USGS)
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Brookian source rocks. So up until this 

point, there really have only been four 

boreholes drilled specifically targeting 

the source rock intervals. The first two 

wells were the Great Bear wells—Alcor 

and Merak—and even though their 

primary objective was the Shublik, they 

also cored the lower part of the Kingak 

Shale in the early wells and also the 

Brookian Shale in the early wells.

The second two wells that have been 

drilled were practically twins, and those 

were the two Icewine wells. The bot-

tom line information that’s available 

from the Great Bear wells is that the 

Shublik was of higher thermal maturity 

than expected, and no flow tests were 

conducted in either of those wells. The 

third well Great Bear drilled was not 

specifically an unconventional objective, 

and it was drilled as Great Bear started 

facing the fact that oil prices were cra-

tering. Great Bear started to evaluate 

conventional prospects on their acre-

age and so the third well they drilled, 

Alkaid, had as a primary objective some conventional 

targets in the Brookian.  

E&P: It sounds like Alaska could be in the early stages 

of some development.

Houseknecht: I think that’s a fair assessment, because 

with oil prices rising again I think there is an increasing 

probability there will be more prospects evaluated. Hav-

ing said that, I know that everyone who is and has been 

involved with unconventionals has turned their atten-

tion more in recent years to conventional prospects on 

their acreage and, of course, since they have large 3-D 

surveys they’re in an ideal position in some very attrac-

tive acreage tracts to evaluate that.

One of the things that’s really shocking when you 

look at the North Slope is there is an area in the middle 

of the oil window east of the Sagavanirktok River and 

west of ANWR that’s about 2,000 sq miles [5,180 sq km] 

where there are just a handful of wells that were drilled. 

All but one of them were drilled in the 1960s, and there 

are a lot of big-box lease holdings in that area. So if I 

were to prognosticate, I would think we will see more 

conventional prospects tested in the near-term future, 

and those may open the opportunity for more uncon-

ventional testing when prices rise a bit farther.

E&P: What types of challenges do you think operators will 

face when developing unconventionals in the North Slope?

Houseknecht: The greatest challenge is one of economics 

because the operating costs on the North Slope are at a pre-

mium relative to the Lower 48. The other aspect is, because 

of the limited infrastructure, there is likely to be an added 

economic burden because you don’t have a neighborhood 

pipeline like you do in the Lower 48. That’s why the Great 

Bear wells and the Accumulate wells have been drilled lit-

erally right on the pipeline. They were taking their shots at 

the most economically viable areas to explore.

Going forward I think the other issue will be whether 

or not the North Slope [operators] will be willing or 

Alaska will be willing to sustain the kind of footprint 

that comes with unconventional development. The 

development of conventional resources [in Alaska] is 

quite different than what you see in the Bakken or the 

Eagle Ford or any of the other unconventional plays 

in the Lower 48, so there is going to be some issues 

around surface impact and whether or not permitting 

and authorization of that sort of infrastructure would be 

palatable to the people making decisions in Alaska.

On the positive side, relative to the Lower 48 is that the 

area of the best potential for unconventional resources 

has 1,000 ft [304.8 m] or more of permafrost, so you’re 

UNCONVENTIONAL REPORT:  

ALASKA NORTH SLOPE

The Triassic Ledge sandstone (orange weathering) is exposed at river level (left of center). 

The outcrop is located along the Sadlerochit River near the eastern end of the Sadlerochit 

Mountains. (Source: USGS)
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unlikely to have the kind of issues that are associated with 

massive fracks and things of that sort in the Lower 48.

E&P: Could you provide some details on some of the key 

plays there in terms of the size of available resources?

Houseknecht: Because there have been no flow tests 

performed on any of the rocks that have been drilled 

specifically for unconventional accumulations, it is very 

highly uncertain. When we completed our oil and gas 

assessment in 2012, we estimated half a billion barrels 

in the Shublik Shale oil assessment unit and about the 

same amount in the Brookian source rock intervals.

The Kingak we assessed at having less potential mainly 

because, for the most part, it lacks brittle facies. It is quite 

a ductile unit, and there was concern when we did the 

assessment about frackability, so we only assess a mean 

of 28 MMbbl of oil in the Shublik play. Anybody who is 

drilling into the Shublik will automatically have a look at 

the Kingak because the Kingak is resting almost directly 

on the Shublik across most of the North Slope.

E&P: Do you see any similarities between the unconven-

tional resources in Alaska and some of the other North 

American plays, or are they completely different? 

Houseknecht: The biggest challenge is the Shublik because 

there are not that many unconventionals in the Lower 48 

that are calcareous, and the system that looks like the best 

analog may well be the Niobrara. But I think at this point it 

is fair to say that our people who are working on shales in 

Alaska and the Lower 48 are actively investigating how well 

the Shublik may compare or contrast to the Niobrara.

In terms of an analog for the gas part of the Shublik, 

the Fayetteville comes to mind because lithologically it 

is quite similar with a condensed shale interbedded with 

the very fine-grain carbonate. In the Brookian the ana-

logs there could include any number, but probably some 

of the Gulf of Mexico plays would be suitable; maybe the 

Haynesville, but again we’re in the infancy of trying to 

make this comparison because with only four wells hav-

ing been drilled into these plays, and the cores generally 

not being available, it’s a little challenging to actually 

make the analog comparison.

E&P: How will the opening of the ANWR impact  

possible unconventional development in that region?

