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Unpack your patience, 
Mr. President   
Early offshore successes show the potential for Mexico’s oil 
and gas future.  

S ix years ago, after the passing of a constitutional amendment that opened 
its energy sector to foreign investment, Mexico put out the welcome mat 

and the industry came knocking. 
But great change does not come without its challenges, and the man-

agement of expectations is the greatest of all challenges. Rapid economic 
growth is expected by the country’s public. The people need cash fast. The 
government needs cash faster. Petróleos Mexicanos needs cash fastest. 

Supermajors, independents and national oil companies participated in bid 
rounds and the foundation for future growth was set. By mid-2018, Mexico 
had hosted eight auctions, garnering more than 100 contracts for E&P, with 
a total future investment value of more than $160 billion, according to “Mex-
ico’s New Energy Reform” report published by the Woodrow Wilson Interna-
tional Center for Scholars.

However, another great change came to the country with the election of 
Andrés Manuel López Obrador in July 2018 as its new president.   

One year into his term, he sees the reform as a failure and stated that no 
more contracts would be awarded unless companies produced results, accord-
ing to a Reuters article from June 20. 

“How are we going to justify having more invitations to bid for oil blocks  
if what was done was a failure or hasn’t delivered results,” he is quoted in  
the article. 

Let’s examine two of those “failures.”
Italy’s Eni announced in July that it had started up the country’s first new 

offshore field since the energy reform allowed foreign companies to work 
in the country, according to a press release. Eni started the early production 
phase from the Miztón Field in Area 1, located in the Campeche Bay. This 
is the first step in the area’s development of the estimated 2.1 Bboe in the 
Amoca, Miztón and Tecoalli fields. Eni acquired Area 1 in a competitive bid 
round in September 2015, the release said.

Mexico’s National Hydrocarbons Commission announced in early June 
that it had approved exploration plans for nine deepwater areas submitted by 
Royal Dutch Shell. The company could invest up to $2.4 billion in the nine 
deepwater areas over the next four years and will drill at least 13 wells in the 
projects, with production expected to begin in 2026 at the earliest, the Reu-
ters article stated.

Unpack your patience, Mr. President. The reform is not 
a failure. It just needs more time. 

7
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Chris King, Rockwell Automation

I t’s a truth that has passed the test of time in oil and gas 
operations: a company is only as good as its workers. 

Even today, with more information and greater auto-
mation, success still hinges on veteran operators, the 
ones who have a detailed understanding of a company’s 
process and seemingly always make the right decision, 
whatever the situation. 

But what happens when these MVPs of the oil field 
retire? The less experienced workers who take their 
place likely will not have near the same level of know-
ledge, and a company cannot afford to spend months, 
and even years, rebuilding it. 

With a modern distributed control system (DCS), a 
company’s new operators can become virtually as effec-
tive as its best operators in mere weeks. A modern DCS is 
information-enabled and seamlessly connects all aspects 
of a company’s operations, arming operators with clear, 
actionable information. It can help guide them through 
operating problems in real time. As a result, managers 
can have greater confidence that even their newest oper-
ators will soon be among their best workers. 

Empower all workers
By guiding operators’ decisions, a modern DCS can 
reduce a company’s operational reliance on workers who 
have accumulated vast “tribal knowledge” over the years. 
It also can reduce the time it takes for new workers to get 
up to speed on their jobs. This could prove critical for 
managing the turnover of millennials who may only stay 
in one job for a few years, not a few decades.

So, how exactly does a modern DCS do this? It uses 
a high-performance human-machine interface that 
provides critical information to workers and guides 
them to the right decisions during production and 
maintenance. This involves using a combination of 
situational awareness techniques and screen graphics 
that enhance an operator’s focus and response time. By 
guiding operators and avoiding nonessential data that 
can distract them, a modern DCS improves process visi-

bility, decision-making and safety, and these capabilities 
can benefit experienced workers just as much as they 
do new workers if the information is limited in a com-
pany’s operations.

Consider the case of one pipeline operator. The com-
pany deployed a modern DCS at one of its compressor 
stations to replace an older control system that lacked 
data-driven visibility. The DCS has pervasive access 
to engine operation data. Now operators have vastly 
improved asset visibility and production information. 
This is helping them respond faster to operational, 
maintenance and flow-control issues.

As one of the company’s instrumentation and elec-
tronics specialists put it, “We’re trying to optimize 
every operational aspect in real time that contributes to 
improved uptime, efficiency and profitability.”

Reduce alarm burdens
Sometimes it can seem like alarms create more prob-
lems than they solve. Legacy alarm systems, in particular, 
can generate distracting nuisance alarms. They also 
often lack historical information. This can make it hard 

Build an all-star workforce with a  
modern DCS     
An information-enabled DCS can make oil and gas operators more effective by  
simplifying their jobs and offering useful insights.

A modern DCS provides a single control platform to improve 

productivity and efficiencies across all operations.  

(Source: ViblyPhoto/Shutterstock.com)
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for workers, especially novice ones, to figure out the 
root cause of an alarm quickly and effectively.

A modern DCS, however, rationalizes alarms in 
the company’s operations to reduce nuisance alarms 
and make remaining alarms actionable. The result? 
As alarms occur, operators are guided by the DCS 
to immediately know what they need to do and how 
urgently they need to perform these actions. This 
cuts troubleshooting time and costs, which ultimately 
reduces downtime and lost production as well as 
reduces safety incidents.

For example, one gas-processing plant’s legacy alarm 
system frequently triggered nuisance alarms. It also 
lacked clear documentation to help operators find the 
cause of alarms, which led to guesswork and precious 
time spent on troubleshooting instead of other value- 
added tasks. 

After implementing a modern DCS, the team identi-
fied alarms that didn’t need to be included in the sys-
tem. They reduced the total number of alarms by about 
one-third and rationalized those remaining. Now opera-
tors can quickly see if alarms are critical or low priority. 
The DCS also stores the sequence of events leading to 
an alarm to help workers understand the root cause of 
issues faster and eliminate guesswork.

Get ahead of downtime
Oil and gas operations are being flooded with smart 
devices in the hopes of improving asset reliability and 
reducing downtime. These goals are achievable but only 
if a company can turn the raw device data into clear, 
actionable information. 

A modern DCS turns diagnostic and performance data 
into actionable information. Operators use this informa-
tion to see if an equipment unit or production unit is 
nearing failure and can even track when those failures 
are most likely to occur. Then they prioritize when assets 
need to be serviced or replaced and schedule that work 
during planned maintenance windows before unex-
pected downtime occurs.

When one gas transmission company replaced the con-
trol system across its pipelines with a modern DCS, better 
information was one of its goals. The company’s legacy 
system didn’t provide the information needed to opti-
mize operations proactively. The new DCS has changed 
that, allowing monitoring, reporting and data recording 
for immediate and future access. The DCS also can share 
information across facilities and up to the executive level. 

Now, with this information-enabled system, workers 
are making more educated decisions based on real-
time and historical operations data. For example, the 

company’s engineering team is 
using new insights into its engine 
operations to conduct more active 
and ongoing preventive mainte-
nance. As a result, the company 
saved about $2.3 million from 
reduced maintenance costs and 
downtime in just one year.

An easy decision
If a company is building a new gas 
processing plant or replacing a con-
trol system that’s nearing obsoles-
cence, there is reason enough to 
use a modern DCS. It provides a 
single control platform to improve 
productivity and efficiencies across 
all operations, scalability to grow 
with production demands and  
real-time information to improve 
decision-making across roles. But  
a modern DCS becomes even  
more valuable when it can fill the  
knowledge gap of newer workers 
and elevate the performance of  
all workers. 

The total number of alarms at one facility after implementing a modern DCS was reduced by 

about one-third, and operators can now better identify alarms that are critical or low priority. 

(Source: ZoranOrcik/Shutterstock.com)
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Richard Mason, Chief Technical Director

Three transactions in 18 months, and Wall Street 
rumors, are fueling expectations for the next consol-

idation cycle among pressure pumpers. 
The current cycle started when Schlumberger 

Ltd. acquired Weatherford International’s 1 million 
hydraulic horsepower (hhp) in U.S. pressure pump-
ing assets in January 2018 for $430 million. Next, 
Midland-based pressure pumper ProPetro bought 
Pioneer Natural Resources Co.’s eight-spread pres-
sure pumping division and 510,000 hhp for $400 mil-
lion in stock and cash in the fourth quarter of 2018. 
Then, in June of this year, C&J Energy Services Inc. 
and Keane Group Inc. announced a $745.5 million 
all-stock merger creating the third largest domestic 
stimulation fleet with 50 spreads and 2.3 million hhp 
(the transaction is scheduled to close by the end of 
the year). In all, three deals, 
$1.5 billion in consideration 
and 2 million hhp.

Finally, there is banter in 
the capital markets about 
a potential divestment of 
Patterson UTI Energy’s 
1.5-million-hhp Universal Well 
Services stimulation division, along with speculation 
that Superior Energy Services and FTS International 
are acquisition targets.

Meanwhile, well stimulation companies are getting 
better and more efficient at what they do, essentially 
working themselves out of a profit as pricing deflates. 
And that begs the question as to how consolida-
tion will benefit the stimulation sector. The sector 
has done yeoman’s work in reducing well cost and 
improving performance, which has offset the aggre-
gate overhead that consolidation promises to elimi-
nate. Greater efficiency improvements are on the way. 

The problem is too much equipment for shrinking 
demand. So why buy equipment destined to stack 
out? Scrapping equipment won’t justify the finan-
cials on the deal for publicly held pressure pumpers. 
Following the land drilling consolidation in the late 
1990s, legacy equipment remained on the books 

even as it rusted for more than a decade before the 
eventual write-down of assets once considered to 
have shareholder value. 

The well stimulation sector already reflects the 
land drilling sector where five public entities rep-
resent 50% of the market and the rest fight for the 
remaining portions of a shrinking pie. Post C&J/
Keane, the well stimulation sector will feature four 
firms with more than 2 million hhp that collectively 
account for more than 50% of the sector’s capacity 
and a secondary tier of companies in the 1 million 
to 2 million hhp spread range. Basically, nine firms 
represent more than 80% of stimulation capacity.

Three factors argue for change. One is the business 
model where E&P self-sourcing eliminates value-added 
services provided by service companies that formerly 
delivered cradle-to-grave wellsite service, squeezing 
out a living in a low-margin business by compounding 
small profits from multiple steps in the value chain. 

The handful of pressure pump-
ers that rent hydraulic horse-
power only to large self-sourc-
ing E&P companies are find-
ing that business model to be 
economically challenging in a 
chronically oversupplied pres-

sure pumping market and are 
themselves candidates for consolidation. 

A second factor is technological change. Interesting 
to note that ProPetro announced orders for incremen-
tal electric fleets after acquiring Pioneer’s mechan-
ical pressure pumping division. ProPetro bought a 
decade’s worth of work—and the labor—rather than 
the assets. Technological change is coming though; 
orders for electric stimulation fleets represent less 
than 4% of market share in an industry with 365 active 
spreads. Finally, the industry is undergoing a drought 
in capital, closing off avenues for growth among 
smaller pressure pumping firms.

Industry economics encourage consolidation, espe-
cially as E&P companies spend less under financial 
pressures external to the industry. Shorter term, the 
consolidation question must overcome the hurdle 
whereby the economics of consolidation offset an 
unbalanced bid-ask spread for depleting assets.  

The consolidation conundrum     
Will consolidation help stimulation firms overcome chronic oversupply?

n Stimulation providers face 
pressure to consolidate.

n There is too much equipment 
and too little demand.
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While bigger is always perceived to be better on the 
road to firsts, there are times when smaller is the 

best fit. With a suite of oil and gas giants in its portfolio, 
Equinor brought its smallest and most revolutionary 
platform onstream in 2018. In July of this year, the 
company announced the discovery of a 112-m (367-ft) 
oil column in a segment of its Oseberg Vestflanken 
Field that had not been previously tested. The well will 
be put onstream soon via the Norwegian Continental 
Shelf’s (NCS) first unmanned, remotely operated H 
platform on the Oseberg Field, a news release stated.

“This discovery improves the Oseberg Vestflanken 
resource base. It can be put onstream with limited invest-
ments and adds significant value to the partnership. We 
are combining drilling of exploration and production 
wells to achieve highly profitable exploration wells at low 
cost,” said Gunnar Nakken, 
senior vice president for 
the operations west cluster 
of Equinor, in the release. 
“Discoveries as these under-
line the importance of 
near-field exploration. Our 
ambition is to maintain 
profitable production from 
the NCS for several decades. 
A major contribution will 
come from wells that are 
drilled at low cost and close 
to existing infrastructure.” 

The 30/6-H-9-T4 explo-
ration extension well was 
drilled by the Askepott 
jackup rig as part of the 
Oseberg Vestflanken 2 
project, the release stated. Plans call for the drilling of 
11 wells total by the Askepott, with nine being drilled 
through the platform and two through an existing 
subsea template. 

The Askepott is a GustoMSC CJ70 rig model specif-
ically designed for year-round use in moderate and 
harsh environments in water depths up to 150 m (492 
ft) on the NCS. 

The road to the Oseberg H platform started out as 
a project in 2012 to find a simpler, more cost-effective 
solution to deliver NCS hydrocarbon resources from 
below the seafloor to the shore. So Equinor set about 
delivering a solution dubbed “subsea on a stick” that 
eventually found a home at Oseberg Vestflanken.  

If there were a Hall of Petroleum Giants, then the 
NCS would have long 
ago snagged a seat at the 
hall’s table as it is home to 
Ekofisk, Statfjord, Oseberg 
and Snorre, all discovered 
prior to 1980.

The Equinor team 
looked to tap into the 
extensive infrastructure 
of these aging giants. The 
Oseberg H platform is fully 
automatic and remotely 
operated. There are no 
living quarters, helicopter 
decks, lifeboats or toilets 
on the platform. Opera-
tions are tied back to the 
Oseberg Field Center 
located 8 km (5 miles) 

northwest of the platform.
“Oseberg H is a pilot and our first unmanned plat-

form,” said Anders Opedal, Equinor’s executive vice 
president for technology, projects and drilling, in  
the release. “We are further developing the 
concept and believe that the 
next version will be even  
more competitive.” 

New tricks for an old giant
A discovery at Oseberg Vestflanken increases the field’s resource base while  
demonstrating importance of near-field exploration. 

Read more commentary at 

HartEnergy.com

JENNIFER PRESLEY
Executive  Editor

jpresley@hartenergy.com

Discoveries like the one made through the drilling of the  

30/6-H-9-T4 exploration well underscore the importance of 

near-field exploration. (Source: Equinor) 
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completions &
PRODUCTION

T he nature of shale wells is such that production 
rates vary greatly in a short period, producing 

high rates when wells are initially completed and 
falling off substantially before leveling out over the 
long term. As a result of such dramatic production 
variations, production engineers can be challenged 
in designing artificial lift methods. In addition, 
companies are working on solutions to problems 
like faulty lift equipment, which leads to high costs 
and downtime. 

Electric submersible pumps (ESP) and gas lift are 
among the multitude of choices operators have when 
choosing artificial lift designs. Shortly after the com-
pany went public last year, Apergy looked to get a 
sense of how operators saw the two lift methods, or if 
they saw much of a difference in them at all. As the 
survey showed, operators said the two technologies 
are not interchangeable. 

One respondent, a production and engineering 
expert at a large, publicly traded independent, said 
multiple factors go into the deci-
sion when choosing an artificial 
lift strategy.

“What you can’t see is under-
ground and the differences 
from one well to another can be 
extremely big in terms of the bot-
tomhole pressure and flow rates,” 
the respondent said.

Apergy found that in the liquids- 
rich Midland and Bakken basins, 
ESPs were the primary initial form of artificial lift, 
while in places like the gassier Delaware and Eagle 
Ford basins, operators were more likely to opt for gas-
lift methods. Respondents said the most critical factors 
when selecting an initial artificial lift technology are a 
reservoir’s IP rates, its gas-oil ratio and access to natu-
ral gas and compressors. 

However, companies surveyed also said that in the 
current oil price environment of about $55/bbl oil, 
artificial lift selection is more often determined by ini-
tial flow rate and well conditions and that “improving 
oil price favors ESP due to higher production rates 
driving higher returns.”

Higher returns, of course, is the name of the cur-
rent game in the E&P world. When deciding artificial 
lift strategies, among a variety of others, operators can 
face the choice of a higher-cost method that provides 
greater returns, like an ESP, over a lower-cost option, 
but one that might not provide the best results from a 
production standpoint.

Compounding matters is the issue of ESP failure, 
which is costly in both the financial and downtime 
sense. One of the most practical and, so far, successful 
applications of artificial intelligence being deployed 

in oil and gas operations is the pre-
diction of ESP failures. 

Following the price downturn in 
2016, an operator in Colombia’s 
Casabe Field chose to leave a num-
ber of wells inactive, even though 
they still contained significant 
reserves. According to the recent 
SPE-190961 paper on the topic, 
“the cause of this decision was the 
expenses associated [with] the high 

frequency of interventions required due to the adverse 
sand production effects on the artificial lift systems.”

To solve the problem, the operator’s service provid-
ers developed a new helico-axial downhole pump, or 
V-pump, that resulted in an extended runlife in the 
four pilot wells of between 180% and 420%, according 
to the SPE paper.

With indications that the era of optimized comple-
tions might have peaked, and with operators cutting 
back on drilling activity in favor of max-
imizing production, artificial lift will 
likely play an even more important role 
in a company’s operations.  

Read more commentary at 

HartEnergy.com

BRIAN WALZEL
Associate  Editor,  

Production Technologies
 bwalzel@hartenergy.com

Decisions abound in artificial lift   
Not all lift mechanisms are created equal.

Artificial lift selection  
is more often  

determined by  
initial flow rate and  

well conditions.
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A revival is underway in the deepwater sector as 

it positions itself as a viable alternative to tight oil 

investments. (Source: AzmanMD/Shutterstock.com)
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New approaches bring offshore transformation

Jennifer Presley, Executive Editor

Deepwater projects prior to the market downturn of 2014 were 
not known for being small, fast or easy on budgets. Post 2014, 

the offshore industry responded with deep cuts in cost, cycle time and 
breakeven costs. These cuts brought changes in design and work pro-
cesses, and in turn, reinvention for the deepwater sector. As the offshore 
industry continues to transform to meet global energy demands and chal-
lenges, the collaboration between service industries and operators are 
delivering technology solutions. 