Houseknecht: I would be surprised if the same com-

panies would be interested in ANWR as appear to be 

mainly interested in the unconventionals. And any 

opening of an untested, completely unexplored conven-

tional play like ANWR would tend to have a bit of a neg-

ative impact on shale or unconventional exploration. 

The companies that historically have been interested 

in ANWR, of course, are majors, multinationals for the 

most part, and at this point in time there is a crunch 

in time because the U.S. Department of the Interior is 

attempting to do the first lease sale on ANWR in 2019, 

and the exploration application for conducting a 3-D 

survey in ANWR was just recently submitted. The plan, if 

all goes smoothly, is for that survey to take place in the 

winter of 2019 and the winter of 2020.

It appears unlikely that, if all goes according to plan 

with both the lease sale and the seismic survey, a 3-D 

survey would be available to the industry prior to the 

first lease sale. Having said that, that means the only 

seismic data that may be available for the first lease sale 

are the vintage 1984-85 2-D data, and those are now 

exclusively owned by the 11 surviving companies from 

the original ANWR seismic consortium.

Those, for the most part, are large companies. So it 

seems unlikely that a small, new player would appear at 

a 2019 ANWR lease sale in the absence of any seismic 

data at all. It is possible that a small company could in 

some way partner with one of the 11 companies that 

hold licenses to the 1984-85 data. 

UNCONVENTIONAL REPORT:  

ALASKA NORTH SLOPE

Geologists measure a section of the Triassic Shublik Formation, a 

main source rock of the North Slope. (Source: USGS)
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Espen Storkaas, ABB 

T
he challenge of measuring combined flows of oil, 

gas and water to help gauge the quality and longev-

ity of an oil or gas well and find ways to maximize plan 

throughout has been a longstanding one dating back to 

the earliest days of exploration.  

The various methods developed to enable these flows 

to be measured have each brought their own advan-

tages and disadvantages, which have had to be weighed 

against each other to determine their overall viability. 

Full separators, for example, which separate and 

individually measure the oil, gas and water phases using 

individual single-phase flowmeters, are known for their 

high accuracy and have been popular across the oil and 

gas industry for many years. 

However, their use of gravity to separate the phases can 

mean that it can take hours or even days to obtain a mea-

surement, which typically only provides an accurate indica-

tion of well efficiency for a specific point in time. As large 

tanks fitted with an array of ancillary equipment, they can 

significantly add to the weight of an installation, making 

them unsuitable for offshore platforms where weight is a 

critical concern. They are also expensive to purchase and 

maintain, with cleaning needed after every sample test. 

Partial separators
Partial separators are another technique that 

addresses many of these disadvantages. Smaller,  

less costly and offering a much faster response  

than full separators, partial separators can be trans-

ported between different wells to allow testing in  

situations where a full separator would be econom-

ically unfeasible or too large to install. However, as 

with full separators, the measurement produced is 

only indicative of a given moment and will not pro-

vide a full picture of actual conditions.

Multiphase flowmeters have enjoyed increasing 

popularity in recent years as a means of providing 

continuous measurement. Combining a variety of 

measurements into one instrument, including tem-

perature, pressure, differential pressure, ultrasonic 

and electromagnetic flow, plus other parameters such 

as density, multiphase flowmeters can offer a greatly 

reduced footprint and long-term cost saving compared 

to conventional test separators. Unlike test separators, 

they also can be used in subsea applications as well as 

onshore and offshore platforms.

Their ability to measure any changes in the oil/gas/

water ratio on a real-time basis enables them to provide 

current data that can be used by operators to devise 

strategies for optimizing production. 

Digitalization offers new horizons in 
flow measurement 
Digital technology opens new possibilities that could transform the future of multiphase flow 

measurement applications.

The ABB virtual multiphase flowmeter predicts oil, gas and water rates from wells. (Source: ABB)
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Cost challenges
One major drawback of multiphase fl owmeters is their 

cost. As the diverse nature of oil and gas applications 

rules out standard off-the-shelf solutions, most multi-

phase fl owmeters have to be custom-built to a custom-

er’s specifi c requirements.

Added to this is their complexity. The inherent com-

plexity involved in setup and calibration, coupled with a 

dwindling number of engineers experienced in fl ow mea-

surement, means that many companies can struggle when 

it comes to the installation, operation and managing a 

multiphase fl owmetering solution.

Consequently, the use of multiphase fl owmeters has 

been largely confi ned to more prosperous high-yield wells, 

which are better able to afford and support them. For less 

prosperous wells, the answer has been either to measure 

multiphase fl ows using traditional separation techniques; 

to carry out intermittent spot testing, inferring measured 

characteristics for a single well to a longer period and 

multiple wells; or, in many cases, not to measure at all. 

In each case, the limited scope of the available data 

restricts the ability of operators to make informed deci-

sions that could help them to optimize production.

Physical to virtual measurement
Digital technology is opening new opportunities for 

multiphase fl ow measurement in situations that have 

previously been deemed uneconomical, with cloud 

technology especially enabling the greater sharing of 

data that can be widely deployed across multiple wells or 

entire organizations to help maximize well performance. 

An example is the new ABB Ability Virtual Multiphase 

fl owmeter tool. Developed with Arundo Analytics, a 

software company specializing in large-scale advanced 

analytics applications, the cloud-based tool uses data 

from standard instrumentation fi tted on a well to calcu-

late real-time individual fl ow rates for oil, gas and water. 

The tool works by using a mathematically based 

three-phase fl ow model based on specifi c data from the 

user’s well, including

• Information on well geometry and profi le;

• Wellhead choke characteristics;

• Pressure, volume and temperature data;

• Fluid compositions from laboratory tests; and

• A minimum of three months’ operational data.

By constantly updating the model with data from 

the instruments in the line, the tool enables users the 

count on an accurate virtual measurement of their 

multiphase fl ows.

By removing the need for much of the hardware 

required for both test separation and multiphase 

flowmetering installations, the tool offers users 

numerous benefits. 

Foremost among these is the ability for users to be 

able to utilize their existing instrument infrastructure to 

gather the data needed to feed the tool. Provided the 

instruments can meet the requirements of the applica-

tion, any device from any manufacturer can be used. In 

this way, users can potentially save hundreds of thou-

sands of dollars on the purchase, setup and support of 

separation and/or multiphase fl owmetering installations. 

Furthermore, the ability of the tool to use existing 

instruments rather than multiphase fl owmeters elim-

inates the need to fi nd skilled engineers capable of 

carrying out installation, commissioning and calibra-

tion work.

Another key benefi t conferred by the tool is the min-

imization of well testing. With no need to reroute plat-

form wells or shut down subsea wells to physically assess 

multiphase fl ows, the tool can help prevent the loss of 

potentially thousands of barrels of oil per day.

The inherently scalable nature of the tool means 

that organizations that previously have been unable to 

continuously measure their multiphase fl ows can now 

do so at a fraction of the cost that would have been 

required to put the necessary infrastructures in place. 

Once an organization has subscribed to the tool, it 

can be made universally available, enabling it to be 

used worldwide to monitor and compare the perfor-

mance of multiple wells. 

By providing easy access to well data, problems asso-

ciated with information becoming stranded within 

specifi c departments are overcome, allowing sharing of 

data and calculations both locally or globally. 

Accessing data on well performance through the tool 

is straightforward. Data on multiphase fl ow from differ-

ent wells can be stored in a customer’s data repository 

and accessed when and where needed via a customer 

dashboard, enabling operators to readily identify areas 

for potential improvements in well operation.

Summary
By coupling the benefi ts of in situ, continuous multiphase 

fl ow measurement with the ease, scalability and intelli-

gence of digital technology, virtual multiphase fl owmeter-

ing presents an economically viable opportunity for 

operators of all sizes to maximize well performance. 

Have a story idea for Tech Watch? This feature highlights 
leading-edge technology that has the potential to eventually 
address real-life upstream challenges. Submit your story ideas to 
Group Managing Editor Jo Ann Davy at jdavy@hartenergy.com.
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Hybrid separation system removes  
ultrafine solids 
Halliburton has released its BaraOmni hybrid separa-

tion system, a separation technology that effectively 

removes ultrafine low gravity solids (LGS), resulting 

in better performing, longer lasting fluid systems to 

help operators significantly reduce costs, according to 

a company press release. The hybrid separation system 

features advanced capabilities to remove ultrafine LGS, 

which was not previously possible. This eliminates the 

need for dilution and improves the operator’s ability to 

recover drilling fluids so it can drill more wells with less 

fluid volume. In addition, BaraOmni allows drilling flu-

ids, contaminated solids and other hydrocarbon waste 

streams to be treated with a single system. It replaces 

traditional complex solids control and waste manage-

ment equipment setups. As a result, the operator can 

minimize waste transportation, offsite treatment 

and storage to reduce environmental exposure 

and total cost of ownership. halliburton.com 

New fluid end design extends block life 
By eliminating one of the most common causes of 

fluid end failure—fatigue cracking at the intersection 

of the bores—new Cat Cube Bore well stimulation 

technology extends block life by 50% or more, 

according to a Caterpillar Oil & Gas press release. 

The geometry of the Cat Cube Bore significantly 

reduces the downtime and costs associated with 

fluid end replacement. Traditional products focus stress 

to the corners of the intersecting bore, resulting in high 

concentrated stresses in localized areas. Stress combined 

with corrosion pitting causes cracks to initiate and spread, 

compromising the pump’s overall function and leading to 

block failure. The Cat Cube Bore design disperses stress 

from the high-pressure bore into the surrounding material. 

It removes material in critical areas near the bore intersec-

tions and smoothes large corners, which in turn smoothes 

the stress profiles and allows energy to be absorbed by the 

surrounding block material. According to validation testing 

performed in the field, the design completely eliminates 

the failure mode for intersecting bore corrosion fatigue 

cracking. Field trials are underway or complete at nine dif-

ferent customer sites across the U.S. cat.com

Perforating system delivers constant hole 
sizes, penetration depths
GEODynamics’ Engineered Perforating Solutions divi-

sion has released FracIQ PRO, a perforating system tai-

lored for multistage plug-and-perf operations. The new 

system combines professional grade gun loading and 

assembly features with FracIQ Limited Entry Perforating 

shaped charges, according to a company press release. 