In exclusive interviews with E&P, subsea experts share details on 
how a phased development approach to field development, along with 
long-distance subsea tiebacks are making an impact. Additional articles 
in this month’s cover feature examine the nuances of deepwater pipe-
lay vessel options and innovative solutions under development in the 
Atlantic Canada region. 
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Transformation underway
The reports of deepwater’s demise were, to paraphrase 
Mark Twain, an exaggeration. What is not an exaggera-
tion is the rapid transformation the sector has undergone 
in the past few years. The deepwater projects of today are 
simpler, smaller and require less capex and opex. 

A deepwater revival is underway as the slimmer and 
more agile deepwater sector, with its shorter investment 
cycles, is now offering a viable alternative to tight oil, 
according to a Wood Mackenzie report. “In both deep 
water and tight oil, costs have come down while devel-
opment techniques have improved, allowing vast new 
reserves to break even under $50,” said Angus Rodger, 
director of Asia-Pacific upstream for Wood Mackenzie, 
in the report.

While the nature of deep water hasn’t fundamentally 
changed, the investment proposition has, Rodger noted. 
“There has been an impressive reset of deepwater eco-
nomics. Pre-FID [final investment decision] projects’ 
breakevens have fallen 37% from an average $79/boe  
down to $50/boe,” he said. “Average development 
capex/boe has fallen from over $20/boe in 2013 to 
under $8/boe today.”

Compression of the investment cycle has led to com-
panies focusing on bringing fields online faster through 
the use of simpler development concepts, including 
the increased use of subsea tiebacks, the report noted. 
“Simpler projects are quicker—from 2004 to 2014, the 
average project took 10 years from discovery to come 
online. From 2015, the time from discovery to first pro-
duction has halved to five years. Leading the way are 
new low-breakeven developments in the U.S. Gulf of 
Mexico [GoM] and Angola,” Rodger said. 

Shortened times to development can only help the 
deepwater sector continue to prosper. According to a 
McKinsey Energy Insights report, by 2035 an additional 
43 MMbbl/d of new crude production from unsanc-
tioned projects will need to be added to meet demand. 
Offshore is forecast by McKinsey to be responsible for 
providing about 30% of that 43 MMbbl/d, with half of 
the total offshore volume expected to come from deep-

water and ultradeepwater resources under their base 
case scenario.

Application alternatives
The need for long-term planning and large capital allo-
cation with delayed returns has historically fit the bill 
for what a subsea deepwater oil and gas field develop-
ment project requires. However, phased development 
approaches and long-distance tiebacks provide deep- 
water alternatives.

At this year’s Offshore Technology Conference, Jon 
Marsh Duesund, a partner at Rystad Energy, presented 
the energy consultancy’s findings on the pros and cons 
of phased developments (Table 1) as compared to what 
he called the “big elephant in the room”—shale. 

He noted that while offshore costs have come down, 
the sector still trails shale development in the amount of 
time it takes for investors to recover their initial invest-
ment: offshore is down from 10 years to seven while for 
a shale well it is down to less than two years. The emer-
gence of shale will yield short and more volatile market 
cycles, creating more uncertainty for operators looking 
to make long-term investment decisions, he added.  

“We need to prepare for that and keep it in mind as 
we plan future projects,” Duesund said in his presenta-
tion before noting that almost one-third of the global 
capex in 2018 went into U.S. shale. “For those in the 
deepwater, that’s money that could have gone into off-
shore projects.”

In determining what he believes are the pros and 
cons of a phased development approach, Duesund 
noted an increase in the number of scaled-down facil-
ities, with an overarching post-downturn deepwater 
trend toward the use of more subsea tiebacks. Before 
the downturn, tiebacks had an average 22% share of 
sanctioned projects from 2011 to 2013, and the average 
was 67% from 2015 to 2018, he said. 

The use of tiebacks offers a way for operators to use 
available facilities more efficiently. “Long-distance  
tiebacks provide a capital-efficient way of developing  
a field,” said Douglas Wiles, project engineering man-

ager for subsea projects at 
TechnipFMC. “Many of the exist-
ing production facilities, partic-
ularly in the GoM, are underuti-
lized. The facilities were sized for 
early production. A long-distance 
tieback can generate additional 
value from a reservoir by making 
greater use of existing offshore 
processing capacity.” 
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TABLE 1. Rystad Energy lists the pros and cons of phased development.  

(Source: OTC-29483-MS paper)

PROS CONS
Lower initial capex Lower long-term value creation

Faster startup and payback period Less optimal long-term development

Reduced subsurface risk Limited flexibility and expansion options
Tenders can capture changing  
market conditions Suboptimal risk-reward

Lower investment risk Less gain of suppliers’ experiences
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The time to first oil also is accelerated as there is 
no need to build a new facility. “Another benefit of 
the phased development approach, along with sched-
ule acceleration, is risk reduction,” said Janardhan 
Davalath, business development manager for subsea 
processing at TechnipFMC. 

“If the operator has a choice between a large field devel-
opment with a brand new host and putting in multiple 

billions of dollars in capex, then that 
is a lot of financial risk,” he said. “If 
they use the phased development 
approach, tying only one or two wells 
back to an existing host facility, then 
they’ve reduced the financial risk.” 

Another benefit of a phased 
development approach is that it 
allows the operator to get to know 
the reservoir better. “There also is 
a significant reduction in risk of 
the reservoir not being delineated 
correctly before investing capital,” 
he said. “It enables a step-wise 
investment decision.” 

It is a point seconded by Wiles. 
“The information on where to locate 
your wells is based upon reservoir 
modeling and/or data from a few 
exploratory wells,” he said. “With 
time and with production, much 
more is known. It is possible—and 
quite likely—that the well locations 
that are decided on for the initial 
production facility are not ideal. 
Therefore, long tiebacks enable 
future wells to be located so as to 
improve production and recovery.”

Integration execution
Moving hot reservoir fluids in 
flowlines along a cold seafloor for 
extended distances does create 
unique challenges. The phased 
development approach can address 
these challenges by enabling opera-
tors to plan and select technologies, 
as needed, to ensure the success of 
the tieback. For example, flowline 
heating and chemical treatment sys-
tems can prevent the formation of 
hydrates blocking the line and the 
flow due to temperature loss. 

Subsea boosting pumps help ensure oil will flow dis-
tances of 48 km (30 miles) or more, providing the extra 
bump in pressure needed for when it is too low for the 
oil to flow naturally. For a brownfield project, ensuring 
the in-place systems can accommodate the additional 
load placed on by the new systems is key. 

“For long-distance tiebacks, more power is often 
needed; there is typically a limited amount of power 
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Installation of the subsea pump station for LLOG’s Who Dat Field is expected to be completed in 

the second half of the year and will result in an increase in production of 3,000 bbl/d, according 

to LLOG. (Source: TechnipFMC)

The subsea pump for LLOG’s Who Dat Field is powered by a permanent magnet motor  

capable of operating at speeds up to 6,000 rpm to achieve necessary boosting pressure. 

(Source: TechnipFMC)
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available for new tiebacks to brownfield facilities,” 
Wiles said. “On the Who Dat project, which has a rela-
tively short tieback distance of 3 miles [5 km], LLOG 
installed a new, dedicated power generator.”

In March 2018, LLOG awarded TechnipFMC with 
an integrated engineering, procurement, construction 
and installation contract to provide a subsea boosting 
system to expand production at its Who Dat Field. 
The field, located in the GoM’s Mississippi Canyon 
Block 503 and 547 in about 945 m (3,100 ft) of water, 
entered production in 2011. The depletion plan for 

the field comprises 11 subsea wells, 
11 productive horizons, 26 reservoirs 
and 35 planned completions, accord-
ing to TechnipFMC. 

The company worked on the field 
during its development in 2011 and 
2013 for LLOG, installing seven 
initial subsea production trees and 
control systems, four subsea mani-
folds, multiphase meters, and electric 
and hydraulic subsea distribution 
systems. As development continued, 
the company ultimately provided 
subsea production trees and control 
systems for all 11 Who Dat wells. This 
new contract covers the development 
and installation of a 2-MW, 10,000-psi 
subsea multiphase boosting system 
optimized for the gas content of the 
field, along with a power and control 
umbilical, tie-in structure, topsides 
and subsea control system and distri-
bution, according to the release. 

The boosting pump, powered by a 
permanent magnet motor, operates at 
speeds up to 6,000 rpm to achieve the 
required boost pressure for the well 
fluids and, in turn, will help LLOG 
realize about a 10% increase in pro-
duction rates. 

Early engagement with the operator 
on the project has been a key enabler, 
ensuring that final design decision 
is the optimal one. “Specifically with 
LLOG, we were able to provide data to 
support the modeling of the different 
development scenarios. We uploaded 
an electronic version of a pump into 
LLOG’s reservoir model and helped 
them understand what it is that the 

pump is capable of doing,” Wiles said. “By getting 
involved early, we were able to help LLOG to get infor-
mation upfront to enable them to make an assessment 
based on the value of a particular solution.”

For Davalath, early engagement helps bridge the 
knowledge gap, especially in regard to unique technolo-
gies like subsea boosting or processing. “By helping 
close the gaps on long lead times and through identify-
ing upfront engineering requirements, we can ensure 
the right phasing of the development to move through 
the decision gates efficiently,” he said. 

Pipeline end terminals (yellow) are staged on the deck of TechnipFMC’s Deep Blue pipelay 

vessel. (Source: TechnipFMC)
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Ray Young, Wood

P ipelines are critical components of oil and gas pro-
duction. As the industry advances into increasingly 

complex subsea landscapes and more remote areas, con-
siderations around pipelaying capabilities have become 
more important.  

But what is the most economically efficient pipeline 
design and lay capability within the industry today? In 
short, it is determined by three key factors: the pipe-
laying method, the characteristics of the pipe and the 
pipelay vessel itself. 

Critical factors
Pipeline installation methods, pipe diameter and wall 
thickness selection set limitations as to what water depth 
a pipeline can be laid. The design methodology adopted 
for deepwater pipeline systems is normally based on the 
wall thickness and material grade selection that meets the 
maximum allowable bending strain experienced during 
installation, often specified by the pipeline operator.

Installation in deeper water requires particular con-
sideration to the lay vessel capabilities, which can influ-
ence pipeline design in itself. The vessel should have 
enough tension capacity for supporting the pipeline in 
the deepest waters and be able to maintain station using 
a tight dynamic positioning system. 

This understanding is based on intermediate and deep-
water experience, where in most cases the barge thrust 
is insensitive to wall thickness selection, and tension 
requirements are often adequately within vessel capabil-
ities. However, for selected pipeline examples, analytical 
results show that, at any given water depth, the impact of 
the specified strain limit on top tension is not significant. 
Yet, the fuel cost for station keeping and maintaining the 
lay tension to prevent buckling is. Fuel consumption is 
increased in water depths of greater than 1,500 m (4,921 
ft), which can significantly impact costs.

Pipelaying capabilities
To understand how pipe design impacts economics, it is 
crucial to understand the pipelay methods employed in 
deep water today. The two main methods used to install 
pipeline in deep water are S-lay and J-lay.

When performing S-lay pipeline installation, the pipe 
is eased off the stern of the vessel as the boat moves 
forward. The pipe curves downward from the stern over 
a large radius curved structure referred to as a “stinger” 
and through the water until it reaches the “touchdown 
point,” or its final destination on the seafloor. As more 
pipe is welded in the firing line and eased over the 
stinger to the seabed, the pipe forms the shape of an 
“S” in the water.

The stinger, measuring up to 91 m (300 ft) or more in 
length, extends from the stern to support the pipe as it is 

Critical decisions: understanding  
vessel capabilities  

Design constraints and specifications that are best suited to each  
individual project need to be jointly defined and implemented.

S-lay pipeline installation can be performed in water depths of 

3,000 m or more, depending on the suspended weight of the 

pipeline. (Source: NickEyes/Shutterstock.com)
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moved into the water as well as controls the curvature of 
the pipe during installation. The pipelay vessels typically 
used in deep water have adjustable stingers, which can be 
shortened or lengthened according to the water depth.

Maintaining the required tension during pipeline 
installation using the S-lay process is achieved via a 
series of tensioners and a controlled forward thrust of 
the vessel, keeping the pipe in a controlled catenary 
and preventing it from buckling. 

With current equipment, S-lay can be performed in 
water depths of 3,000 m (10,000 ft) or more, depending 
on the suspended weight of the pipeline, and laying 
as much as 6 km (4 miles) or more per day can be 
archived. The maximum depth at which a given pipe-
line can be laid could be increased with a longer stinger 
of the lay barge and bigger vessel tension capacity. 
However, choosing these options may require increas-
ing the capability of the dynamic positioning system 
or employing the support of tugs to maintain position 
and to aid forward movement. A longer stinger would 
be subjected to greater hydrodynamic forces, and the 
higher tension on the pipe as it passes through the ten-
sioners could destroy the pipe coating. 

The suspended pipe length increases in deeper water 
conditions, and as a result, an increasing tension require-
ment has to be considered. This is addressed with the 
J-lay method. This method is characterized by the pipe-
line leaving the vessel from nearly a vertical position and, 
with the sag bend at the seabed, forms a J-shape. The 
horizontal force required is smaller compared to the 
S-lay method; its role is to withstand to control stresses by 
maintaining the correct curvature in the sag bend. The 
J-lay method can result in a significant reduction in the 
thruster power requirements over S-lay.

Pipeline configuration
The allowable bending strain limit is often based on the 
material properties and is usually specified by the pipeline 
operators. In particular examples, the strain limit is set 
to a value in the range of 0.15% to 0.2%, independent 
of water depth. For this reason, the strain limit used for 
ultradeepwater systems is similar to the strain limit utilized 
for shallower water depths, with seemingly no consider-
ation to the effect of water depth on the installation load.

The above strain criteria are essentially based on the 
intermediate and deepwater experience, where in most 
cases the barge thrust is insensitive to wall thickness 
selection, and tension requirements are well within the 
vessel capabilities. For some pipeline examples, how-
ever, analytical results show that installation loads are 
sensitive to wall thickness solutions when laying in water 

depths of more than 1,500 m. In addition, the strain 
limit combined with the material strength is shown to 
control the economy of line pipe and installation cost 
for ultradeepwater construction.

Installation efficiency
Installation cost is directly related to the level of thrust 
that the barge requires to maintain during pipelay opera-
tion. Additionally, it is shown that the barge thrust is pro-
portional to the pipe unit submerged weight and the level 
at which the maximum allowable bending strain is set. 

Barge thrust is more significantly utilized to assess the 
level of difficulty involved in the pipelaying operation; 
it is important to note that barge thrust is inversely 
proportional to the angle at which the pipeline departs 
from the stinger or to the J-lay tower angle setting. For 
a relatively high level of barge thrust, the stinger depar-
ture or tower angle is seen to diverge from the favor-
able vertical position to a relatively shallower angle. 

With the S-lay method, the lay rate is relatively insen-
sitive to the stinger departure angle, having little or 
no impact. With J-lay, however, the further the tower 
angle is from vertical, the greater increase in welding 
difficulty, resulting in the potential for an increase in 
weld repair and the consequential reduction in lay rate 
as well as safety concerns at the single weld station. 
In the design process, especially for the J-lay method, 
care must be taken to find wall thickness solution that 
minimizes the departure angle, thereby minimizing the 
barge thrust requirement.

Decision time
Combining pipe strength and stiffness attributes with 
the pipelay installation loads and the strain limit leads 
to an understanding of the most economically efficient 
methodology across various water depths. 

Of primary concern is the influence of installation 
parameters on pipeline economics. These have con-
ventionally been based on the pipeline strength and 
stiffness alone, not necessarily considering the use of 
fuel for station keeping or the constraint on deepwater 
pipelay driven by thruster capacity and station keeping. 

For this reason, pipeline operators, designers and 
contractors need to jointly define and implement 
design constraints and specifications that are best 
suited to each individual project. This has to be done 
by balancing the critical factors outlined above; only 
then will the most economically efficient method be 
successfully identified. 

References available.
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Judy Murray, Contributing Editor

A tlantic Canada comprises the three Maritime Prov-
inces—Nova Scotia, New Brunswick and Prince 

Edward Island—and the province of Newfoundland and 
Labrador. These provinces are using their collective 
ocean-based history as a foundation for taking ocean 
resource development to the next level, spearheading 
research and introducing industry-leading technologies 
that have the potential to change offshore operations.

Not surprisingly, Newfoundland, which has the lon-
gest history of active offshore E&P, has more oil and 
gas R&D initiatives than the other provinces. Some of 
the funding for these efforts comes from organizations 
like Petroleum Research Newfoundland and Labrador 
(PRNL), a not-for-profit entity that is maximizing the 
impact of research by investing money contributed by 
operating companies with an interest in the province’s 
offshore. More than CA $500 million has been invested 
by the industry in local research, education and training 
since 2004. 

PRNL CEO Alan Clarke believes there is great prom-
ise in the technologies being developed in the region. 
“We have one of the most complex environments on 

earth, and what we learn and develop here can be 
taken around the world,” he said. 

Finding and funding opportunities was one of the 
drivers for PRNL’s decision to participate in another 
ocean technology development initiative called the 
Ocean Supercluster. The supercluster brings together 
Canada’s ocean-related businesses, researchers and 
technologists in a range of disciplines to develop 
solutions to global challenges related to sustainabil-
ity, reducing carbon footprint and improving energy 
efficiency. As the single largest funder of the program, 
PRNL is investing CA $30 million over five years.

“We see opportunities to partner with companies in 
other sectors,” said PRNL COO Dave Finn. “Diversity is 
critical to achieving our goals.” 

Like-minded universities, businesses and govern-
ment entities in the region are joining forces through 
the Ocean Supercluster to develop technologies to 
address a range of environmental, operational and 
manpower challenges.

Simulation and modeling
The Marine Institute, part of Memorial University of 
Newfoundland (MUN) in St. John’s, is creating special-
ized curricula to prepare students to take on offshore 
jobs. A simulation training program offered in the 
School of Ocean Technology is a case in point. 

Housed in the Marine Institute, the ROV simulation 
center places students in a virtual marine environ-
ment in which they train to operate work class ROVs. 
According to Paul Brett, head of the school, this labora-
tory is unique in the world, providing simulation suites 
that allow students to fly and co-pilot ROVs as part 
of a program that also includes learning to maintain 
and service the equipment. Once they have mastered 
simulation, students put in 320 hours onboard a vessel 
before receiving certification. Those who complete the 
course enter the workforce with operational competen-
cies that allow them to immediately add value.

Training through simulation also is the foundation of 
the safety programs offered by Virtual Marine. The com-
pany provides a range of virtual reality (VR) performance 
simulation and training courses, including lifeboat sim-

Canadian technologies take on  
offshore challenges  

Industry, government and academia team up to deliver innovative solutions.

Transocean’s Deepwater Thalassa features the world’s first 

hybrid-powered drill floor. (Source: Transocean)
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ulation complete with real-feel freefall and motions that 
simulate navigation scenarios, incorporating variables for 
the time of day, sea state and weather to enable users to 
experience an emergency firsthand. An ice-management 
simulator enables testing for emergency evacuations 
from offshore platforms in ice-infested water, featuring 
ice floes and hull/ice interaction for multiple vessels. 
The company also has developed a fast-response boat res-
cue simulator that can be used with a VR headset. 

While these initiatives focus on VR for people, others 
use facilities to create real-world scenarios that allow 
assets to be tested in conditions that simulate opera-
tional environments. One of these is the ice tank test 
facility, operated by the National Research Council of 
Canada on the MUN campus.

One of the largest such facilities in the world, the 
tank can grow ice 2.5 mm/hr to a maximum thickness 
of 200 mm in conditions to -25 C (-13 F). The facility 
can model ice sheets 76 m by 12 m (250 ft by 39 ft) 
grown under controlled conditions and simulate all 
types of full-scale ice conditions, including grey ice 
and multiyear ice as well as level ice, drifting pack ice, 
columnar ice and ice ridges. A variable speed carriage 
can tow models through the ice at speeds to 4 m/sec 
(13 ft/sec) with a towing force of up 
to 60 kN to evaluate vessel and struc-
ture performance.

Simulation efforts at the Bedford 
Institute of Oceanography (BIO) in 
Dartmouth, Nova Scotia, the largest 
ocean research station in Canada, are 
addressing a range of subjects that 
includes how oil behaves in water. At 
BIO, Rod Doane, a physical scientist at 
the Centre for Offshore Oil, Gas and 
Energy Research, manages a program 
that is evaluating the effectiveness of 
remediation measures for oil spills.

Doane and his team use an out-
door wave tank, simulating real-world 
events using seawater, freshwater and 
brackish water in ambient weather 
conditions from April to December to 
learn more about how surface spills 
act under different conditions. By 
varying the size and concentration of 
droplets, researchers are studying dispersion, adhesion 
to sediment and weathering of oil over time due to the 
sun, air, current and evaporation. They also are evaluat-
ing how microbes can be used to degrade hydrocarbons 
in water. 

Acoustics and visualization
“Listening” under water is another discipline in which 
Atlantic Canada is taking the lead. 

GeoSpectrum in Dartmouth, Nova Scotia, designs and 
manufactures integrated, end-to-end acoustic systems, 
specializing in underwater applications. The company 
focuses on transducer design and software systems, 
including products that support environmental surveys 

ahead of seismic programs and others 
used to improve communication with 
AUVs and ROVs.

According to GeoSpectrum 
President Paul Yeatman, in-house 
experts excel at developing purpose- 
built equipment for unique applica-
tions. “What we do best is look at the 
overall picture of requirements and 
design from there,” he said.

Ocean Sonics is another Nova Scotia 
enterprise investing to improve under-
water sound measurement quality. 
The company has developed small, 
lightweight hydrophones with batter-
ies that allow deployment and data 
gathering for up to three days in a 
range of applications.

Finding better ways to gather and 
communicate data also is at the heart 
of Kraken Robotic Systems Inc. in 
Newfoundland. The company designs 

and develops advanced sensors, software and under-
water robotics for unmanned maritime vehicles and 
is recognized as a world leader in the use of synthetic 
aperture sonar, an underwater imaging technology that 
produces ultrahigh-resolution imagery.
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A student at the ROV simulation center at the Marine Institute in 

St. John’s, Newfoundland, trains in a virtual marine environment 

to operate a work class ROV. (Source: Marine Institute, MUN)

Researchers at BIO in Nova Scotia  

simulate oil spills using an outdoor 

wave tank. (Source: Rod Doane,  

Centre for Offshore Oil, Gas and  

Energy Research)
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According to Kraken President and CEO Karl Kenny, 
the foundational technology improves optical quality 
using acoustics. “It uses a real aperture and synthesizes 
it to make it think it is 50 times bigger, which means 
that at a distance of 300 m (~1,000 ft), we can see 
things at 3-cm (< 1-in.) resolution,” he explained.

The technology allows a 3-D picture of a physical asset 
to be developed in extremely high detail, providing a 
clear picture of components. “This capability is valuable 
in operations like decommissioning,” Kenny said.

The technology delivers value for asset integrity man-
agement as well. “If I’m able to gather data over time 
and can compare results over time, I can detect changes 
that indicate where structures are exhibiting fatigue, 
corrosion and potential fracture points.”

Kraken is conducting research, funded in part by PRNL, 
to determine how these technologies can improve oper-
ations in the offshore environment in Atlantic Canada. 
“There is an advantage in designing for a harsh environ-
ment like offshore Newfoundland,” Kenny said, “because 
if it works here, it will work anywhere.”

Another St. John’s-based company, PanGeo Subsea 
Inc., specializes in high-resolution 3-D acoustic imaging 
that has wide-ranging offshore applications. One of its 
technologies is the Sub-Bottom Imager, which enables 
detailed visualization below the seafloor. Originally 
developed to image buried pipelines, this technology 
has been used offshore Europe to image small-diam-
eter buried cables employed in wind farms as well as 
more unusual applications, including visualizing buried 
bronze canons on an 18th-century shipwreck site. 

According to Co-founder and CEO Moya Cahill, the 
company continues to innovate and has plans for this 
technology to operate on seabed crawler vehicles and 
AUVs. The value in technology development is clear, 
Cahill said. “Technology is something we can export, and 
it’s something we do really well here in Newfoundland.” 

Leading technology development
Aspin Kemp & Associates in Prince Edward Island has 
exported technology in the form of the world’s first 
DNV-certified system to operate in Class 3 dynamic 
position closed bus configuration. This technology 
was used to develop the first hybrid drill floor system, 
which was deployed on Transocean’s Deepwater Thalassa 
in 2015 and was selected for installation on four addi-
tional newbuild deepwater drillships. The high-reliabil-
ity power plant uses a combination of direct current 
bus control, energy storage and controller infrastruc-
ture to reduce the impact on drilling process drives 
resulting from power disturbances, allowing drives to 

be decoupled and driven completely independently of 
their controllers. 

Other groundbreaking work is underway at the 
University of New Brunswick, where additive manu-
facturing research is delivering interesting results for 
high-entropy alloys. Researchers at the university are 
evaluating components built on site under different 
loading conditions, testing the tensile strength and cor-
rosion resistance and determining fracture characteris-
tics using macro to nano scale analysis methods.

While university researchers focus on new methods for 
producing physical parts, visionaries at T4G are finding 
ways to extract value from data. One of the near-term 
challenges being undertaken is creating a digital twin 
of the Grand Banks offshore Newfoundland, where 
E&P activities that began in the 1980s have led to mul-
tiple ongoing developments. Using data from a range 
of sources on a Microsoft platform, T4G plans to build 
a model of the Grand Banks before, during and after 
development, using data gathered throughout the pro-
cess to feed back into the digital twin. 

Exporting technology
Atlantic Canada has long been known for its harsh 
environment and the technologies that enable offshore 
E&P developments in exacting conditions, but regional 
investment in technology development could provide 
more reasons to take a closer look at this region.

The creation of the Ocean Supercluster provides a 
forum for collaboration among stakeholders across disci-
plines and industries in pursuit of innovative solutions, 
and many players in the area already are pushing the 
boundaries of what is possible. 

COVER STORY:  
DEEPWATER

PanGeo Subsea’s Sub-Bottom Imager enables detailed  

visualization below the seafloor. (Source: PanGeo Subsea Inc.)
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Jeremy Bernard and Olof Ryden, Osprey Informatics

In the face of volatile commodity prices, increasing 
regulation and global competition, oil and gas com-

panies need to manage costs while mitigating safety and 
environmental risks to be successful. Many companies 
are turning to technology to drive these needed opera-
tional improvements.

The concept of the Industrial Internet of Things 
(IIoT) has long been touted as the key to making 
oil and gas operations more efficient, safe and envi-
ronmentally sound, with increased productivity and 
labor cost savings. The IIoT basically involves sensing, 
communications and analytics capabilities, where data 
are captured by sensors, transmitted over a network 
and analyzed by computers, typically in the cloud. 
Information is then sent to end users to make faster, 
more informed operational decisions.

While some oil and gas companies have been slow to 
implement IIoT strategies, and some projects that do 
get implemented fail to deliver the expected return on 
investment, it is nevertheless clear that with the emer-
gence of enabling technologies (e.g., cloud computing 
and artificial intelligence [AI]), the IIoT represents a 
truly revolutionary opportunity for the industry. The 
IIoT has a massive potential to allow oil and gas com-
panies to improve worker productivity while ensuring 
safety and environmental compliance.

One technology that can help unlock the value of 
IIoT deployments is intelligent visual monitoring, where 
video streams are captured from internet-connected 
cameras and automatically analyzed by video analytics to 
look for anomalies, such as leaks or suspicious activity.

“Some of the most innovative Internet of Things 
applications involve video analytics—a technology that 
applies machine learning algorithms to video feeds, 
allowing cameras to recognize people, objects and sit-
uations automatically. These applications are relatively 
new, but several factors are encouraging their growth, 
including the increased sophistication of analytical 
algorithms and lower costs for hardware, software and 
storage,” according to McKinsey & Co.’s “Video Meets 
the Internet of Things” article. 

Visual monitoring systems
Companies like Osprey Informatics are delivering intel-
ligent visual monitoring solutions to the oil and gas 
industry. The Osprey Reach intelligent visual monitoring 
platform captures video from any number of cameras 
across a company’s operations. It then analyzes these 
data with computer vision, a type of AI that automatically 
detects activity or equipment anomalies from images and 
video. It also correlates data from images and video with 
data from other sensors and systems for greater context 
and reliability. End users can then be alerted on events 
of interest by creating personalized alerts and reports. 

For example, companies use intelligent visual moni-
toring technologies to understand vehicle and people 
activity at remote sites. By accurately detecting vehicles 
and/or people and sending summary reports or alerts 
to remote users, companies can increase site security, 

Intelligent visual monitoring for  
oil and gas operations      
New technologies reduce operational costs and mitigate safety and environmental risks.

The Osprey camera box with cellular connection is installed at 

an oilfield facility. (Source: Osprey Informatics)
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monitor lone workers and verify contractor work 
by matching time on site with invoices. In these 
scenarios, it is critical to ensure few false alerts 
so the users will trust the system. To reduce false 
alerts, Osprey uses a two-stage process where 
motion analytics is used to detect movement, and 
images from the motion event are then analyzed 
with a computer vision algorithm to confirm 
the presence of a vehicle or person. This pro-
cess greatly reduces the false alerts associated 
with video analytics in outdoor environments. 
Exception-based alerts are then sent to users that 
have subscribed to these types of events. As such, 
users get alerts that are accurate and actionable.

As a key part of a broader IIoT ecosystem, it is 
important that the data from visual monitoring 
be correlated with data from other sensors and systems 
to give customers a greater understanding of their 
operations, without dealing with multiple screens, 
applications and datasets. For example, a company may 
receive an alert from a SCADA system indicating that 
a tank level has suddenly dropped. Adding an image 
of that tank to the SCADA alert will quickly allow the 
operator to identify the cause of the drop, whether it is 
due to a leak or the presence of a tanker truck taking 
on fuel. This integrated view can be presented in the 
SCADA software interface or in the visual monitoring 
system itself. For example, Osprey partnered with Zedi 
Solutions, and the Zedi Access analytics platform dis-
plays images from Osprey Reach that are correlated with 
alerts generated by the Zedi system. Customers are then 
able to get greater insight into critical events and take 
action accordingly by viewing real-time and historical 
imagery combined with SCADA data.  

Customers also use visual monitoring systems to 
remotely inspect equipment and infrastructure rather 
than performing in-person site inspections. Users are 
able to do a site tour by controlling a pan-tilt-zoom 
camera through a menu of preset locations and view 
and report on multiple assets. This information can 
then easily be shared for collaboration and work priori-
tization. This solution allows multiple assets to be mon-
itored by a single, specialized camera. Remote online 
inspections allow customers to significantly improve 
productivity while increasing safety and reducing emis-
sions by cutting the need to drive to the site.     

Environmental protection,  
regulatory compliance
Osprey Reach is not only used to monitor and inspect 
remote and unmanned sites but also used for environ-

mental protection and improved regulatory compliance. 
Organizations face substantial fines and regulatory 
fees for releasing fugitive emissions, such as methane. 
Fortunately, visual monitoring systems also can operate 
in thermal and infrared spectrums, allowing users to 
see things that are otherwise invisible to the naked eye. 
For example, thermal cameras can detect temperature 
changes, which could indicate equipment overheating or 
an injection well leaking fluid. Users can then be alerted 
to these condition changes and take action accordingly. 

Clients also use Osprey Reach to monitor flare stacks 
to make sure they are burning properly. If a problem is 
detected, an alert will immediately be sent to stakehold-
ers, enabling an inspection audit trail and increasing 
the ease and accuracy of incident reporting to regula-
tory bodies. Infrared imagery can be used to monitor 
poorly lit sites at night and to detect the presence of 
methane and other gasses through specialized optical 
gas imaging cameras. These data can then be used to 
pinpoint the source of leaks and to prioritize repairs.

Internet in remote areas
IIoT and visual monitoring cannot operate efficiently 
without connectivity out in the field, where the internet 
is often expensive and hard to implement. To overcome 
this issue, Osprey partnered with Infrastructure Net-
works (INET), which has its own private 4G/LTE wire-
less spectrum, running primarily over the 700-MHz 
spectrum. This spectrum provides service over an area 
four to 10 times larger than other spectrums, allowing 
INET more control over quality, reliability and coverage 
in remote locations, where many oil and gas assets are 
located. Access to INET’s solution further enables 
Osprey to deliver accurate and timely data to users 
across the enterprise.  

Osprey Reach detects vehicles and people at remote sites.  

(Source: Osprey Informatics)
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Conal Brown and Prithiv John, ABB

B ig Data, the Industrial Internet of Things and Indus-
try 4.0 can be harnessed to improve performance 

in the oil and gas industry by making maintenance 
more effective. However, to achieve true “smart main-
tenance,” these innovations must be implemented with 
traditional approaches.

Why be ‘smart?’
There are many factors that encourage operating com-
panies to adopt smarter maintenance practices. For 
example, loss of experience due to the fragmentation 
of operating companies and an aging workforce means 
less onsite skill and experience. Market and cost pres-
sures also play a role as competitive challenges mean 
an ever-continuing need to improve reliability, avail-
ability and consequent production while maintaining 
tight control on maintenance spend. Maintenance gets 
harder as assets age, requiring ways to understand better 
and proactively look after equipment.

Making maintenance smarter
A key component of a facility’s maintenance strategy 
is the maintenance policy for each equipment item. A 
policy consists of one or more maintenance routines. A 
routine can be corrective, scheduled or condition-based. 
Figure 1 shows the principle behind condition-based 

maintenance using the potential to functional failure or 
“P-F curve” graph. Variations in product quality, process 
or equipment parameters that indicate impending failure 
are monitored. Provided the indication gives a sufficient 
interval between P and F to perform the required mainte-
nance action, it avoids costs from unscheduled downtime 
and consequences of failure, due to a scheduled routine 
with an excessive interval or scheduled maintenance 
done long before a functional failure occurs. 

Traditionally, condition-based techniques that had 
sufficient measurement sensitivity and sample rate to 
give a useful P-F interval were expensive—this limited 
implementation to the most critical of equipment, such 
as gas turbines. Several recent technological develop-
ments have made condition-based maintenance an 
appropriate approach for a wider range of equipment. 

Not only has it become cheaper to achieve a usable 
P-F interval, but condition-based approaches can now go 
beyond descriptive monitoring of condition to encom-
pass capabilities that are diagnostic (what happened 
and why), predictive (what is the result and when) and 
prescriptive (how to fix). Ultimately, more capable and 
cost-effective condition monitoring is possible due to 
advances in computing power and connectivity.

Smarter maintenance through better  
computing power
Better and cheaper condition monitoring techniques 
are emerging because of the continual increase in com-

puting power. An integrated wireless 
sensor and processing unit, with the size 
and cost of a budget smartphone, can 
be retrofitted on rotating equipment 
to monitor vibration, temperature and 
other parameters. Cheap high-perfor-
mance computing power makes it feasi-
ble to automatically monitor and react 
to a large quantity of asset condition 
data in real time using machine learn-
ing algorithms. These algorithms do 
not use a predefined set of rules but are 
self-learning, unlike traditional software 
programming. Once “trained,” they can 
use statistical correlations to autono-
mously identify key events and trends in 

The need for ‘smart’ maintenance      
How technology can be applied within an overall maintenance strategy to help an operator 
achieve business objectives without compromising safety and security is extremely important. 

FIGURE 1. This P-F curve graph represents the interval between an impending failure being 

detected and the failure occurring. (Source: ABB)
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distributed control system (DCS) data, SCADA data and 
vibration traces from rotating machinery.

Smarter maintenance through better  
connectivity and access to data
It is possible to collect, store and share enormous 
amounts of information about oil and gas assets 
throughout their life cycle. Data about product design, 
system design and overall plant design can be combined 
to create a digital twin of the asset.

Operational data can be collected from thousands of 
devices connected to condition monitoring equipment, 
DCS and SCADA systems in real time via wired or wire-
less industrial networks. By combining the digital twin 
information with operational asset and process data, 
it becomes possible to analyze anomalies with physical 
equation-based models as well as statistical black box 
models, thus making it possible to diagnose problems 
accurately, precisely predict failures and hence pre-
scribe maintenance actions.

Improved connectivity enables asset health infor-
mation to be shared securely beyond a plant’s onsite 
network to the cloud for analysis or reporting in cor-
porate-level dashboards. Connected operated facilities 
also allow collaborative operations. For example, in 
case of a lack of onsite capability, an operator can give 
access to specialists from corporate engineering cen-
ters, original equipment manufacturers or third-party 
service companies. 