The charges deliver constant hole sizes and penetra-

tion depths in wells regardless of gun position, well 

casing or formation type. Constant-sized casing holes 

improve fracture planning by providing optimum pres-

sure diversion while constant rock penetration creates 

repeatable breakdown pressures. Optimum pressure 

diversion means better fracture treatments, lower costs 

and ultimately more productive wells. The system’s new 

perforating gun technology incorporates redundant 

grounding for reliable firing with any switch system and 

threaded gun-to-gun connections that eliminate hand 

wiring at the well site. perf.com

Mooring system reduces required  
installation loads 
The proof loads of a permanent mooring system 

for catenary anchor leg mooring buoys and FPSOs 

are typically 80% to 100% of the design load so that 

substantial bollard pull capacity is required. The use 

of Vryhof’s STEVTENSIONER for subsea tension-

ing offers significant cost benefits as it reduces the 

Cat Cube Bore well stimulation technology extends fluid end 

block life by 50%, reducing downtime and costs associated 

with fluid end replacement. (Source: Caterpillar Oil & Gas)

The FracIQ PRO professional grade perforating system is rated to 22,500 

psi and 177 C (350 F) for 10 hours. (Source: GEODynamics)
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required load by typically 60%, 

a company product announce-

ment stated. As a result, moor-

ing installations can be 

performed from modest 

anchor handlers or crane 

barges. The STEVTEN-

SIONER is basically 

a chain shortening 

clutch with the 

mooring chain 

connected on one 

side and a reaction 

chain running 

through it. A vertical pull can induce more than dou-

ble that pull in the horizontal leg. Repeatedly heaving 

up and slacking the STEVTENSIONER in a yo-yo 

action builds up the load in the mooring chain until 

the required tension is achieved. Typically 

five to seven cycles are sufficient. vryhof.com

Subsea pipelines coating prevents  
adhesion of hydrates
Materials scientists at Southwest Research 

Institute (SwRI) have developed a superhy-

drophobic coating and a process for applying 

it to the internal surfaces of long tubular 

structures, according to a company press 

release. The technology primarily is designed 

to mitigate or prevent hydrates and other 

deposits from adhering to subsea pipelines. 

SwRI’s Lotus family of coatings has surface 

properties, such as surface energy or tension, 

that can be tailored chemically to prevent dif-

ferent kinds of deposits from adhering to the 

pipe’s interior. Under an exclusive licensing 

and technology transfer agreement, the Lotus 

coating technology is being transitioned to an energy 

services company for the full-scale production of the 

coated pipe so that the sponsoring client can further 

demonstrate its performance in deep offshore well 

applications. swri.org

Coatings protect offshore structures from 
harsh conditions
Coatings formulated with LUMIFLON FEVE resins from 

AGC Chemicals Americas are ideal for offshore and 

marine structures like oil rigs, tanks and vessels because 

they provide excellent corrosion protection and guard 

against ultraviolet rays, wind, rain, chemicals, dirt and 

petroleum products, according to a company press 

release. LUMIFLON-based coatings can be formulated to 

last for 30 to 60 years. These resins are designed to reduce 

life-cycle coating costs, improve asset utilization and elimi-

nate the need for multiple painting cycles. agcchem.com

Seismic acquisition system’s capability 
extended to transition zones
Sercel has released a transition zone version of its 508XT

seismic acquisition system, according to a company 

press release. Seismic crews now will be able to deploy 

the 508XT solution in marsh zones and water depths of 

up to 25 m (82 ft). Designed with reinforced hardware 

to withstand the complex challenges of operating in 

shallow-water environments, the new 508XT transition 

zone system also benefits from Sercel’s fault-tolerant 

X-Tech cross-technology architecture, featuring local 

storage and automatic rerouting to maximize survey 

productivity. sercel.com

Safety accessory speeds up bolting process
Hands Free Bolting Ltd. has released the Flange Align-

ment Pin, a fast, safe and simple method of lining up 

bolt holes, according to a company press release. Simply 

insert the pin into the bolt hole with the largest gap, 

turn it 180 degrees to align the bolt holes, insert bolts 

then turn 180 degrees to remove the pin. Each pin also 

features an inbuilt safety tether attachment to further 

support safe working procedures by preventing dropped 

objects. Eliminating the need for a hammer, the Flange 

Alignment Pin is designed with a tapered end allowing 

access to offset bolt holes, ultimately speeding up the 

bolting process. handsfreebolting.com

STEVTENSIONER is available for loads of 

up to 1,250 tons. (Source: Vryhof)

Sercel 508XT transition zone system can be deployed in marsh zones and water 

depths of up to 25 m. (Source: Sercel)
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New wireless pressure gauge app increases 
convenience, safety
Emerson has released a new Plantweb Insight applica-

tion for wireless pressure gauges that displays data in an 

easy-to-understand dashboard for maintenance leads 

and instrumentation and electrical personnel, according 

to a company press release. An entire suite of Plantweb 

Insight applications collectively helps users quickly make 

sense of plant data and drive overall enterprise profit-

ability. This Industrial Internet of Things application 

delivers field data from a fleet of wireless pressure gauges 

as frequently as once per minute. By keeping operators 

updated on changing conditions remotely, the appli-

cation allows personnel to make fewer manual rounds 

and minimize their exposure to hazardous areas. The 

WirelessHART pressure gauge uses Rosemount pressure 

sensor technology to deliver reliable pressure readings. 