Developing, implementing and sustaining a 
smart maintenance strategy
It is often appropriate to implement a scheduled 
maintenance strategy or a breakdown maintenance 

approach. The smartest routine could be low-tech 
“look, listen and feel.” Plant management should 
develop a strategy to drive decisions about the selec-
tion and application of each maintenance type. Tech-
nologies should be appropriate to the maintenance 
organization’s maturity.  

Smart maintenance technology must result in action 
to make a difference in plant performance. Operators 
and maintenance technicians need to trust the technol-
ogy by being involved in the implementation of predic-
tive maintenance technology. 

It is recommended to embed condition-based mainte-
nance tools into the management system and the orga-
nizational culture. Smart maintenance systems such as 
learning tools can be used alongside root cause analysis 
of failures with maintenance policies, plans and proce-
dures regularly updated.

Case study: gas compression train
The machinery for a gas compressor train can be com-
prehensively monitored. The machine control system, 
drive CPU and the machine monitoring system in Figure 
2 can collect process, electrical, mechanical data as well 
as machine operating data. These data are used to moni-
tor the compressor’s failure modes. Early detection of 
fouling prevents an increased pressure drop throughout 
the machine and associated increased energy require-
ment. Proper monitoring of stiction on the anti-surge 
valve can be achieved by analyzing the response time of 
the valve. When the response drops beyond a critical 
level, maintenance action is initiated, preventing a fast 
surge event. 

References available.

CLOUD COMMUNICATION INTERFACE

FIGURE 2. The critical compressor digital monitoring and analysis system architecture collects and monitors data from multiple  

processes. (Source: ABB)





42

shale
SOLUTIONS

August 2019  |  E&P  |  HartEnergy.com

Adam Harper, Hexion Inc. 

The industry adoption of regional sands has led to 
greater savings and a more efficient service company 

and operator supply chain. It is estimated that more 
than 80% of all sand used in Permian Basin hydraulic 
fracturing operations in 2019 will be locally produced. 
Permian Basin mines primarily produce smaller mesh-
sized sands (40/70 and 100 mesh). 

The rapid industry adoption of higher proppant 
intensities and smaller mesh-sized in-basin sand intro-
duces the challenge of increased proppant flowback. 
Studies show that smaller proppant particles create a 
less stable proppant pack and are more susceptible to 
flowing out of the fracture. There are additional con-
cerns about the ability of regional sand to withstand 
high closure stress compared to Northern white sand. 
Proppant crushing negatively impacts conductivity, ulti-
mately leading to underperformance of the well.  

Resin-coated sand is an effective proppant flowback 
mitigator that generates fewer proppant fines at higher 
closure stresses compared to uncoated sand. Coating 
regional sands is a viable solution to proppant flowback 
and crushing issues. However, the majority of tradi-

tional coating plants reside out of the basin. Hexion 
provides a technology that allows the rapid mobilization 
of coating capability to address in-basin needs.

Mobile resin-coating service
The mobile Voyager resin-coating service developed 
by Hexion expedites in-basin sand resin coating at a 
fraction of traditional plant time and cost. The Voyager 
unit is a fully equipped, resin-coating plant capable 
of deployment to any domestic or international sand 
source. Fewer workers are required to operate these 
units due to their compact size and advanced process 
automation. This compaction of the manufacturing 
process into a smaller footprint contributes to reduced 
costs compared to a traditional brick-and-mortar coating 
facility. These units also provide a shorter manufactur-
ing time, providing improved operational efficiency over 
traditional plants. 

The Voyager resin-coating service utilizes a mobile 
unit the size of a tractor-trailer (Figure 1). The unit is 
used in combination with ancillary equipment such as 
silos, chemical storage and a mobile laboratory. The 
laboratory contains all the required testing equipment 
needed to ensure all products meet quality specifica-
tions. The total layout is configurable and scalable if 

additional capacity is required.  

Logistics advantage
The traditional logistics model for 
resin-coated proppants is to transfer 
uncoated frac sand from a mine to a 
coating plant by truck or rail. From 
the manufacturing plant, the coated 
material is shipped by rail to a trans-
load facility located near the well oper-
ations. The coated sand is then loaded 
and shipped by truck to the well site. 

The Voyager unit aims to eliminate 
additional transportation time and 
cost by resin-coating sand where the 
operational cost is the lowest. With a 
mobile unit deployed at an in-basin 
mine, transloading costs are avoided 

In-basin proppant-coating service 
adds new efficiencies     
Mobile service brings sand coating capacity to in-basin mines.

FIGURE 1. The Voyager unit offers operational efficiencies, short manufacturing time and 

advanced chemistries in a small footprint. (Source: Hexion Inc.)





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

44

shale
SOLUTIONS

August 2019  |  E&P  |  HartEnergy.com

by moving resin-coated sand directly from the mine to 
fracturing operations. By transporting uncoated in-basin 
sand and resin-coated sand from the same location, the 
strain on the supply chain also is reduced.

The Voyager unit can respond rapidly to changing 
market needs; it can quickly mobilize or demobilize to 
facilitate relocation as needed to areas of higher activ-
ity. This reduces the last-mile cost of transporting resin- 
coated sand to the well site. 

Proppant technologies 
The Voyager resin-coating unit currently produces kRT 
Voyager in-basin resin-coated proppants as well as local 
sand that incorporates AquaBond Voyager formation 
water reduction technology. Additional proppant tech-
nologies will be available in the future.

kRT Voyager resin-coated proppants are a curable 
resin-coated sand capable of controlling proppant 
flowback at bottomhole temperatures as low as 43 C 
(110 F). Figure 2 shows crush data from an in-basin 
sand and from kRT Voyager resin-coated proppants 
that utilized the same sand. The coated sand generates 
57% fewer fines than the uncoated sand. 

Additionally, kRT Voyager proppants provided 
enhanced conductivity, cyclic stress resistance and min-
imized proppant embedment. The coating also reduces 
respirable silica to levels below the U.S. Occupational 
Safety and Health Administration action level.

The AquaBond 
Voyager formation water 
reduction technology 
is a specialized coating 
designed to reduce 
formation water while 
improving oil and gas 
production. The tech-
nology alters the rela-
tive permeability of the 
proppant pack to admit 
hydrocarbons and limit 
the admission of water. 
The proppant pack acts 
as a semi-permeable 
membrane to selectively 
allow hydrocarbons to 
penetrate. A recent case 
study in the Permian 
Basin showed that 
AquaBond technology 
reduced water cut by 
15% compared to offset 

wells and increased oil production by 28%. Although 
the main feature of AquaBond technology is water 
reduction, it consolidates at temperatures as low as 49 C 
(120 F) to provide proppant flowback control.

Conclusion
Onsite resin coating mitigates many challenges asso-
ciated with increased in-basin sand usage, such as 
proppant flowback and reduced sand strength. It also 
compensates for traditional brick-and-mortar resin- 
coating operation inefficiencies that result in high costs 
to the end user. Hexion’s mobile Voyager resin-coating 
service provides high-performance resin-coated sands 
and reduces logistics costs. Additionally, the Voyager 
unit is capable of manufacturing proppant that incorpo-
rates AquaBond formation water reduction technology. 

The first Voyager unit was successfully deployed in the 
Permian Basin in the spring of 2018. The latest genera-
tion Voyager unit is located at Black Mountain Sand’s El 
Dorado sand mine in Kermit, Texas. Additional units 
are scheduled for launch in the near future. 

References available.

40/70 CRUSH RESISTANCE

FIGURE 2. The kRT Voyager coated sand generates 57% fewer fines than uncoated sand, using the same 

substrate. Note, the crush values may vary depending on the sand source. (Source: Hexion Inc.)





Guy Hilburn and Jian Mao, TGS 

Geologically reasonable, data-driven velocity model 
building is critical for a seismic imaging project. 

This approach might struggle when the velocity is 
strongly heterogeneous, which is especially noticeable 
when gas pockets distort imaging with anomalously low 
velocities and high attenuation. Shallow gas may disrupt 
a significant portion of the imaged depth. A successful 
workflow for an imaging project is presented in this arti-
cle, which shows these types of anomalies in otherwise 
orderly shallow sediment. Refraction and reflection-based 
full-waveform inversion (FWI) generates high-resolution 
velocity contrasts, and alternating iterations of image-
guided tomography resolve bulk travel time errors. This 
produces a geologically constrained velocity model with 
very high-contrast features at the imaged anomalous 
regions, leading to obvious uplift in deeper sediments.

Multistage FWI approach
FWI produces model updates by comparing observed 
and modeled shot gathers, and multistage approaches 
avoid some of the inherent difficulties of this method. 
The initial model may be significantly incorrect during 
early diving wave FWI updates, leading to the likelihood 
of cycle-skipping errors. These can be mitigated by condi-
tioning data with a dynamic-warping algorithm for diving 
wave FWI while generating large-scale model updates. 
Higher-resolution updates are encouraged by incorpo-
rating reflected data with updates conditioned by image-
guided smoothing for phase-only reflection FWI.

Multistage FWI yields high-resolution, realistic con-
trasts across imaged structural interfaces. However, 
common-image gathers may show significant residual 
moveout, suggesting that the velocity model still needs 
consideration. This can be corrected with a tomographic 
scheme using nonparameterized moveout picking and 
image-guided inversion to encourage data-driven high- 
resolution updates. Image-guided tomography enforces 
structural conformance, automatically respecting imaged 
layers and faults, making it an ideal counterpart to FWI to 

provide background, low-frequency updates at early itera-
tions, but also to bolster necessary high-resolution velocity 
contrasts to isolate anomalous regions.

The multistage FWI workflow encourages each algo-
rithm to focus on its strengths:

• Low-resolution tomography yields major velocity 
features, correcting significant signal mismatch in 
modeled and observed common shot gathers for 
subsequent FWI;

• Dynamic warping and image-guided diving wave FWI 
begin to isolate anomalous regions within layers;

• Common-image gather residual moveout is now more 
easily picked for image-guided tomography to obtain 
correct depths around shallow anomalous features;

• Image-guided phase-only reflection FWI adds high- 
resolution details to anomalies, better separating their 
low velocities from the sedimentary trend; and

• High-resolution image-guided tomography fixes 
remaining travel time errors and helps define the 
velocity anomalies.

This process of alternating FWI and tomography 
while increasing resolution may proceed until the 
desired convergence is reached. For focused common- 
image gathers, the final step should always be a tomo-
graphic update.

Case study
This workflow was applied to the 6,500-sq-km 
(2,510-sq-mile) 2017 narrow azimuth 3-D Crean survey 
off the western coast of Ireland. Initial imaging reveals 
neatly structured shallow sediment down to a thick 
chalk layer about 3.5 km (2.2 miles). As seen in Figures 
1 and 2, this region is contaminated by anomalies char-
acterized by significant sags in underlying layers due to 
severely compromised events in common-image gath-
ers, suggesting sharp velocity contrasts. The impact of 
these anomalies can be observed more than 2 km (1.2 
miles) below their upper bounds. Image-guided tomog-
raphy is a robust method for these kinds of imaging 
issues, but initial reflection data are so poor that diving 
wave FWI is necessary to recover strong velocity con-
trasts in these low-velocity, poorly illuminated regions.

Resolving Celtic Sea  
seismic anomalies   

The application of a high-resolution multistage FWI and image-guided tomography  
workflow brings seismic anomalies into better focus. 

MARINE SEISMIC
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Model building alternates updates from tomography 
and FWI. Long-wavelength model updates are pro-
vided by Iteration 1 tomography. Iteration 2 consists 
of low-resolution diving wave FWI to isolate the anom-
alous regions, which has well-imaged upper bounds. 
Iteration 3 tomography improves overall gather event 
flatness. Iteration 4 reflection FWI nearly finalizes 
the character of the model around the anomaly, and 
Iteration 5 tomography corrects minute residual move-
out errors around and below the anomaly.

Initial common-image gathers in Figure 2 demon-
strate complex residual moveout around the anomalous 
region due to the smooth initial velocity model. The 
progression from low- to high-frequency updates by 
alternating tomography and FWI brings events into bet-
ter focus, with each update providing an improved base 
for the subsequent steps. Final gathers are well-focused 
across all offsets.

Imaging improvement is driven by the ultraslow veloc-
ities derived within the anomaly, typically 500 m/sec 
(1,640 ft/sec) slower than surrounding velocity and tied 

strongly to the imaged boundaries. Despite this anom-
alous update being constrained shallower than 3 km 
(1.8 miles), the impact is seen to a depth of at least 4.5 
km (2.8 miles). The structure through and below the 
chalk layer is more reasonable, and event continuity is 
improved despite dominant low frequencies. The final 
tomographic update begins to resolve deeper structure 
due to the detailed shallow model building.

Hybrid high-resolution FWI and tomographic model 
building rely on the strengths of each approach. FWI gen-
erates model contrasts by isolating the relative shot gather 
differences along events. This is crucial early in the model 
building process when refracted energy is more reliable 
than reflections. Tomography cannot independently find 
these contrasts in poor signal areas, particularly around 
strongly anomalous velocity features, but can correct  
overall residual moveout to enhance event focusing. 
Alternating FWI and tomographic passes highlight these 
benefits while reducing the uncertainties of each. 

References available.

MARINE SEISMIC

FIGURE 1. The inline slices of initial imaging and velocity (left), final imaging and velocity (center), and final imaging and total velocity 

update (right) of anomalies were revealed off the coast of western Ireland. (Source: TGS)

FIGURE 2. Common-image gathers are shown around the shallow anomaly before (top) and after (bottom) model building. (Source: TGS)
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Paul Brettwood, ION

O cean-bottom seismic (OBS) acquisition tech-
niques are an effective means of building 

high-quality seismic datasets, but operational inef-
ficiencies have made scaling OBS difficult for large 
exploration projects. Challenges exist in source con-
trol, in node management, in the number of vessels 
involved in the operation and in quality assurance/
quality control (QA/QC) of the various datasets pro-
duced. The scale of the operations, and the interde-
pendencies inherent in each step, create numerous 
opportunities for delay that can compound with each 
phase of the survey operation. To address the cascad-
ing nature of these inefficiencies 
and to create the efficiencies of 
scale required for large projects, 
a new holistic approach to OBS 
acquisition is required.

Increasing the value of the data 
by enabling better geophysics and 
delivering it to E&P geoscientists 
more quickly requires that acqui-
sition operations be brought to a 
new level of performance—the key to this performance 
is a data-centric approach, where cutting-edge software 
drives novel, “smart” hardware in a digital transforma-
tion of the OBS world.

ION has leveraged best practices and technology 
envisioned during the firm’s time operating its own sea-
bed acquisition business to develop an end-to-end OBS 
offering called 4Sea. The objective of the 4Sea technol-
ogy is to dovetail each step of the acquisition operation, 
compounding performance benefits at each phase for a 
more cost- and time-effective result.   

Acquisition planning and optimization
Once the initial survey design has been completed and 
all the geophysical imaging requirements met, the oper-
ations planning can begin. As shown in the following 
project, multiple acquisition scenarios were simulated 
in ION’s MESA SimSurvey software, constrained by the 

geophysical objectives, equipment availability and associ-
ated costs, allowing the optimal plan to be selected.

• Survey area: 344 sq km (133 sq miles) 
• Water depth: 80 m (262 ft)
• Geometry: Parallel shooting, 18,000 nodes (node-

on-a-rope operation)
 » Template size: 5,200 m by 5,200 m (17,060 ft by 

17,060 ft)
 » Receiver grid: 100 m by 100 m (328 ft by 328 ft)
 » Source: dual source, 25-m (82-ft) shot interval, 

50-m (164-ft) line spacing
The simulations run focused on the cost and timing 

impacts of using ION’s SailWing source steering system 
versus a conventional paravane setup. The results are 
shown in Table 1. 

The results showed that using a single SailWing-
equipped source vessel reduced the overall survey  
cost by 15% and required only two additional days  
to complete.

By their very nature, OBS operations increasingly 
take place in congested offshore environments, where 
the seismic acquisition is taking place among tanker, 
supply and diving operations. ION’s Marlin software 
provides a digital platform that enables multiple 
stakeholders across the field operations to share and 
visualize vessel route plans, foresee and avoid con-
flicts between vessels and fixed installations, optimize 
schedules safely within a rules-based environment, 
and measure and improve asset performance. The 
operational plan from MESA SimSurvey was incor-
porated into the overall plan within Marlin for final 
optimization and communication to the other parties 
active in the field.

Solving OBS acquisition  
efficiency fragmentation    

A new end-to-end technology suite addresses inefficiencies in large projects.

SOURCE TECHNOLOGY
SURVEY 

DURATION 
(DAYS)

TOTAL SURVEY 
COST (IN 
MILLIONS)

Two conventionally equipped source vessels 56 $12.9

Single SailWing-equipped source vessel 58 $11

TABLE 1. A comparison of results when using the SailWing source steering system versus a 

conventional paravane setup is shown. (Source: ION)

MARINE SEISMIC
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Acquisition operations
Automation is the key to safe, efficient operations. 
Gator, a software package that drives real-time com-
mand and control across multiple source and receiver 
vessels, is the basis for the DataHub, a central data 
repository for all information and data related to 
the survey. The DataHub is an efficient, integrated 
software system providing automated workflows for 
everything from preplot information through control 
of the node attach/detach process, source steering, 
downloading of the seismic data and automated QA/
QC of the results.

The speed of node deployment and retrieval is pos-
sibly the largest factor governing the survey duration, 
and an automated back-deck system accelerates this 
process, enabling node-handling vessels to operate at 
higher speeds—deployment and retrieval at up to five 
knots can markedly reduce total vessel time over the 
course of a project. Flexibility was central to the design 
philosophy behind the system and a key feature is the 

compatibility with virtually any seabed node, allowing 
unprecedented operational flexibility.

Being automated, the back-deck system also reduces 
the crew size requirement, minimizing HSE exposure 
and risk. Under the control of the DataHub, the back-
deck systems can attach nodes to the carrier line at 
any spacing, enabling and simplifying modern survey 
design concepts such as random and compressive sens-
ing techniques. 

The survey plan also calls for improved source vessel 
performance, and this is provided by SailWing active 
source steering. This segmented-foil diverter (SFD) 
replaces conventional paravane diverters and de-risks 
the source operation by allowing faster line turns, easier 
handling and simpler, safer online maintenance of indi-
vidual gun arrays, less drag and more consistent array 
stability for better geophysics (e.g., 4-D repeatability). 
The reduced overall swath width of the in-water equip-
ment also allows for safer, closer passes to existing infra-
structure (Figure 1).

MARINE SEISMIC
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On a project earlier this year, line turn time reduc-
tions of 66% were achieved, reflecting those used in the 
project simulation in Table 1.

Data QA/QC challenge
The current reality of many ocean-bottom node (OBN) 
operations is one of separated work silos, multiple different 
pieces of software and data formats, the use of import/
export steps and even email to transfer information 
around the operation. The result is labor intensive, can 

be error prone and runs the risk of 
missing information. To add to the 
challenge, the OBN world is one of 
increasing data densities and acquisi-
tion rates leading to too much data to 
review using traditional approaches. 
Use of the centralized DataHub 
provides a central data repository via 
an integrated software system and 
automated workflows—the result is 
no need for import/export steps, no 
duplication, no loss of information 
and, above all, improved efficiencies 
and data quality.

ION’s approach is to use paral-
lelized processing systems, auto-
mate the processing of the seismic 
data and focus on the generation 
of pass/fail attributes, allowing 
onboard personnel to concentrate 
on problems that really need their 
attention. Attribute maps are used 

as the primary interface for QC analysis. The status of 
both sources and receivers is conveyed by colored dots 
representing the attributes and can show basic acquisi-
tion status or pass/fail status for QC metrics (Figure 2).

The system architecture allows the user to click on the 
colored dot, drill down to view the problem and take 
corrective action as necessary. The display also provides 
a current view of the overall progress of the survey. The 
whole system is cloud-enabled, allowing this view to  
be shared with other users onshore. As only attributes 

are being shared, data 
bandwidth requirements 
are minimized.

Conclusions
A new integrated system 
architecture, designed 
from the ground up to 
address OBS inefficiencies, 
is helping to increase the 
value of OBS data through 
improved data integrity 
and faster data delivery, 
reducing HSEQ exposure 
rates through de-manning 
of operations and improv-
ing the economics of OBS 
by delivering large gains in 
operational efficiency. 

FIGURE 2.  Integrated, comprehensive, configurable and easy-to-use tools and workflows provide a 

paradigm shift in automated QA/QC capabilities and data delivery. (Source: ION)

CONVENTIONAL PARAVANES VERSUS SAILWING SFD CONFIGURATIONS 

FIGURE 1. This illustration provides a plan view of a dual-source configuration, with the  

starboard side source utilizing a conventional diverter (paravane) with its dedicated 

tow rope and interconnecting taglines, and the port side source utilizing SFDs; one SFD is  

dedicated to each of the three subarrays. (Source: ION) 

MARINE SEISMIC
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MPD/UBD

Gerard Parayno, M-I SWACO, a Schlumberger company, 
and Scott Peacock, Petro-Hunt

When using established drilling methods in the cumu-
latively lengthier lateral sections of Bakken wells, the 

drillbit goes through the normally pressured formation; 
however, the high circulation rates and high-density drill-
ing mud used in Bakken wells can result in lost circula-
tion. Differential sticking is another risk. This is caused by 
the high-contact forces that occur when high differential 
wellbore pressures from high-density drilling fluid act over 
a large area of the drillstring (Figure 1).

Generally, sodium chloride brine is used as the primary 
drilling fluid in the lateral sections. The brine usually 
ranges in density from 9.8 to 10.1 lbm/gal. If more den-
sity is required to control formation pressure, calcium 
chloride salt is added to the brine to just over 11 lbm/
gal. While the conventional use of brine in the horizontal 
section facilitates faster ROP and better hole cleaning, the 
volume of additives consumed to maintain higher mud 
weights to contain formation pressure can create logistics 
issues. More tool failures are encountered when calcium 
chloride is used. Reservoir pressure in the laterals in the 

region is relatively low, but there is a gas potential. Once 
the well pressure goes below the formation pressure, gases 
are entrained, making the brine foam up and resulting 
in reduced hydraulic pressure and increased corrosion 
potential. If more density is required than what calcium 
chloride would provide, the brine fluid would be displaced 
to higher density oil-based mud weighted with solids.

Bakken drilling campaign 
Dallas-based Petro-Hunt LLC drills and completes its 
horizontal wells in the Bakken Shale play using a three-
string design. The strategy calls for multiwell pad drill-
ing but drilling single wells continuously rather than 
batch drilling sections. The curve is being built inside 
the intermediate section so that all shale is isolated, and 
the production section is purely horizontal.

On some of its recent 3,048-m (10,000-ft) lateral wells 
in the Bakken, Petro-Hunt experienced differential 
sticking, packing off, lost circulation and wellbore pres-
sure issues. The average time to drill the lateral sections 
of the wells was 14 days.

M-I SWACO, a Schlumberger company, suggested man-
aged pressure drilling (MPD) as a solution to address the 

MPD reduces rig operating days  
in the Bakken   

A company increased drilling efficiency for long laterals using  
an integrated alternative drilling technique. 

FIGURE 1. A summary of drilling issues was observed before the MPD application. (Source: Schlumberger)

DRILLING CHALLENGES
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many challenges presented within the production section 
and to achieve operational efficiency. The M-I SWACO 
dynamic pressure management team provided onsite and 
remote support for each well operation.

 MPD is a departure from established drilling tech-
niques in that MPD techniques offer drillers the conve-
nience of changing the wellbore pressure instantly with-
out resorting to adjusting the mud weight up and down 
regularly for ever-changing downhole requirements. 
MPD uses additional surface equipment (e.g., a rotating 
control device, pressure control drilling chokes, flow- 
meter, etc.) to convert the open-to-atmosphere system to 
a closed loop. Wellbore limits, such as pore and fracture 
pressures, are incorporated in the engineering design, 
and bottomhole pressure is optimized to enable drill-
ing to target depth successfully without issues. Drilling 
fluid density is supplemented by surface backpressure, 
which can be adjusted rapidly in response to downhole 
conditions. This is accomplished primarily through the 
manipulation of pressure on the annulus. This mini-

mizes formation damage, prevents mud loss, inhibits 
formation fluid influx and can increase ROP.

Although it originated as a solution to undrillable 
wells, today wells of all types use MPD or a variation of 
its technique to manage critical downhole pressures 
more effectively, leading to improved drilling efficiency 
and enhanced safety.

Applying MPD to the drilling campaign
Petro-Hunt agreed to trial the MPD alternative tech-
nique to address the drilling challenges. This was the 
first utilization of MPD for the customer and the rig 
operator, and there was a significant learning curve for 
the rig crew and other key service providers. On the first 
well, it took the first 1,219 m (4,000 ft) into the produc-
tion section for crew orientation and the recommended 
MPD parameters (e.g., mud weight, flow rates and sur-
face backpressure) to be achieved. 

Overall, the MPD implementation in the production 
section was successful. Operating days were cut in half, 

MPD/UBD
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drilling 2,993 m (9,622 ft) of horizontal section com-
pared to 2,636-m (8,650-ft) average length standard wells 
in the area. The comparison includes the time the shoe 
is drilled to cementing the production string. However, 
the mud motor on the first bottomhole assembly failed 
183 m (600 ft) from total depth. It took one day to 
replace the motor due to displacing to high-density trip-
ping and changing from conventional tripping proce-
dures. Even with the significant reduction in operational 
days, there were still some areas for improvement.

Petro-Hunt opted to continue the use of MPD on 
upcoming wells carrying on the lessons learned to fur-
ther improve efficiency. Application of the MPD tech-
nique accomplished the main objective, which was to 
reduce the operating days for drilling the production sec-
tion. This was achieved through the ROP improvements 
due to a lower mud weight and application of backpres-
sure ranging from 300 psi to 700 psi to minimize surface 
gas and using the MPD package to handle the gas at the 
surface while drilling. Previously observed issues were 
prevented because downhole pressures were carefully 
adjusted not to exceed designed limits. With relatively 
lower mud weight, the company can further increase the 
flow rate to enhance hole cleaning (Figure 2). 

MPD increases efficiency and reduces costs
MPD proved to be an overall better alternative com-
pared to standard drilling practices. This system 
included operational design, remote engineering  
support and onsite well delivery services from one 
supplier. The required drilling fluid density was 
reduced to 9 to 9.5 lbm/gal. It allowed for the stream-
lining of operations, resulting in better hole cleaning 
and faster ROP. Less volume of mud additives was 
applied due to the much lower weight required for 
the operations. Calcium chloride additions to the 
drilling fluid were eliminated and no corrosion issues 
were observed. Losses also were minimized in the 
intermediate section to below the basin average due 
to the incorporation of MPD.

To offset high and low downhole pressures that can 
lead to delays, increased costs and even to failure, Petro-
Hunt is successfully using MPD to significantly increase 
efficiency and margins and reduce overall pad costs in 
the Bakken. 

Acknowledgment: This article was adapted from the SPE-
194114-MS paper presented at the 2019 SPE/IADC Interna-
tional Drilling Conference and Exhibition.

MPD/UBD

MPD CAMPAIGN

FIGURE 2. Production sections completed with MPD show a significant decrease in average rig operating days from 14 to 8.8 for five 

wells. (Source: Schlumberger)

MPD wells operational days
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MPD/UBD

Matthijs Ruoff and Driss Costa, Oranje-Nassau Energie 
B.V.; Steven Rosenberg, Sayamik Ameen, Dariusz Krol, 

Halvard Salomonsen and Ming Zo Tan, Weatherford

Until now, the oil and gas industry has drilled a major-
ity of the easy wells, with many complex wells left to 

drill. These largely hydraulically challenged wells have 
narrow pressure profiles that require more precision 
than conventional circulating systems can provide when 
managing the wellbore profile. Deploying conventional 
drilling methods to solve unconventional problems 

can result in exceeding authorizations for expenditure 
and even loss of the well. One operator had to plan for 
such a problem prior to drilling a new well in the Dutch 
North Sea. Before penetrating the target reservoir, 
Oranje-Nassau Energie B.V. (ONE) faced a daunting 
challenge that required unconventional means to mit-
igate any “unconventional kicks” at a shallow depth in 
the Zechstein Formation. 

When drilling a sidetrack from the offset well, a 
severe kick was encountered in the Zechstein Z3 
Carbonate Member. Conventional well kill methods 

proved unsuccessful in statically 
stabilizing the well. After circu-
lating the well with the expected 
kill weight fluid, the bottomhole 
pressure (BHP) soon increased. 
Applying a higher-weight kill 
fluid again raised the BHP. The 
well stabilized only after finding 
a sweet spot circulating rate. 
Returns from the bottom of the 
well after shut-in showed a clear 
decrease in mud weight. 

The encounter was interpreted 
into two important points. First, 
an accumulator effect in the 
overpressured body increased 
the pressure in the body with 
a higher hydrostatic column. 
Secondly, drilling fluid changed 
out with formation fluid in a 
highly permeable system at the 
bottom of the well. After con-
ventional well kill options were 
applied, the bottomhole assem-
bly (BHA) could not be pulled 
out of the hole of the unstable 
well. Consequently, running and 
cementing casing to shut off the 

Mitigating a high-pressure  
interval through a collaborative 

DwL approach   
The combination of drilling-with-liner with MPD was successful in drilling a  

hazardous section of a North Sea well. 

FIGURE 1. The estimated pore pressure and fracture gradient lines defined the drilling window. 

(Source: Weatherford)
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flowing section was not an option, and the lower part of 
the drilled interval was abandoned.

Applying lessons learned
Applying these lessons learned from the offset well 
N05-01 helped to prepare for success 
in the new well. ONE carried out a 
thorough review of the potential over-
pressure hazards in the Zechstein For-
mation and then sought input from 
Weatherford on how to best drill its 
next exploratory well. The data from 
well N05-01 served as the main input 
for well N07-04. The collaborative 
effort consisted of well engineering 
analysis and risk assessment sessions 
to meet the objectives in a safe, effi-
cient manner. 

A large and relatively undisturbed 
platform served as the penetration 
point to decrease the chance of 
drilling into a fractured and thereby 
permeable body with potential over-
pressure. The recommended drilling 
fluid system included a salt-saturated 
water-based mud (WBM) rather than 
an oil-based mud (OBM). In an influx 
situation, OBM can rapidly lose its 
stability and carrying capacity. By com-
parison, a WBM can accommodate a 
much larger brine influx and allows 
treatment with chemicals to bring it 
back into its required specifications. 
Because of the potential of encoun-
tering the overpressured Zechstein Z3 
Carbonate Member at an estimated 
measured depth of 2,630 m (8,629 
ft), alternative drilling means were 
required to avoid tripping pipe out of 
the well while still managing well pres-
sures in the event of a kick. 

The review concluded that a com-
bination of drilling-with-liner (DwL), 
managed pressure drilling (MPD) and 
continuous circulating system technol-
ogies would best mitigate and manage 
a potential kick scenario.  

DwL involves the use of a liner 
equipped with a drillable casing bit 
and a liner hanger as a drillpipe exten-
sion, so that a single trip into the well 

can achieve drilling the hole, cementing the liner and 
setting the liner top packer. DwL eliminates tripping 
pipe because it does away with the conventional pilot 
hole, and the liner can be drilled and cemented in a 
single trip. 

MPD/UBD
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MPD enables precise control of the annular pres-
sure throughout the wellbore. Operators are increas-
ingly considering an MPD approach to maintain well-
bore integrity in constricted envelopes. Time-saving, 
safety-enhancing MPD techniques are especially useful 
when drilling hazardous intervals like the Zechstein 
Group. Figure 1 illustrates the pressure profile of the 
N07-04 well. 

In regard to this particular operation, MPD is a 
perfect complement to DwL because the DwL BHA 
is deployed on drillpipe and its rotating control head 
seals around the drillpipe. In this way, the problematic 
high-pressure interval can be penetrated in a single trip 
all while maintaining precise control of the annular 
pressure profile. If the overpressured Zechstein interval 
was not encountered, the plan entailed retrieving the 
DwL BHA and drilling the remaining 12¼-in. hole with 
conventional methods to the Silverpit Formation. At 
that point, the 95⁄8-in. casing could be cemented in place 
to facilitate drilling an 8½-in. hole to the planned well 
total depth. Figure 2 shows the steps taken to ensure a 
successful passage through the potential kick zone.

Partnership
ONE and Weatherford established a partnership early 
in the new well planning stages to meet the objectives 
of drilling, running, drilling and cementing a 95⁄8-in. 
by 133⁄8-in. liner in a 12¼-in. by 12-in. hole through a 

hazardous interval in the Zech-
stein Group. The team blended 
engineering and evaluation 
disciplines to create and execute 
an effective DwL and MPD solu-
tion that included contingencies 
for unexpected events. The 
solution, integrated into the 
ONE drilling plan, eliminated 
uncertainties and provided risk 
mitigation to meet the intended 
well objectives. 

The engineering analysis 
included formation strength 
evaluation to determine the 
optimum cutting structure for 
the 95⁄8-in. by 12-in. drillable 
casing bit, torque and drag 
modeling to verify the integrity 
of the liner assembly, and MPD 
hydraulics and influx simulation 
modeling while running, drill-
ing and cementing the 95⁄8-in. 

by 133⁄8-in. liner. The planning phase included further 
contingencies to address various scenarios. For exam-
ple, one contingency involved installing a continuous 
circulating system to account for a significant change-
out of mud and formation fluid during connections. 
Stands with continuous circulation subs installed at the 
top would enable continued circulation while making 
connections. Other thorough assessments of adverse 
scenarios were related to the potential failure of the 
cementing operation, which could happen in several 
different ways. Examples of these include the failure 
of kick zone isolation by cement, failure of liner or 
cementing equipment, and loss of backpressure. All of 
these “what if” scenarios had to be solved because fail-
ing to isolate the kick zone could rapidly result in the 
loss of the well. To improve standoff for cementing and 
maintain the tangent trajectory, 95⁄8-in. by 11¾-in. rigid, 
heavy-duty centralizers were run.

Project execution
The combined technologies were integrated into the 
operation in a seamless manner. The collaboration iden-
tified potential concerns and reduced them to a man-
ageable level. Ultimately, the team used the 95⁄8-in. DwL 
system with MPD without encountering the overpres-
sured interval. Therefore, they retrieved the DwL BHA, 
and the remaining 12¼-in. hole interval was convention-
ally drilled to the planned depth without incident. 

FIGURE 2. Five steps were taken to ensure successful drilling through the potential kick zone. 

(Source: Weatherford)
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PRESSURE  
PUMPING

Mike Michaelson, Universal Pressure Pumping

In today’s challenging market conditions, both E&P 
and service companies are continuously looking for 

opportunities to reduce costs. In hydraulic fracturing 
operations, diesel fuel is a significant expense. Higher 
pumping rates and pressures increase the amount of 
fuel required to perform the work. Even idling between 
stages consumes a lot of fuel; these large engines 
consume about 10 gal/hr while idling. With varying 
efficiencies and stage lengths, diesel fuel usage can 
exceed 20,000 gal/d for the frac pumps on one fractur-
ing spread of equipment. A proven way to significantly 
reduce fuel consumption is to use dual fuel operations. 
Properly executed dual fuel operations can reduce the 
amount of diesel fuel a fracturing spread uses by as 
much as 55%. 

For this discussion, “dual fuel” means operating a 
diesel engine on a combination of both diesel fuel and 
natural gas simultaneously. A diesel engine cannot run 
solely on natural gas because it needs the diesel burn 
to act as a spark plug in the engine to ignite the natural 

gas. This is because the auto-ignition temperature of 
natural gas is higher than what can be achieved in a 
diesel engine. 

Caterpillar, Cummins and MTU all offer conver-
sion kits for their Tier II engines. These engines can 
provide up to 70% diesel substitution when operated 
within given engine speeds and load parameters. They 
do not operate on natural gas during idle and low 
power conditions. These engines can switch seamlessly 
between diesel-only and dual fuel operations, prevent-
ing unwanted disruptions and downtime if there is a 
problem with the natural gas system on the engine or 
an interruption in the natural gas supply.

The following conditions must exist for optimal, 
cost-effective dual fuel operations:

• A single frac spread converted for dual fuel opera-
tions needs to have a minimum of eight pumping 
units able to operate with natural gas;

• Adequate natural gas supply in both pressure and 
available volume; and 

• The quality of the natural gas, on which engines can 
operate, needs to be generally between an 800-Btu 
and 1,250-Btu lower heating value. 

Cost savings factors
There are several factors that can impact the amount of 
savings experienced. Primarily, these factors are having 
an adequate gas supply, gas quality on which the engines 
can operate and engine condition.

Depending on how the equipment is configured, 
a natural gas source will need to be able to deliver a 
pressure of 60 psi to 150 psi at a rate of 3,681 cu. m/hr 
to 4,247 cu. m/hr (130,000 cf/hr to 150,000 cf/hr) to 
ensure adequate natural gas for each engine to operate. 
If the natural gas pressure drops too low, the engines 
will revert to full diesel operations.