It provides up to 150 times overpressure protection com-

pared to traditional gauges using bourdon tube technol-

ogy and two layers of process isolation for a safer field 

environment. The gauge, which has a 10-year life, also 

reduces maintenance costs by eliminating common weak 

points found in mechanical gauges. emerson.com

3-D multiclient project will expand data  
coverage offshore East Canada 
PGS, in partnership with TGS, has commenced a new 3-D 

multiclient project in East Canada. The new Tablelands 

3-D GeoStreamer survey will cover approximately 8,000 

sq km (3,089 sq miles) in an active Newfoundland area of 

the Flemish Pass and Orphan basins, according to a press 

release. The acquisition is expected to complete in the late 

third quarter of 2018. Following this eighth consecutive 

season of data acquisition offshore East Canada, the jointly 

owned library will have more than 175,000 km (108,740 

miles) of 2-D GeoStreamer data and approximately 

36,500 sq km (14,093 sq miles) of 3-D GeoStreamer 

data. An expansive well log library also is available 

in the region, along with advanced multiclient inter-

pretation products that will improve play, trend and 

prospect delineation. Fast-track data will be avail-

able in the fourth quarter of 2018 with final data in 

the second quarter of 2019. The survey area will be 

seamlessly merged with the Long Range 3-D project 

acquired in 2017. pgs.com, tgs.com

Flexible software provides visibility into 
status and progression of opportunities
Rose & Associates LLP and 3GiG have released 

Appra, a flexible software that provides E&P 

companies with a robust, secure infrastructure 

to manage their portfolio of exploration and appraisal 

plays, prospects and projects from concept through 

development, according to a Rose & Associates press 

release. Appra implements rigorous version control of 

risk and resource assessments as opportunities mature. 

The software aligns to a company’s decision-making pro-

cess, providing visibility into the status and progression 

of its opportunities. With this system, companies can 

benchmark and report on the length of time an oppor-

tunity has spent in a given stage, providing leadership 

teams the ability to intervene when necessary. It also 

enables active management of the portfolio to meet the 

company’s goals. Also, the software provides out-of-the-

box integration with Rose & Associates’ suite of E&P risk 

analysis software tools. roseassoc.com, 3-gig.com

System quantifies water and oil saturation, 
detects gas and porosity
Probe has released the RAS pulsed-neutron tool, a 

three-detector system that uses sigma and carbon-oxygen 

(C/O) techniques to measure reservoir fluid saturation 

of oil, water and gas, according to a press release. The 

ability to accurately and reliably monitor reservoir con-

ditions is an ongoing challenge for operators and service 

companies alike.  Specialists at Hunter Well Science, a 

subsidiary of Probe, developed the RAS pulsed-neutron 

tool to measure reservoir fluid saturation of oil, water 

and gas. It operates in three basic modes: 1) sigma: 

water saturation detected via thermal neutron decay; 2) 

C/O: oil saturation detected with gamma spectroscopy; 

and 3) water flow: water velocity from oxygen activation. 

Also, in sigma mode, the three-detector array can be 

used to measure gas saturation.  For wells with limited 

data, the tool can make standalone porosity and lithol-

ogy measurements. probe1.com

The RAS pulsed-neutron tool from Probe monitors reservoir saturation  

levels of oil, water and gas. (Source: Probe)
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Containment shell reduces potential danger 
of accidents
Andax has released the Xtreme Shell pipe flange con-

tainment system, which is a reusable, hard containment 

shell designed to fully enclose a pipe flange, manifold 

or any other leak point, according to a company press 

release. The Xtreme Shell’s drain hose diverts the leak 

to a closed container, thereby reducing the potential 

danger of accidents or injuries caused by spills around 

equipment and walkways and eliminates the mess and 

ground contamination. The optional Andax Remote 

Monitoring System eliminates the need to monitor 

remote locations visually. It allows users to monitor fluid 

levels from a smartphone or computer 

24/7 and to receive instant alerts and noti-

fications via text or email. andax.com

Single platform consolidates  
and reduces training,  
engineering costs
Honeywell Process Solutions has released 

the Safety Manager SC, the next gen-

eration of its Safety Manager platform. 

Its modular, scalable design enables it 

to function as a single platform for all 

enterprise safety applications, allowing 

customers—who are often using four or 

five different safety systems—to consoli-

date and reduce their training and engi-

neering costs, and spare parts inventories, 

according to a company press release. 

Safety Manager SC incorporates a new 

Series C-based controller and Honeywell 

technologies such as LEAP, Universal 

Safety IO, offline simulation and Experion 

integration, which collectively simplify 

safety system engineering, development 

and testing. The platform was designed to 

ensure safety, simplify operations and reduce costs. It is 

ideal for global hydrocarbon processing companies with 

greenfield projects requiring safety integrity level (SIL) 

2 or SIL 3 solutions for distributed and safety applica-

tions or standalone safety solutions. honeywell.com

Emissions analyzer with internal data  
storage memory
The new E9000 emissions analyzer with a heated sample 

line is a completely portable system for U.S. Environ-

mental Protection Agency compliance level emissions 

monitoring and testing, according to a company release. 

The E9000 is ideal for regulatory and maintenance use 

in boiler, burner, engine, turbine, furnace and other 

combustion applications. It has up to nine total gas sen-

sors and electrochemical sensors and nondispersive 

infrared sensors. Other features include a heated probe 

head and sample line and an internal thermoelectric 

chiller with automatic condensate removal. The emis-

sions analyzer also has an internal data storage memory 

with 16,000 tests and a built-in printer with nonfading 

paper. Also, users can monitor and save data using an 

Android application. The analyzer also features software 

with automatic datalogging, is low NOx and true NOx 

capable and has precalibrated gas sensors. e-inst.com 

Please submit your company’s updates related to new  

technology products and services to Ariana Hurtado at  

ahurtado@hartenergy.com.

The E9000 emissions analyzer features Bluetooth wireless communications. 

(Source: E Instruments)
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1 US

Shell Oil Co. announced a Norphlet 

oil discovery at the company’s Dover 

prospect. The #1 (BP) OCS G33166 

is on Mississippi Canyon Block 612. 