Today’s dual fuel engines can operate on a variety of 
fuels ranging from raw field natural gas to processed 
pipeline natural gas. The key property that determines 
the suitability of the natural gas for use is its resistance to 
pre-ignition and detonation in the engine. Pre-ignition 
and detonation are the abnormal, uncontrolled burn-
ing of the fuel-air mixture in the engine. Pre-ignition 

Reducing opex with dual fuel 
hydraulic fracturing operations   

Dual fuel operations deliver millions in saved diesel fuel costs.

Frac pump trailers with Universal Pressure Pumping’s  

“daisy chain” supplies gas for dual fuel operations.  

(Source: Universal Pressure Pumping)
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is the premature ignition of the fuel-air mixture before 
the diesel injection cycle has started. Detonation is the 
spontaneous combustion of remaining unburned fuel-air 
in the cylinder after normal combustion of some of the 
fuel-air mixture. Both of these conditions are potentially 
damaging to the engine due to the very high increases 
in temperature and pressure within the cylinders. These 
conditions can cause broken piston rings, holes in pis-
tons, damaged cylinder heads and more. 

The fuels’ resistance to pre-ignition and detonation 
is measured as methane number (MN). The minimum 
required MN is specific to each engine’s manufacturer. 
If the available natural gas cannot 
meet the minimum MN, there are 
third-party services available that 
can reduce the excessive heavy 
hydrocarbons, which will increase 
the MN and decrease the Btu 
content of the fuel.

Pre-ignition and detonation 
are the limiting factors regarding 
how much natural gas can be 
used in the engines. As pre- 
ignition or detonation increases, 
while operating on natural gas, 
the engines reduce the amount 
of natural gas introduced into 
the engine, thus limiting substi-
tution up to the point that the 
natural gas is shut off.

The overall efficiency of the job 
can have an impact on the over-
all substitution achieved. This is 
because these engines do not use 
natural gas during idling, and low 
power operation pad efficiency 
impacts overall substitution and the resulting savings. 
Therefore, more time spent pumping results in more nat-
ural gas being used and less diesel being burned, which 
subsequently results in greater diesel savings.

Engine condition also plays a role in how well an 
engine substitutes gas for diesel. Dual fuel engines are 
more sensitive to abnormal engine conditions than an 
engine running only on diesel.  Additionally, numerous 
components, sensors, switches and valves have been 
added to the engines, which require additional atten-
tion and maintenance. 

Personnel requirements
Alert and well-trained personnel are vital to the success 
of dual fuel operations. The added complexity of the 

dual fuel engines requires the field personnel to pay 
more attention to the engines and to address issues as 
they arise to maintain good substitution rates.  

Universal Pressure Pumping requires that manual 
and remotely activated emergency shutdown (ESD) 
valves be employed and activated from the data van. 
Universal Pressure Pumping also requires the use of 
hard barriers, such as 600-lb concrete blocks, to be 
used to protect exposed natural gas lines from vehi-
cle traffic. The company also requires that specific 
Authorization to Work procedures are completed 
prior to commencing dual fuel operations. These 

procedures consist of verifying 
that the ESDs work, ensuring 
that all barriers and signage are 
in place and that the required 
leak checks have been com-
pleted prior to the beginning 
of the job and at the beginning 
of every shift after the start of 
pumping operations.

Universal Pressure Pumping 
began dual fuel operations in 
2012 with one fracturing spread 
and currently has five spreads 
converted for dual fuel opera-
tions. To date, the company has 
completed more than 10,300 
dual fuel fracturing stages and 
has saved customers more than 
7.3 MMgal of diesel fuel. With 
diesel prices hovering at $3.45/
gal, this equates to saving more 
than $25.1 million to customers.

In April a Universal Pressure 
Pumping crew operating in 

Pennsylvania completed a 201-stage pad with an aver-
age of 54% total substitution, which saved the cus-
tomer about 450 gal/hr during pumping. Over the 
course of the job, this amounted to diesel fuel savings 
exceeding 188,000 gal of diesel fuel equating to more 
than $650,000.

In summary, dual fuel operations offer the potential 
to reduce diesel consumption. With the U.S. Energy 
Information Administration projecting that retail die-
sel prices will remain relatively flat through 2020, it is 
unlikely that the industry will see reduced diesel costs. 
Universal Pressure Pumping has demonstrated that 
well-executed dual fuel operations can result in sig-
nificantly reduced diesel consumption, reducing costs 
for customers. 

PRESSURE  
PUMPING

DUAL FUEL PERFORMANCE SUMMARY
1:49 Pump time (hr:min)

8,440 Average pressure (psi)
 80 Average rate (bbl/min)
110 Pump time (min)

16,541 Average horsepower (hp)
200 NG available
201 Total stage count
15.2 Trucks per stage
13.1 NG trucks per stage

28,493 NG measured (Mcf)
165,910 Diesel total (gal)
145,766 Diesel NG truck total (gal)
188,555 Diesel saved (gal)

56% NG truck substitution (%)
54% Total pad substitution (%)
457 Diesel per hour (gal)
522 Diesel saved per hour (gal)

The chart shows the summary of a dual fuel  

operation that includes stage length, the number of 

stages pumped, average stage length and resultant 

savings. (Source: Universal Pressure Pumping)
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PRESSURE  
PUMPING

Katie Cook, Halliburton

For unconventional reservoirs, E&P companies are con-
tinually adjusting various stimulation treatment param-

eters to improve well performance. Current completion 
designs manipulate stage length, treatment rate, number 
of clusters, perforations per cluster and entry hole diame-
ter to achieve more fractures per wellbore. The challenge 
is stimulating each cluster efficiently to achieve these out-
comes in a timely and cost-effective manner.

Halliburton’s Prodigi intelligent fracturing service 
incorporates data from thousands of stages along with 
real-time information to deliver uniform fluid and 
proppant distribution. This data-rich approach coupled 
with an advanced control system architecture allows the 

service to maximize cluster efficiency to a degree not 
possible with manual manipulation.

With the Prodigi service, the breakdown process is 
optimized for every stage of every well, maximizing 
stimulation placement consistency along the lateral, 
thus eliminating underperforming stages. Since the 
primary benefit of a more uniform distribution of fluid 
and proppant across clusters is achieved, several sec-
ondary benefits have been observed within unconven-
tional basins, including lower treating pressure, faster 
stage pumping times and reduced screenouts. Further, 
because the process is automated, each stage is treated 
consistently to reduce overall variability of the stimula-
tion execution, stage to stage and well to well. To date, 
the Prodigi service has been implemented on more than 
5,500 stages within 12 different basins for 37 unique 
E&P companies to help improve well performance.

Validation with fiber-optic monitoring
Wells instrumented with fiber-optic sensors have 
revealed that treatments with manual rate control cause 
an uneven flow distribution across the clusters that can 
vary as much as 14 bbl/min between individual clus-
ters at full treatment rate. Applying the Prodigi service 
mitigates this disproportion of flow across clusters by 
intelligently breaking down the formation using algo-
rithms that directly control the operation treatment 
rate. During a recent study, measurements verified by 
permanent fiber, flow distribution was shown to vary by 
only 0.1 bbl/min flow rate across the entire perforation 
cluster set when the Prodigi service was deployed.

Furthermore, far-field measurements from fiber-optic 
monitoring on offset wells have revealed broader frac-
ture geometry on the Prodigi service stages, indicating 
more uniform fracture networks than conventional 
stages. Thus, treatment stages using the service can help 
ensure a more effective stimulated reservoir. 

Williston Basin results
Recently, an E&P company operating within the Wil-
liston Basin joined Halliburton to engineer a solu-
tion that would help improve cluster efficiency while 
pumping. Hydraulic fracturing within the Williston 

Intelligent fracturing enhances 
completion performance   

Pumping service helps reduce variability for the stimulation treatment.

FIGURE 1. The chart depicts the results of a traditional pumping 

stage in a horizontal well. (Source: Halliburton)

FIGURE 2. The chart depicts the results of the Prodigi service-enabled 

pumping stage in the same horizontal well. (Source: Halliburton)
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Basin poses multiple challenges with reservoir het-
erogeneity and the varying thickness of target zones, 
leading to inconsistent stimulation treatments. To 
address these challenges, Halliburton recommended 
its Prodigi intelligent fracturing service, which pro-
vides a repeatable and consistent approach to stimula-
tion with adaptive, instantaneous changes to pumping 
rates, optimizing formation breakdowns during frac-
ture treatments. The Prodigi service takes an engi-
neered approach to maximize the cluster efficiency 
of each and every stage, whereas a traditional forma-
tion breakdown focuses on delivering the designed 
rate based on personal preference of the individual 
running the operation. The Prodigi service uniquely 
adapts the treatment using real-time pumping data to 
automatically and intelligently adjust pump rates to 
achieve optimal cluster efficiency. 

To validate the performance of the Prodigi service, 
Halliburton provided real-time monitoring of the fluid 
and proppant distribution within each cluster using its 
StimWatch stimulation fiber-optic monitoring service.

Applying the Prodigi service yielded significant per-
formance gains within the customer’s well. With the 
permanent installation of fiber-optic cable within the 
well, the StimWatch service provided the uniformity 
index in real time, which gave a measurement of the 
distribution of fluid and proppant between each clus-
ter. The uniformity index enabled a method to rank 
the success of various stages. For comparison, two 
stages were pumped within the same horizontal well 
and were executed with the same perforation design 
and the same maximum rate of treatment. Figure 
1 charts the performance of traditional pumping: 
StimWatch service data reveal uneven fluid placement 
within each cluster. By contrast, Figure 2 shows the 
effectiveness of the Prodigi service: 
automatic real-time adjustment to 
pumping rates yielded a more even 
distribution of proppant and fluid 
within the clusters, resulting in 
significantly more consistent and 
effective fluid distribution across 
the clusters.

Haynesville/Bossier  
Shale results
When recently targeting the 
Haynesville/Bossier Shale forma-
tions in northern Louisiana, an 
E&P company determined that 
the toe stages consistently proved 

to be extremely difficult to stimulate, resulting in 
multiple screenouts for numerous wells. The HP/HT 
environment of the Haynesville/Bossier Shale chal-
lenges the ability to place proppant during a fracturing 
treatment because of the characteristic high-formation 
stresses. Thus, stimulation operations are frequently not 
pumped as designed, and delivering consistent fracture 
treatments is extremely difficult.

Halliburton studied the screenout tendencies of stim-
ulation operations in the Haynesville/Bossier and rec-
ognized a strong correlation with the number of clus-
ters accepting treatment fluid. To help improve cluster 
efficiency and uniformity, Halliburton introduced its 
Prodigi service to optimize the formation breakdown 
during fracturing treatment. By effectively breaking 
down all the clusters evenly at the beginning of the 
stage, the Prodigi service allows proppant to be placed 
more evenly along the wellbore. Traditionally, forma-
tion breakdown focused on delivering the designed rate 
as fast as possible. The Prodigi service adapts to down-
hole conditions and autonomously adjusts pump rates 
during treatment.

Results from the Prodigi service have been notable 
for this E&P company—screenouts were eliminated, 
and 100% of the designed proppant was placed in 
nearly every stage due to improved cluster efficiency 
and formation breakdown (Figure 3). Furthermore, the 
designed treating rate was achieved earlier than when 
using traditional breakdown methods. The Prodigi ser-
vice reduced the overall treatment time on average by 
10 minutes per stage while observing a lower average 
treating pressure. Further, the Prodigi service reduced 
variability for the overall stimulation treatment, result-
ing in the operator improving forecast completion activ-
ities by eliminating screenouts. 
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Pedro Vergel, AccessESP, and John Patterson,  
Patterson Consulting

E&P operators played an important role driving the 
development of thru-tubing-deployed electric sub-

mersible pumps (ESPs), in particular during the last 
20-plus years, with important in-house and sponsored 
initiatives targeting the development of a cost-effective 
and more efficient ESP deployment alternative. Those 
initiatives also were designed to improve challenging 
field developments and economics.

In the late 1990s, a thru-tubing-conveyed ESP/pro-
gressive cavity pump (PCP) technology was introduced 
to overcome Alaska’s West Sak production challenges, 
which included a rigless ESP/PCP “pump-only” change-
out on a live well, saving more than 300 rig interven-
tions over a 20-year period. The success of this first- 
generation tool provided incentives to further develop a 
fully retrievable thru-tubing ESP with further enhanced 
functionalities. Among those were rapid ESP change-
out on a live well with standard slickline/wireline, 
reducing deferred production and the ability to main-
tain flexible ESP component change-out for harsher 
downhole conditions.

Thru-tubing ESP advancements
In 2014 AccessESP commercialized a rigless thru-tubing 
retrievable ESP system in which the entire ESP would 
be deployed and changed out through tubing on a live 
well, eliminating the need for costly heavy workovers to 
replace ESPs while improving well production uptime 
and field development economics.

The development also needed to be compatible with 
existing ESP infrastructure and equipment and provide 
fullbore access to the lower completion and reservoir 
for remedial/intervention work (cleanup, logging, set-
ting plugs, perforating, etc.).

The AccessESP system consists of an outer, perma-
nent completion run with tubing and a retrievable 
assembly run through tubing. The permanent comple-
tion is intended to remain in the well for an extended 
period of time (10-plus years). Running the perma-

nent completion is similar to running an ESP, with 
the production tubing and power cable outside of the 
tubing string.

A side-mounted permanent connector system pro-
vides the electrical connection between the power deliv-
ery system and the retrievable ESP assembly. The system 
features a 3.8-in. fullbore access to the lower com-
pletion (production zone) once the ESP is retrieved 
through tubing from the well. An isolation sleeve is 
available to protect the permanent wet connector dock 
from mechanical damage during well work operations.

The retrievable ESP assembly includes the ESP 
components and is designed to be riglessly deployed 
through tubing with conventional, light intervention 
equipment on a live well. Strategically, this is installed 
in four individual runs, a proven deployment method 
that ensures ease of deployment and removal.

Thru-tubing retrievable ESP,  
an operator’s driven initiative   

System makes it more economical to produce remote and offshore  
fields and lowers breakeven costs.

The retrievable ESP assembly can be riglessly deployed through 

tubing on a live well. (Source: AccessESP)
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AccessESP’s proprietary permanent magnet motor is 
one-fifth the weight and length of a conventional ESP 
induction motor, enabling ESP change-out through a 
live well standard slickline or wireline operation. In wells 
with high deviation and depths beyond typical slickline 
reach, the system has been successfully deployed using 
coiled tubing (CT), wireline tractor or pump-down.

AccessESP, along with two major E&P operators, 
developed the Encapsulated Power Cable (EPC) target-
ing the elimination of ESP cable and connector failures 
for up to 20-year completion life. The EPC is environ-
mentally resistant with no conductor insulation expo-
sure to well fluids, features high crush resistance and 
mechanical strength, and is suited for deviated wells. 
Oil-filled, pre-installed connectors ensure full system 
reliability, reducing system installation time.

Documented cases
AccessESP technology helps the industry operate safer 
and more efficiently. Shared cases include Society of 
Petroleum Engineers (SPE) and industry publications:

ESP pump-only replacement (SPE-193783 and SPE-194419 
papers): This case discusses a thru-tubing pump-only 
replacement with slickline on a live well with the motor 
remaining in the well. The application is for wells exposed 
to excessive sand production affecting equipment life. 

Rigless well cleanout, well sanded-up (SPE-193652): This 
case discusses a live well cleanout operation to restore 
production on a sanded and highly deviated multi- 
lateral well with ESP (sand 610 m [2,000 ft] above the 
ESP). The operation involved CT to clean up the sand 
and a combination of CT and slickline to pull and 
reinstall the ESP where a protective isolation sleeve was 
used to protect wet-connect.

Rigless, live well ESP resizing (SPE-185160): The well’s 
productivity was found to be higher than estimated 
requiring system upsizing in power and capacity. The 
ESP system was replaced using slickline in days rather 
than months as compared to a conventional ESP.

Rigless, live well ESP change-out to correct well problems 
(SPE-194412): An ESP was horizontally placed on a small 
offshore platform with a limited footprint and was diag-
nosed with developing recirculation downhole. The well 
was put back in full production by replacing the pack-off 
with slickline and well tractor using a compact mast.

Emerging applications and operating practices
Operators can switch gas-lifted wells to ESPs, in partic-
ular for offshore and remote applications, achieving 
higher drawdown and well productivity and maintaining 
opex, while increasing field economic life.

In addition, reducing risks, operating time and 
unnecessary costs, thru-tubing ESPs can optimize flow-
back/cleanout operations. For wells left on natural 
flow, the ESP is removed riglessly, leaving the flow 
path uninterrupted. If needed, the ESP is reinstalled 
riglessly through tubing.

Conclusion
Thru-tubing retrievable ESP offers a proven ESP 
deployment option. AccessESP technology, including 
its Power Delivery System enables the industry to pro-
duce remote and offshore fields, lowering breakeven 
costs more economically.

AccessESP technology has been successfully 
deployed globally addressing concerns related to  
the unfavorable impact caused by ESP failures and 
associated change-out costs as well as production 
deferral from well downtime.

Thru-tubing retrievable ESP technology should be 
considered as part of a new field development FEED 
phase, potentially a cost-effective and economic solution 
in particular for offshore platforms and remote loca-
tions. AccessESP is successfully operating rigless ESPs in 
onshore remote wells as well as on small West Africa 
and Asia platforms through a light intervention. 

ARTIFICIAL LIFT

The permanent completion system can be deployed via the 

rig’s tubing string and can remain in the well for 10 years or 

more. (Source: AccessESP)
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William Milne and Karen Grant,  
Baker Hughes, a GE company 

For oil and gas operators, maximizing the value of 
producing assets through optimized field operations 

is vital, particularly in an era of fluctuating commodity 
prices. Ensuring optimal uptime and production from 
electric submersible pumping (ESP) systems, for exam-
ple, is only possible with reliable and real-time access to 
downhole pump and well condition data. And as a result 
of the industry’s push to digitize operations by coupling 
advanced downhole sensors with real-time diagnostics 
solutions, operators can improve production at lower 
lifting costs. 

Historically, reliable data delivery was threatened by 
electrical disturbance or failure in the downhole ESP 
system—15% of wells typically lose data communica-
tions due to a ground fault that cuts off transmission 
of pump-related data from the downhole gauge via 
the ESP cable. While the ESP might still be running, 

the interruption of data transfer to surface means that 
valuable insight into pressures, fluid levels and tempera-
tures are unobtainable. 

Without access to downhole data, operators were left 
with two options: 1) conduct a full workover to retrieve 
and replace the ESP or 2) continue to run the system 
blind but potentially at lower pumping rates to prevent 
motor overheating and pump-off. Loss of data due to 
ground fault might result in an up to 25% reduction in 
production output compared to a pump optimized with 
a live downhole gauge.  

Ending data loss due to ground faults was the motiva-
tion behind the development of the Zenith ground fault 
immune (GFI) ESP gauge from Baker Hughes, a GE com-
pany (BHGE). The gauge employs a unique power and 
communications system to secure high-value data, even in 
the event of an electrical failure in the ESP system. 

Collaborative development
The Zenith GFI ESP gauge was developed in collabo-

ration with a Middle East operator 
with a large installed base of ESPs 
and extensive history of problematic 
in-well ground faults. The operator 
needed a gauge that would help 
increase production by improving 
access to downhole data from all ESPs 
running in the field.  

In field testing, the new gauge 
allowed successful data recovery 
throughout several faults that were 
applied to simulate real-world condi-
tions. At the one-year mark of installa-
tion, further testing was conducted with 
the system successfully recording data 
throughout and delivering downhole 
insight to the operator in real time. 

Since early prototype testing, about 
50 Zenith GFI ESP gauges have been 
installed on a wide range of variable 
speed drive systems, switchboard 
drives and pumps for operators across 
Thailand, the Middle East, Africa 
and Latin America. In addition to 
standard gauge parameters, the GFI 

Optimizing ESP operations   
An ESP gauge helps eliminate monitoring system failures.

The new GFI software highlights an imbalance on this three-phase power system, with fault 

resistance of 32 ohm, fault location at the motor lead connection and fault severity at 

88.82%. (Source: BHGE)
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system’s measurements have been developed to contin-
uously monitor the ESP power system and cable condi-
tion over the life of the well and pump. Operators are 
looking at the technology to assist in real-time electrical 
diagnosis and prediction of ESP failures as well as to 
improve ESP runlife by using this new information to 
help identify the root cause of failures.

Additionally, the GFI system pinpoints the location and 
severity of a cable fault in the well, enabling informed 
decisions to be made regarding problematic pumping 
systems. And with high-speed data remaining available 
when an ESP fails, operators can ensure that reservoir 
buildup data are captured when the pump shuts down—
insight they would otherwise lose with traditional gauge 
technology installed. 

Incorporating lessons learned
Since initial trials and installs, gauge specialists in the 
Zenith product development team have leveraged test 
results and early field experience to enhance the system 
for a broader range of operating applications. Recent 
development work aims to position the GFI gauge as the 
foundation for a new generation of sensors. 

Specific improvements to the GFI system since the 
initial launch include reliability and safety upgrades 
to the gauge components. The system now includes a 
single-surface enclosure combining multiple surface fix-
tures into one unit, reducing more than 40 surface con-
nections on the original system to only seven, markedly 
simplifying installation.  

The system’s original software also has been upgraded 
with a more stable, scalable program written for indus-
try-standard platforms. The new software, vetted by 
BHGE cybersecurity experts, brings an improved user 
interface and delivers a wider range of diagnostic data. 
As a result, users are gaining faster access to key well 
and pump information. 

Operational data delivered by the Zenith GFI ESP gauge 
can be integrated into BHGE’s Sabio ProductionLink arti-
ficial lift monitoring solution for improved communica-
tion and collaboration between engineers and operators. 
The advanced digital solution can be used to determine 
appropriate courses of action to improve production pro-
files and extend system reliability. 

The GFI gauge remains the only gauge that is 
immune to ground faults and is compatible with all 
manufacturers’ ESPs in the marketplace. 

Ensuring ESP reliability 
The GFI gauge delivers value to the ESP monitoring 
landscape in field applications by providing greater reli-

ability and uptime in several ways. By transmitting real-
time sensor data after an electrical fault has occurred, 
the gauge lets operators continue to optimize their pro-
duction rather than possibly ramping down their pump-
ing rates due to a lack of downhole information. 

Operators also are using the gauge to monitor the 
condition of the ground fault and use the information 
to guide their decisions on which corrective actions to 
take. For example, the data help the operator lower the 
power going to the ESP to remove some of the stress on 
the cable and motor, which affords more time to plan 
intervention and deploy a workover rig to the well. 

The longest-running Zenith GFI ESP gauge remains 
the very first installed; it was installed in 2013 for the 
same Middle East operator who collaborated on the 
prototype development. Growing numbers of oper-
ators are gaining from the benefits the Zenith GFI 
gauge brings to ESP operations. In one case, the system 
demonstrated its value in a producing well suffering 
ongoing scaling and buildup issues in the pump. 
Following a cable fault four months after commission-
ing, the team was able to monitor and knowledgeably 
manage acid injection operations using real-time data 
from the GFI gauge, despite cable fault conditions. This 
completion would have been pulled or run blindly if a 
non-GFI sensor had been installed. 

Meanwhile, the pace of new gauge installations con-
tinues to rise, and the number of installs is expected to 
double by mid-2019. Such growth is a testament to both 
the industry’s ongoing need for digital solutions that 
optimize production and the benefits that collaboration 
between service companies and operators provide in 
driving greater asset value. 

ARTIFICIAL LIFT

BHGE’s Zenith GFI gauge secures high-value data from the in-well 

environment, even in the event of an electrical failure in the ESP 

system. (Source: BHGE)





74 August 2019  |  E&P  |  HartEnergy.com

ARTIFICIAL LIFT  
TECHNOLOGY SHOWCASE

Compiled by Ariana Hurtado, Associate Managing Editor

In the artificial lift market, service companies aim to 
address operator challenges while meeting production 

requirements efficiently. 
“Of the approximately 1 million oil and gas wells pro-

ducing in the world, roughly 5% flow naturally—leaving 
nearly all of the world’s oil and gas production reliant 
on efficient artificial lift operations,” Schlumberger 
stated on its website.

“Amid the breakthrough advancements in hori-
zontal drilling and stimulation technologies, we see 
operators looking for efficiencies that can reduce 
the overall lifting costs in artificially lifted wells,” 
Andrey Fastovets, business manager of Artificial Lift 
Solutions at Schlumberger, told E&P. “This has led 
to improvements including rigless ESP deployment 

and retrieval technologies (drastically reducing work-
over costs and deferred production), efficiency gains 
through optimal motor and pump designs (reducing 
opex) and reliability gains through superior design 
and material selection.”

Dr. Iain Belcher, director of product engineering at 
Veretek, said, “The advances in directional drilling, frac-
turing and completions practices particularly in shale 
plays are pushing the limits of artificial lift technology. 
Wells are deeper and laterals are longer than they 
ever have been. Continued development is required 
to ensure artificial lift can meet the more demanding 
requirements of these wells.”

 “It seems many companies have stopped pursuing 
innovation in this sector, maybe because they’re more 
focused on fracking, drilling and big dollar sectors,” 
said Dan Runzheimer, president at Endurance Lift 
Solutions. “Artificial lift technology advancement is criti-

Tools lift production rates higher  
The well production life cycle depends on effective and reliable technologies.

(Source: ded pixto/Shutterstock.com)
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Favorably impacting well  
productivity while extending 
asset economic life 
One of the biggest opportunities for 
improving an oil well’s productivity 
and costs involves wireline rigless 
retrievable electric submersible 
pumping (WRESP) technology, 
addressing the unfavorable impact 
from ESP change-out costs and 
production downtime. AccessESP’s 
WRESP is redefining the way ESPs 
are run, favorably impacting well 
productivity while extending asset 
economic life. Operators today 
can “riglessly” deploy and change 
out ESPs on live wells, significantly 
improving well production uptime 
while reducing associated interven-
tion costs, ultimately lowering opex 
while maintaining capex under 
control. Opex is further improved 
by combining AccessESP WRESP 
technology with the ESP Lifecycle 
Management Program, a proactive 
preventative ESP management pro-
gram replacing the costly and disrup-
tive run-to-failure industry practice. 
The ability to replace ESPs riglessly 
has opened new frontiers. Operators 
are now converting gas-lifted wells to 

ESPs with immediate productivity gains, also allowing 
production optimization from changing reservoir 
conditions. Others have started to apply this tech-
nology to flowback/cleanup wells more effectively. 
accessesp.com

cal for both improving the recovery of stranded reserves 
and ensuring that our domestic natural resources indus-
try remains economically competitive in the face of 
other emerging energy sources.”

Artificial lift products and services can range from elec-
tric submersible and progressing cavity 
pumps and rod lift, gas-lift and surface 
pumping systems to power supply and 
control systems, monitoring and auto-
mation. The following is a sampling of 
the artificial lift equipment, accessories 
and services that enable operators to 
maximize the value of their wells while 
also lowering costs. 

Editor’s note: The copy herein is contrib-
uted from service companies and does not 
reflect the opinions of Hart Energy.
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Low load anomaly characterization with 
machine learning and AI 
Low load anomalies, such as rod parts, holes in tubing 
and plugged intakes, are among the most destruc-
tive events that can occur in a well with a sucker rod 
pump system. A large E&P company deployed low 
load anomaly characterization with machine learning 
and artificial intelligence (AI) technology on nearly 
250 wells in the San Juan Basin utilizing rod lift sys-
tems for gas well deliquification purposes. Multiple 
analytical techniques were utilized to automate low 
load anomaly characterization. This technology was 
integrated into a software-based workflow to provide 
real-time alerts to the production engineering and 
operations users at the time of anomaly detection and 
characterization. The users have successfully used 
this workflow to reduce failure cycle time, decrease 
deferred production and increase well uptime. This 
automated workflow has saved countless hours of 
manual human-based well surveillance and failure 
diagnosis, enabling users to prioritize their time on 
higher value-add activities. ambyint.com

Asset management system controls,  
optimizes multiple forms of artificial lift 
Apergy’s SMARTEN 
for Life variable speed 
drive (VSD) operates 
all widely used forms 
of artificial lift to man-
age production rates, 
extend electric sub-
mersible pump (ESP) 
runlife and protect 
field personnel from 
high-voltage electrical 
connections. The VSD, 
with Wi-Fi connectivity, 
features ESP trending 
and pump curve dis-
plays to ensure effec-
tive system operations. 
The control software 
includes programmable 
soft start/rocking start 
capabilities to protect 
the ESP on startup while 
gas lock mitigation 
algorithms prevent ESP 
shutdowns due to gas interference. Proportional, inte-
gral and derivative control sets a variety of parameters 

to prevent system cycling to optimize production rates. 
When it is time to switch to rod lift, the downhole 
equipment is managed with a full-featured pump-off 
controller with a real-time card dashboard display. The 
SMARTEN VSD separates high-voltage, heat-producing 
elements from the low-voltage electronics. This Touch-
Safe compartment allows technicians to service the 
VSD with no exposure to dangerous high-voltage ele-
ments and improves VSD reliability by reducing heat 
buildup in the electronics. apergy.com

PMM eliminates induction losses
Operators are looking for new ways to increase electric 
submersible pump (ESP) system efficiency and lower 
lifting costs, especially in declining, mature fields. The 
new Magnefficient permanent magnet motor (PMM) 
significantly improves efficiency by lowering ESP system 
energy consumption, allowing operators to do more 
with less. The Magnefficient PMM eliminates induction 
losses, lowering system power consumption by 20% 
and reducing motor power loss by 50%. It also delivers 
a higher power density, enabling operators to elimi-
nate the need for tandem motor connections, which 
improves reliability and allows quicker installation, 
saving additional time and cost. Baker Hughes, a GE 
company, leveraged learnings from other GE businesses 

The Magnefficient PMM maintains a more constant power factor 

and efficiency over a larger load range compared to induction 

motor technology. This helps reduce cable power losses, or 

when applicable, allows the operator to use a smaller cable to 

save additional costs. (Source: Baker Hughes, a GE company)

The SMARTEN for Life VSD operates 

all widely used forms of artificial 

lift while keeping field personnel 

safe from high-voltage  

connections. (Source: Apergy)
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to develop the Magnefficient PMM, including GE Avia-
tion for the rotor design and GE Healthcare for magnet 
research. The R&D team used advanced optimization 
algorithms to make sure the efficiency design elements 
did not violate temperature limits, rotor dynamics stabil-
ity or material structural capabilities. bhge.com

Packet pump technology withstands  
prolonged downthrust
In unconventional well applications, electric 
submersible pumps (ESPs) experience harsh 
and abrasive well conditions. Rapid decline 
rates, increasing gas volumes and unstable 
flow, which are typical in unconventional 
wells, can result in an ESP frequently oper-
ating in downthrust conditions. The Borets 
Packet Pump is able to better withstand pro-
longed downthrust through innovation in its 
design, which ultimately results in reduced 
wear and longer pump runlife. Using the same 
packet technology in the Vapro Gas Handler, 
Borets Packet and Vapro Pumps have been 
installed in more than 1,200 wells worldwide 
since 2014, including more than 180 wells 
in the Permian Basin. Some of these systems 
continue to operate in excess of 800 days run 
time. borets.com

New unconventional lift  
optimization model avoids  
production loss and cost overruns 
A new, integrated well reservoir production model 
tailored for unconventional reservoirs enables auto-
mated gas-lift rate optimization throughout the well life 
cycle. The model, deployed in the cloud, is designed 
to increase operational efficiency with features such as 
autonomous history matching and forecast. Its mathe-
matical solution solves the reservoir, wellbore and sur-
face network as one entity, unlike other solutions that 
are too onerous to deploy continuously on every well 
during its production life cycle. A major challenge in 
gas lifting unconventional wells is due to the rapid rate 
declines and changing fluid composition. Additionally, 
the fast pace and tight economics of unconventional 
wells, together with the effort and time required to 
model production using existing physics-based models, 
result in modeling only a small fraction of wells. The 

new solution avoids loss of production and/or cost over-
runs by creating, for the first time, a digital twin of every 
connected well. emerson.com 

Rod pump increases downhole pump  
efficiency at any inclination 
Customer partners of Endurance Lift Solutions are 
deploying the High Angle Rod Pump (HARP) to 
increase downhole pump efficiency at any inclination 
angle in deviated and horizontal wells, in addition to 
wells with damaged wellbore casing or liners. The HARP 
can be set at inclinations up to 90 degrees utilizing its 
articulating plunger and “positive seal” traveling and 
standing valves. The HARP operates in challenging fluid 
regimes, handling high volumes of entrained production 
gas without gas locking its positive seal valves. By utilizing 
its unique valves, customer partners are able to increase 
lifting efficiency, decrease beam unit strokes per minute, 
reduce downhole pump wear, lower electricity costs and 

increase gross daily production of fluid. 
The HARP is available in standard and 

premium metallurgies and may be 
landed at depths of up to 3,048 

m (10,000 ft) dependent on 
oil gravity and water cut. 

endurancelift.com

Gas-lift design provides advanced  
collaboration sensitivity analysis
Gas-lift engineers are challenged to design a system that 
reliably performs during the life of a well due to changing 
parameters. Evaluating performance models is vital in 
selecting the right solution to meet long-term production 
goals. Most gas-lift software does not easily accommodate 
testing multiple design options, requiring users to repeat-
edly create new design models to analyze changes or sce-
narios, and lack built-in comparative analysis. Engineers 
also must often use a separate NODAL analysis program 
to evaluate production performance. The Extract Gas 
Lift Optimization Program combines the best of NODAL 
and design software, quickly handling complex calcula-
tions, letting users examine multiple scenarios on one 
screen. Injection points for each performance model are 

The Borets Packet Pump is designed to deliver reliable 

ESP production in harsh, abrasive well conditions.  

(Source: Borets)

The HARP features include  

articulating plunger and “positive  

seal” traveling and standing valves, 

designed to enable customer partners to 

land in the horizontal and maximize pump 

efficiency while preventing gas locking. 

(Source: Endurance Lift Solutions)
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automatically recognized and input into the comparative 
graphical analysis. Because the program is cloud-based, 
engineers can remotely collaborate to achieve optimum 
well performance. extractproduction.com

Method analyzes tortuosity of wellbore from 
high-resolution survey data 
Optimal rod-pumped systems are determined through 
the analysis of calculated side forces exerted on/by the 
rodstring on the production tubing. The side forces 
are computed from axial forces in combination with 
information about the trajectory of the rodstring in 
the well. Traditionally, the trajectory of the rodstring is 
estimated from directional survey data at 30-m (100-ft) 
intervals. Because these surveys are run in open hole, 
the trajectory described is not the actual trajectory of 
the rod inside the production tubing. This implies that 
the resulting side forces are not accurate for decisions 
on rod-guide placement. Gyrodata scientists developed 
a method for analyzing the tortuosity of a wellbore from 
high-resolution (.30-m [1-ft]) survey data. This revealed 
that high tortuosity substantially narrows the free pas-
sage through tubing and can be quantified in terms of 
the reduction in the effective diameter available. The 
technique was extended for points of contact of the rod 
in the production tubing. Utilizing points of contact, the 
shape of the rodstring within the tubing is estimated. 
Field data using the high-resolution data together with 
the advanced processing technique revealed that the 

openhole based side forces tend to be underestimated. 
Utilizing all the available information from the survey 
along with improved side force calculations help opti-
mize rod pumping systems and mitigate workovers and 
failures. gyrodata.com

Extending the operating range in extreme 
and harsh environments 
Summit ESP, a Halliburton service, 
designed the new Tiger Shark II XRange 
pump line to increase ESP runlife and 
extend operating range in extreme and 
harsh environments. It has maximum 
flexibility in unconventional, abrasive, 
corrosive and gassy wells and the capa-
bility to produce volumes from lower 
than 25 bbl/d of oil and can increase 
up to 64,000 bbl/d of oil. Some of the 
enhancements to the pump line include 
the Ring Lock XT bearing system that 
expands when the temperature rises, 
creating a secondary mechanical lock to 
hold bushings from slipping, as well as 
upgraded bearing material that increases 
runlife by six times on abrasive resistance 
and three times longer pump perfor-
mance. Other enhancements include 
overlapping head and top bearings that 
help prevent abrasive wear on the hous-
ing and thread washout, and dual-sleeve 
technology that increases shaft support 
interface, while still allowing adjustment 
to the shaft extension. halliburton.com

Optimizing downhole pump operation, 
improving the artificial lift system
The twin-screw multiphase pump, tied to the surface 
gathering system, is giving new life to underperform-
ing downhole pumps and gas-lift systems. The pump 
speed, flow rate and inlet pressure can now be gov-
erned by real-time downhole conditions, resulting in 
reduced wellhead backpressure and making it possible 
to optimize the liquid level in the well. Deeper submer-
gence of electric submersible pumps and downhole 
pumps results in better hydraulic performance, lower 
differential pressure and improved handling of viscous 
and gassy crudes. By lowering the gathering wellhead 
pressure, the bottomhole pressure is reduced, which 

The Tiger Shark II XRange pump line was designed for extreme 

environments. (Source: Halliburton)

Side load calculation is provided by a high-resolution tortuosity  

logging service. (Source: Gyrodata)
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in turn has a positive effect on the inflow performance 
relationship by improving the well inflow. Downhole 
pump uptime is much improved, which means steady 
plateau production and more predictable operation 
and well control as well as lower service and interven-
tion costs. leistritzcorp.com

Wellhead can accommodate multiple forms 
of artificial lift over life of well 
National Oilwell Varco (NOV) has released the Hercules 
high-pressure (HP) Universal Wellhead to its portfolio 
of artificial lift equipment. Many operators use multiple 
forms of artificial lift during the life of a well, with the 
constant changing between methods increasing costs and 
requiring additional manpower and resources. Shale play 
wells in particular frequently start off using electric sub-
mersible pumps (ESPs) or gas lift until failure or produc-
tion declines to an unproduceable rate, then shift to rod 
pumps. To reduce capital and operating costs while opti-
mizing production, the Universal Wellhead can accom-
modate multiple forms of artificial lift over the life of the 
well. A single unit can accommodate flowing wells, ESP, 
gas lift, rod pumps and progressing cavity pumps without 
needing to change the wellhead or flowline configuration. 
Its compact design stands less than 28 in. tall and consists 
of dual master valves, dual rod BOPs, ESP capillary feed 
through, gas-lift capabilities and two flowline outlets. The 

A complete packaged twin-screw multiphase production  

system is shown ready for installation in the field.  