It hit more than 244 m (800 net ft) 

of pay. The well was drilled to 8,839 

m (29,000 ft) and area water depth 

is about 2,225 m (7,300 ft). The 

discovery is about 21 km (13 miles) 

southwest of Shell’s Appomattox 

semisubmersible facility, which will 

serve as the hub for much of the 

new production scheduled to come 

online in the area.

2 Colombia

Canacol Energy Ltd. announced 

results from exploration well 

#1-Breva in the VIM 21 Block in 

Colombia’s Lower Magdalena Val-

ley Basin. The venture encountered 

8.8 m (29 ft) of net gas pay with 

average porosity of 27% within the 

primary Porquero Sandstone reser-

voir target. It was drilled to 2,304 m 

(7,560 ft), and a production test is 

planned. A nearby discovery to the 

south is #1-Toronja that was com-

pleted in mid-2017 and hit approx-

imately 4 m (14 ft) of net gas pay 

within the Middle Porquero Sand-

stone reservoir. It was tested flowing 

690,931 cu. m/d (24.4 MMcf/d) 

of gas with no water. The rig will 

be moved to drill exploration well 

#1-Borojo-1, which is in the 100% 

operated Esperanza E&E contract 

area and will target the gas-bearing 

reservoirs of Ciénaga de Oro. 

3 Argentina

Echo Energy Plc is underway at the 

second exploration well in a four-well 

program on the company’s Laguna 

de Los Capones concession in Argen-

tina. The program is surrounded by 

the Fracción C license area. The 

second exploration well, #1-ELA, is 

located in the southeastern extent 

of the license area. The venture is 

targeting a structural four-way clo-

sure at Springhill and Tobifera with 

a planned depth of about 1,800 m 

(5,905.5 ft). The gross, unrisked gas 

initially in place for the structure on 

a P-mean basis is estimated at about 

1.1 Bcm (40 Bcf). Echo is the oper-

ator of the Laguna de Los Capones 

concession and wells (50%) in part-

nership with Compañia General de 

Combustibles (50%).

4 Italy

Po Valley Energy has submitted a 

production concession application to 

develop the Selva Malvezzi Field in 

northern Italy’s Podere Gallina Block. 

A gas plant is planned at the recently 

proven Selva gas field with a capac-

ity to produce 150,079 cu. m/d (5.3 

MMcf/d) of gas. A recent and nearby 

completion, #1-Podere Maiar, was 

tested in Medium-Upper Pliocene C2 

sands of Porto Garibaldi with 25.5 net 

m (83.6 ft)  of pay with a peak flow rate 

of 148,125 cu. m/d (5.231 MMcf/d) 

of gas. Additional wells could be 

drilled in the field’s highly prospective 

Selva East, Selva South Flank and Ric-

cardina prospects. A 3-D seismic shoot 

is planned (subject to joint venture 

approval) across these areas in 2018 to 

2019. Po Valley is the operator of Selva 

Field and the block (63%) in partner-

ship with United Oil & Gas (20%) and 

Prospex Oil & Gas (17%).

5 Niger

Savannah Petroleum announced 

an oil discovery at exploration well 

#1-Amdigh. The well is on the R3 

portion of the R3/R4 PSC Area in the 

Agadem Rift Basin in Niger. Prelim-

inary results based on the interpre-

tation of the available data indicate 

that the well encountered an esti-

mated 22 m (72 ft) of net oil-bearing 

reservoir sandstones in the E1 and 

E2 reservoir units within the primary 

Eocene Sokor Alternances objective. 

Wireline logs indicate good-to-excel-

lent reservoir properties and quality 

with light oil. It was drilled to 2,469 

m (8,100 ft), and a production test 

is planned. Once completed, the rig 

will move to drill #1-Kunama to eval-

uate potential oil pay in Sokor Alter-

nances as the primary target, with 

the secondary target of potential oil 

pay in the Eocene Upper Sokor. 

6 Namibia

Chariot Oil & Gas is preparing to drill 

in offshore Namibia’s Prospect S. The 

prospect has 459 MMbbl gross mean 

prospective resources, with a further 

future potential upside of 2.2 Bbbl 

in other prospects within the Central 

Blocks license in Namibia. Prospect 

S is one of five dip-closed structural 

traps, with 1.758 Bbbl gross mean pro-

spective resources, which have been 

identified in the Upper Cretaceous 

turbidite clastic play fairway. Two 

other higher risk-reward stratigraphic 

traps have an estimated 885 MMbbl 

gross mean prospective resources. The 

company also could drill a second well, 

depending on the outcome of the cur-

rently planned drilling. Chariot is the 

operator of the Central Blocks license 

(65%) with partners AziNam (20%), 

NAMCOR (10%) and Ignitus (5%).

7 Lebanon

A consortium including Total, Eni 

and Novatek has received approval 

for drilling in blocks 4 and 9 in the 

Lebanese sector of the Mediterranean 

Sea. Block 9 lies in an area disputed 

with Israel, but there are no plans to 

drill in that area. The first well will 

be in Block 4, and drilling is planned 

in 2019. A second round of offshore 

licensing will be later in 2018 or 2019. 
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8 Thailand

In the G1/48 Block in the Gulf 

of Thailand, operator Mubadala 

Petroleum encountered oil at 

exploration well #8-Manora. The 

discovery is producing from the 

600 series sands that are the pri-

mary producing sands in Manora. 

The well was targeting a three-way 

dip closure of the Manora Footwall 

A Prospect in the upthrown side 

west of the Manora central block. 

Secondary objectives included shal-

lower reservoirs also productive 

in Manora and deeper objectives 

where oil shows were encountered 

in well #17-MNA. The #8-Man-

ora was drilled to 2,518 m (8,261 

ft). A cement plug is being set to 

abandon the openhole section and 

sidetrack the well (#8ST-Manora) 

to appraise the 300-500 series sand 

reservoirs above and below the pro-

ductive #18-MNA, 490-60 oil pool.

9 Australia

Real Energy Ltd. announced 

results from the #3-Tamarama well 

in the Queensland portion of the 

Cooper-Eromanga Basin in Block 

ATP927P. The preliminary wire-

line log interpretation, mud log gas 

readings and drill cuttings indicated 

gas-saturated Permian Toolachee 

and Patchawarra. According to the 

company, the petrophysical evalu-

ation indicated the well has a com-

bined net pay of 58.9 m (193.2 ft) 

true vertical thickness with 11.6 m 

(38 ft) of net sandstone gas pay in 

Toolachee and 47.3 m (155 ft) of net 

sandstone gas pay (from gross 130.5 

m [428 ft] true vertical thickness) 

in Patchawarra. The well has been 

cased and cemented to the total 

depth of 2,634 m (8,642 ft) and sus-

pended for fracturing. Real Energy is 

the operator of Block ATP927P and 

#3-Tamarama with 100% interest.

10 Australia

Senex Energy Ltd. completed drill-

ing at exploration well #1-Gemba 

in petroleum exploration license 

516 in the South Australia portion 

of the Cooper Basin. It is located 

on the southwest margin of the 

Allunga Trough and was designed 

to evaluate the gas potential of the 

low-permeability, intra-Patcha-

warra Sandstones. The well was 

drilled to 2,795 m (9,170 ft) with 

gas shows in the Dullingari group, 

representing a potential new gas 

play. The company is developing a 

fracturing and testing program for 

the well.  Senex is the operator and 

owns 100%. 
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PEOPLE

InterDam has welcomed Fraser Weir 

as CEO. Berend Groeneveld, former 

CEO and founder, will fulfill the role 

of chief commercial officer.

Eskil Jersing has joined Wentworth 

Resources Ltd. as CEO and has been 

appointed to the company’s board. 

Hunter Oil Corp. has appointed 

Al H. Denson, P.E. CEO, replacing 

Andrew Hromyk who has assumed 

the role of executive chairman.

Janette Marx (top) has been 

appointed group CEO of 

Airswift, and Peter Searle will 

assume the role of executive 

chairman. In addition, Ian 

Langley has been appointed 

senior independent director, 

and Meredith Morris (bot-

tom) has been hired as business devel-

opment manager for global mobility. 

HighPoint Resources Corp. has 

named Paul Geiger COO.

Nuverra Environmental Solutions 

Inc. has selected Robert Fox as COO 

and president.

Neil Smith has stepped down as 

COO of Crescent Point Energy 

Corp., and Ryan Gritzfeldt has 

assumed the position. In addition, 

Tamara MacDonald has stepped 

down as senior vice president of cor-

porate and business development.

Geoffrey R. King, CFO and vice presi-

dent of Abraxas Petroleum Corp., has 

resigned to pursue another opportu-

nity in the financial sector. Bill Krog 

will serve as interim principal finan-

cial and accounting officer. In addi-

tion, Steven P. Harris has been hired 

as director of finance and capital mar-

kets for the company.

Crestone Peak Resources 

has named board mem-

ber Roger Huang (left) 

chief development officer 

and executive vice president. In 

addition, James Trimble has been 

appointed a chairman, and former 

chairman Avik Dey has transitioned 

to a director role on the board. 

William (Will) L. Smith has been pro-

moted to president of Nissan Chem-

ical America Corp. He also will serve 

on the company’s board of directors.

Anadarko Petroleum Corp. has named 

Mitch Ingram executive vice presi-

dent of international, deepwater and 

exploration. In addition, Ernie Ley-

endecker, the former executive vice 

president of exploration, has retired.

Michael J. Dolan, senior vice pres-

ident of Exxon Mobil Corp., has 

announced his intention to retire 

Aug. 1 after 38 years of service. 

Neptune Energy Group 

has appointed David Hem-

mings vice president of 

business development. 

Guy Baber has joined Marathon Oil 

Corp. as vice president of investor 

relations. In addition, Zach Dailey 

has been appointed adviser to the 

CEO and president.

Saturn Oil & Gas Inc. has 

appointed Geoff Jones vice  

president of finance, and Christo-

pher Ryan has been elected to the 

board of directors.

Dr. Ping Lee has joined Next- 

Decade Corp. as senior vice presi-

dent of LNG marketing for China 

and Southeast Asia.

After 26 years with Frank’s Interna-

tional, Burney “B.J.” Latiolais Jr., 

president of Tubular Running Ser-

vices, will leave the company at the 

end of this year. He will serve as an 

executive adviser to the senior man-

agement team. Steve Russell has 

been promoted to the position. In 

addition, Natalie Questell has been 

promoted to vice president of human 

resources, and Nigel Lakey has been 

named to lead the company’s tubular 

sales business. John Symington has 

been named senior vice president, 

general counsel, secretary and chief 

compliance officer, replacing Alejan-

dro “Alex” Cestero who left the com-

pany to pursue other opportunities. 

The Petroleum Equipment & Ser-

vices Association (PESA) announced 

that Tim Tarpley will serve as the 

group’s vice president of govern-

ment affairs. 

Aqualis Offshore has 

appointed Mark McNeil 

Cassidy country manager 

in Qatar. 

Eric Frank has been appointed 

country manager of Global Mari-

time’s U.S. operations.

C-Innovation LLC has named Shaun 

Lazenby commercial manager.

Justin Thomas has been hired as 

business development manager of 

Danfoss’ marine, oil and gas busi-

ness for its power solutions segment.

Bureau Veritas has 

appointed Flavia Rezende 

(top) offshore manager in 

North America. In addition, 

Chad Fuhrmann (middle) 

has been named operations 

manager for MAC, a Bureau 

Veritas company, and Neale 

Fraser (bottom) has been 

appointed MAC’s opera-

tions manager in Europe. 
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Randy Limbacher has been named a 

new independent director of Trans- 

Canada Corp.

Nancy K. Buese has been 

appointed an independent 

director of The Williams Com-

panies Inc.’s board. 

Flotek Industries Inc. has welcomed 

David Nierenberg to its board of direc-

tors as Kenneth T. Hern has resigned.

Deloitte has promoted Shaun Reynolds 

to partner. 

John Krenicki Jr. has been elected  

to Devon Energy Corp.’s board  

of directors.

COMPANIES

FairfieldNodal has changed its name to 

Fairfield Geotechnologies.

Wellpro Group, a new well intervention 

startup, is based at a 534-sq-m (5,750-sq-

ft) office and workshop space in Aber-

deen, Scotland. 

Locus Bio-Energy Solutions has opened a 

new 437-sq-m (4,700-sq-ft) facility for paraf-

fin dispersal and EOR in Midland, Texas.

Gardner Denver Petroleum & Indus-

trial Pumps has opened its Gardner 

Denver Oklahoma City 2,323-sq-m 

(25,000-sq-ft) repair facility. 

Drillinginfo has acquired 1Derrick and 

PLS’ research and database business, 

two companies that offer solutions for 

sourcing, valuing and analyzing asset 

and corporate transactions.

National Energy Services Reunited 

Corp. has completed its business com-

bination with Gulf Energy SAOC and 

National Petroleum Services. 
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last
WORD

Velda Addison, Senior Editor, Digital News Group 

W
ith a barrel of West Texas Intermediate crude 
trading for more than $72/bbl and oil and gas 

production increasing, the climate is looking favorable 
for the industry—especially in terms of jobs.

The ramp-up in activity following the downturn 
means a growing need for skilled workers. The labor 
market appears strong, according to the latest Dallas 
Fed Energy Survey. The survey of industry executives 
tracks conditions facing energy firms in the 11th District 
using an index, with positive readings 
indicating expansion.

The survey’s second-quarter 2018 
employment indexes reached their 
highest level in the survey’s history.

“Labor market indexes point to 
more rapid growth in employment 
and notably longer work hours in the 
second quarter, particularly in oilfield 
services firms,” the Federal Reserve 
Bank of Dallas said in the survey 
released June 27. “The employment index was 44.1 for 
services firms and 11.6 for E&P firms—the highest lev-
els for both indexes since the survey began.”

Employees in the oil patch also are working long 
hours. The index showed these numbers were either at 
or near all-time highs. However, the index that tracks 
wages and benefits was down—dropping from 33.8 in 
the first quarter to 27.9 in the second quarter.

Still, the news is good considering the hundreds of 
thousands of jobs that were lost when oil prices tanked 
in the fourth quarter of 2014 when global production 
exceeded demand.

Plus, there are still positions to fill. A quick online 
search of jobs available shows needs run the gamut. 
Some companies are looking for frack workers, artificial 
lift specialists and equipment operators, while others 
are seeking landmen, analysts and project managers.

Most of the firms surveyed (69%) said they are not 
having hiring problems.

Of the firms that are having difficulty filling positions, 
most said filling low-skill and mid-skill positions was 
challenging. The top reason given for difficulty finding 
workers was a lack of applicants, followed by a lack of 
experience and technical skills.

When all executives were asked about recruitment 
and employee retention tactics, most employers said 
they tend to increase wages and/or benefits (45%); 
increase variable pay, including bonuses (30%); and 
step up recruiting efforts (24%) to attract workers.

There appears to be a strong need for oilfield truck 
drivers, particularly in the Permian Basin, according 

to speakers at Hart Energy’s DUG 
Permian exhibition and conference 
and others such as BP Capital Fund 
Advisors. Some companies are even 
offering annual salaries of $100,000 
with bonuses, according to E&P ’s June 
2018 “Market Intelligence” report.

The need for drivers comes as shale 
players increase sand usage per well, 
working to optimize completion tech-
niques and get more from wells.

In terms of oil and gas production, the survey showed 
continued growth.

“The oil production index advanced from 34.3 in the 
first quarter to 39.0 in the second. Furthermore, the 
natural gas production index moved up from 25.0 to 
33.4,” the release said. “Both indexes are at their high-
est levels since the survey began and suggest that oil 
and gas production rose at an accelerated rate relative 
to last quarter.”

In all, the survey’s business activity index—which 
provides a broader look at conditions facing the indus-
try—jumped from 40.7 to 44.5. The increase marked 
the second highest level since the survey began in 2016, 
according to the release. “The increase was driven by both 
exploration and production and oilfield services firms.”

Nearly 140 E&P and oilfield service firms located or 
headquartered in the district participated in the quar-
terly survey, which is based on data collected June 13 to 
June 21. 

Fed survey looks positive for oil, gas 
labor market 
The ‘help wanted’ sign is out for skilled workers to fill vacancies created during the  

market downturn.

Most of the firms  
surveyed (69%)  
said they are  
not having  

hiring problems.
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