(Source: Leistritz Advanced Technologies Corp.) 
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wellhead’s modular design eliminates two days of lost pro-
duction while converting wells over, makes more combina-
tions available for wellhead piping, reduces servicing costs 
and increases safety. nov.com

New jet pump boosted production by 27%
Production Lift has used computerized 
mathematical models to re-engineer the tra-
ditional jet pump, increasing production by 
25% to 32% in field trials depending on the 
model and completion methods. Field tests 
have confirmed that simply updating the 
jet pump downhole boosted production by 
27%. Additional increases in the complete 
downhole system, including optimizing the 
energy transfer system and opening and 
streamlining internal passages to minimize 
losses served to boost production up to 32%. 
This led to more production capacity than 
ever before and reduced cost per barrel. 
New technology in hydrocarbon process 

modeling also improved the sand removal efficiency of 
the power fluid treatment system, which increased the 
sand removal efficiency of the power fluid treatment 
system. This created an unprecedented solution to 
high-volume frac fluid recovery. The TITAN Jet Pump 
is designed to remove much greater volumes of sand 
than any other system. productionlift.com

Rod guides reduce rod-on-tubing wear failures
RFG Petro Systems manufactures sucker rod guides 
(centralizers) using its MP Polymer technology, which 
provides extreme wear and chemical resistance and is 
mechanically and dimensionally stable up to 260 C (500 
F). The MP Polymer rod guides are factory molded 
directly onto sucker rods to ensure the guides stay in 
place and function to centralize the sucker rods inside 
the production tubing to protect against rod-on-tubing 
wear. As independently tested (ASTM G-133), the MP 
Polymer provides the longest wear resistance when 
compared to traditional rod guide polymers. Last year 
a major E&P producer in the Permian Basin started 
field testing MP Polymer rod guides in several deviated 
production wells and had experienced very favorable 
results, including reduced friction, longer run times and 
less rod-on-tubing problems when compared to histori-
cal failure reports. rfgpetrosystems.com

Waterproof ESP gauge monitors  
wells performance
Sercel-GRC’s Spy Pro 
is the only electric 
submersible pump 
(ESP) gauge available 
with a waterproof, 
metal-to-metal welded 
seal design and is 
being successfully 
deployed in uncon-
ventional shale oil 
wells where the 
technology enables 

Production Lift has used computer modeling  

to re-engineer the jet pump, boosting production by 

25% to 32% in field trials. (Source: Production Lift)

MP Polymer rod guides protect against rod-on-tubing wear. 

(Source: RFG Petro Systems)

Spy Pro is compatible with all ESP  

providers, including slimhole  

applications with a 3.75-in. equipment 

diameter. (Source: Sercel-GRC)

The Hercules HP Universal Wellhead is designed to reduce  

artificial lift conversion costs in unconventional oil fields. 

(Source: NOV)
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operators to continue monitoring well performance, even when the motor 
connection is completely submerged in water. The Spy Pro Vibration Z chan-
nel provides important data on the behavior of the frequent slugging effects of 
the long laterals, while the Spy Pro WYE point channel provides critical data in 
regard to the electrical behavior and runlife of the ESP systems. Designed to be 
compatible with any ESP motor, the Spy Pro family includes multiple configu-
ration options, including corrosion-resistant metallurgy, various motor adapters 
and discharge pressure measurement. sercel-grc.com

Monitor and adjust gas-lift rate and depth without intervention 
Silverwell’s Digital Intelligent Artificial 
Lift (DIAL) gas-lift production optimiza-
tion system has recently been extended to 
unconventional and dual string wells with 
the release of 27⁄8-in. slimline in-well DIAL 
units. When combined with the DIAL 
surface control system, this enables the 
monitoring and adjustment of gas-lift rate 
and depth without intervention, even in 
notoriously hard to optimize dual string 
gas-lifted completions. Independent 
studies have shown that the achievable 
“prize” when gas-lifted wells are contin-
uously optimized is an estimated 10% to 
20% uplift in production. Even greater 
improvements are achievable in dual 
string completions. Here, the problem of 
one more productive zone “robbing” gas 
from a second less productive zone is now 
easily addressed as the DIAL system oper-
ates completely independently of produc-
tion pressure regimes. silverwellenergy.com

Magnetic technology harnessed to improve ESP reliability
Electric submersible pumps (ESPs) have been widely employed for many 
years as artificial lift devices. But ESPs are often plagued by reliability 
issues, resulting in high operating and capital costs and loss of production 
to retrieve and replace the pump. To improve reliability and retrievability 
of ESPs, Upwing Energy has developed the new Magnetic Drive System 
(MDS) for ESPs. Upwing’s design uses advanced magnetic technologies 
that eliminate the need for the vulnerable rotary seals and the rest of the 
protector unit, which is the most frequent source of failures. Mechanical 
contact bearings are replaced by frictionless magnetic bearings that levitate 
the motor rotor without physical contact with the motor stator. All electrical 
components are hermetically sealed inside the motor stator housing and 
isolated from the production fluids. The pump and Inconel-sleeved motor 
rotor without any electrical components can be easily retrieved via slickline 
in a single run. There is no electrical connection and only magnetic fields 

Silverwell’s DIAL in-well unit accommodates up to six independently actuated orifice  

valves at each injection station. (Source: Silverwell)
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between the motor stator and rotor to improve the 
reliability and retrievability of the ESP further. Upwing 
has used the same magnetic building blocks in its Sub-
surface Compressor System, a high-speed downhole 
artificial lift system that overcomes liquid loading and 
boosts gas production and reserves. upwingenergy.com

Get out of tight spots with  
reinforced connections
Of all the problems that can occur downhole, a flange 
connection failure can be one of the costliest setbacks 
in the entire production cycle. When pulling an electric 
submersible pump (ESP) out of a narrow, packed or 
deviated section of the well, any weak points across the 
downhole equipment string pose a significant threat to 
the operator’s bottom line in terms of the cost required 
to hire a workover rig and fishing crew to retrieve equip-
ment from the well as well as in production lost during 
downtime. To eliminate that risk, Valiant Artificial Lift 
Solutions provides a high-strength ESP configuration 
featuring IntactESP connections at vital mechanical 
stress points. Reinforced with an alloy steel metallurgy 
and upgraded flange geometry, Valiant’s IntactESP 
enhanced design is an ideal solution for deviated or 
tight-radius applications with high calcium, paraffins, 
asphaltenes or scale, providing operators peace of mind 
at the most critical junctures. valiant-als.com

Tools target production problems in  
unconventional wells 
Veretek continues to introduce additional models 
of its rotor and stator multiphase V-Pump to target 

various production problems in unconventional 
wells. The latest is the Cronus booster pump for con-
ventional electric submersible pump (ESP) strings. 
Veretek has worked with an operator in the Bakken 
to improve production in mature, low-pressure wells 
when gas volumes are a problem for ESPs. Production 
and equipment reliability are improved with greater 
uptime and more continuous operation. In one well, 
the shutdowns due to gas locking were averaging 
one per day. By installing a Cronus at the bottom of 
the conventional pump string and boosting the flow 
through the ESP, the shutdowns were reduced to one 
per month. veretek.com 

Unit boosts productivity with  
a longer stroke
The latest Weatherford Rotaflex long-
stroke pumping unit helps operators tran-
sition to high-performance rod lift and 
eliminate the need for intermediate-lift 
methods. The Rotaflex unit boosts pro-
ductivity with a longer stroke, more com-
plete barrel fillage and less wear on 
surface and downhole equipment. Even  
in deep, high-angle or high gas-to-liquids 
wells, the latest Rotaflex unit was rede-
signed to increase uptime further, reduce 
the total cost of ownership and streamline 
maintenance. With stroke lengths up  
to 366 in., or 9.3 m (30.5 ft), the unit 
increases system efficiency and energy  
savings, substantially lengthens sucker  
rod and downhole pump longevity and 

reduces cycles, reversals and the risk of downhole fail-
ure. The design simplifies inspections and repairs, 
encloses moving parts and offers easy access to major 
components. weatherford.com 
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Veretek’s Cronus V-Pump has a unique rotor stator geometry that 

allows it to pump gas without gas locking. (Source: Veretek)

Valiant’s new IntactESP design allows the ESP string to withstand higher mechanical 

stress and prevent failure at flange connections. (Source: Valiant Artificial Lift Solutions)
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Bryan Brownlie, De Nora Water Technologies

The Permian Basin’s water balance is dominated by 
one inescapable feature: its wells produce three to 

five times more water than is required for completion 
activities across the play. In 2019, 4.1 Bbbl of water will 
be produced, but the demand for completion fluids is 
only estimated to be 1.2 Bbbl. Even if every drop of pro-
duced water in the Permian Basin was recycled and used 
in completion activities, there would still be 2.9 Bbbl per 
year that required disposal or discharge at economics 
that only support the former, not the latter. 

Those same wells also produce that water at an 
inconvenient pace. Any given Permian Basin well will 
only produce 30% (in the Midland Basin) to 75% (in 
the Delaware Basin) of the water required to complete 
an identical well in the first 12 months of its life. The 
balance comes over the next 20 years. Any wells drilled 
near their predecessors will not be able to rely on recy-
cled produced water alone for their completion, and 
infill water will always be required in a very water-scarce 
area with an aquifer under extreme pressure.

It is a strange situation of short-term scarcity and 
long-term abundance that leaves Permian Basin oper-
ators scrambling for water where they need it and 
drowning in water where they do not. This all serves to 
feed the myriad disposal wells in the region, which dis-
pose of more than 2.5 Bbbl of water per year. Although 
critical to mitigating some of the impact, recycling on 
its own will never be enough due to this water balance. 
Treatment to discharge will ultimately be the only solu-
tion to the water situation in the Permian Basin.  

Marcellus: a study in contrasts
While Marcellus operators face similar challenges in 
needing to supplement their treated produced water 
with freshwater (on average only 10% of new comple-
tion water requirements are met by produced water), 
by contrast the Appalachian Basin has an abundance of 
freshwater-fed rivers, significant rainfall and productive 
aquifers. The sourcing and use of this water for well 
completion activities, although tightly regulated by the 
department of environmental protection (DEP) in the 
various states and not without cost and environmental 
implications, are comparatively easy. 

Marcellus wells, being predominantly 
gas wells, are significantly less productive 
in terms of produced water than their 
Permian cousins. The fundamental water 
balance of the play is different; more than 
95% of the wells producing the waste- 
water are horizontal wells rather than ver-
tical—and those wells require significant 
volumes of water to complete. Looking at 
permitting, this appears likely to continue. 
Of the 723 permits for unconventional oil, 
gas and combined oil and gas wells by the 
Pennsylvania DEP in 2019 so far, only one 
was for a vertical well. These permits repre-
sent ample completion activity to consume 
the produced water being generated by 
the wells.

Each Marcellus well on average will pro-
duce approximately 40,000 bbl to 100,000 
bbl of produced water over its working 
life, with some regional variation. That 

Striking a water balance   
Water challenges and opportunities in the Marcellus Shale keep operators  

and service companies seeking solutions. 

A drilling rig in the Marcellus Shale is surrounded by the water management  

infrastructure that is essential to drilling and completion activities.  

(Source: De Nora Water Technologies)
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still adds up to a lot of brine. Ohio horizontal wells pro-
duced 7.6 MMbbl of produced water in the first quarter 
of the year per the state’s DEP—a mere 0.0125 bbl/
Mcf of natural gas on average—but equating to 84,000 
bbl/d of produced water that requires a home. 

In the same period, Pennsylvania operators managed, 
disposed or centrally treated 13.7 MMbbl of produced 
water from unconventional wells per the DEP. Of that, 
12.3 MMbbl were handled within Pennsylvania. Of that 
water, 64% was reused at the well pad through blend-
ing with freshwater for completion activities following 
ad hoc recycling, 26.9% was sent to residual waste 
processing facilities and 7.91% found its way into local 
impoundments at the surface. Only 0.77% of the water 
found its way to disposal wells within Pennsylvania. Of 
the 1.5 MMbbl of produced water that left the state, 1.1 
MMbbl of it was sent to disposal wells in Ohio, which is 
a mere 12,200 bbl/d on average. 

Challenges
This situation is not without its potential risks, however. 
The Marcellus Shale has been a comparatively stable 
operating basin in terms of completion activities, despite 
the lower for longer pricing of natural gas. That said, 
with 64% of the produced water in Pennsylvania cur-
rently dependent on reuse in completion applications as 
an effective disposal strategy, a significant slow-down in 
completion activities would result in a glut of produced 
water that is beyond the current rated/permitted capac-
ity of the central facilities that treat the bulk of the water 
not reused on the pad. This would equate to a lot of 
water traveling at a high cost to Ohio to be disposed of 
in injection wells. 

The other feature of Marcellus produced water, 
which exacerbates the situation above, is that it is 
extremely salty and becomes saltier as the age of the 
well increases. The levels of total dissolved solids 
upward of 90,000 ppm are not uncommon, often ris-
ing to 120,000 ppm within two years. Of that, 30 ppm 
to 50 ppm can be barium or other naturally occurring 
radioactive materials carrying salts. Barium, if not 
removed from the water, can scale infrastructure, grad-
ually resulting in environmentally problematic concen-
trations and special disposal requirements. 

While not intrinsically an issue on its own (the infra-
structure certainly isn’t glowing green), when disposing 
of that infrastructure, it is not uncommon to find that 
the entire installation has become “hot,” requiring dis-
posal as hazardous waste. A bucket of sludge from recy-
cling operations in the Marcellus Shale can, through 
the presence of this one dirty penny, become hazardous 

and by definition increase solids disposal costs by order 
of magnitude. While most operators are not overly 
concerned by this, others are taking it seriously and 
requiring very low barium levels for reuse of the water 
to protect their infrastructure. 

Water transportation costs are high in the Permian 
Basin but an order of magnitude higher in the Marcellus 
Shale due to a combination of permitting requirements, 
road infrastructure and geography. Well pad conditions 
are tight, roads often traverse mountains and moving 
water around by lay-flat hose as is routinely conducted 
in the Permian Basin is rarely, if ever, an option for reg-
ulatory reasons. For this reason, recycling locations near 
peak drilling areas that can meet the requirements for 
additional recycling are beginning to rise to prominence. 
For example, Kendra II LLC, a relative newcomer to the 
space, has announced it will commence operations in the 
third quarter of this year—in the heart of drilling acre-
age operated by Cabot Oil & Gas. 

It is not alone; multiple other facilities are either in 
planning or development to service specific geographic 
niches with both water treatment for reuse and trans-
portation. While the per barrel cost of these operations 
in the Marcellus Shale is higher compared to the alter-
native (a costly truck ride to Ohio), it seems probable 
that the number of processing facilities in this basin 
will increase as more and more operators see a strong 
attraction to the stable environment. 

The operators in the Marcellus were trailblazers in han-
dling produced water, rapidly moving to as close to 100% 
reuse as was required, and the trend seems set to con-
tinue, particularly as ample companies in the market have 
an appetite for running central treatment facilities. 

WATER  
MANAGEMENT

A fully mobile De Nora Neptune ClorTec unit at a recycling  

center provides essential disinfectants to the facility without 

requiring or generating any hazardous chemicals.  

(Source: De Nora Water Technologies)
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Rowlan Greaves, Southwestern Energy

Southwestern Energy (SWN) seeks to be a responsible 
steward of the environment wherever it operates. 

SWN topped 30 North American oil and gas producers 
for transparency in water and chemical management 
practices in the 2019 “Disclosing the Facts” report. The 
company attained its goal to be freshwater neutral in 
2016 and has maintained this status every year since. 

Freshwater neutral means that for every gallon of fresh-
water it uses in its operations, SWN offsets at least an 
equivalent amount through water conservation projects. 

SWN’s freshwater neutral program begins with 
its own operations. The company manages its water 
usage, minimizing freshwater usage and sourcing as 
much water as reasonably possible from recycled and 
other sources. It recycles produced water safely and 
efficiently within completion activities. 

Since 2014 SWN has completed 10 water conservation 
projects across several states where it was or is 
active. The total beneficial freshwater volume 
from these projects resulted in more than 9 bil-
lion gallons of freshwater returned or restored 
to environments supporting the company’s 
operations. SWN water projects have included 
stream channels and habitat restoration; river, 
lake, stream and floodplain improvements and 
revegetation; and wetland creation, irrigation 
optimization and aquatic habitat revitalization. 
SWN’s commitment to environmental water 
solutions has restored and rejuvenated water 
ecosystems, adding options for recreation, wild-
life and economic development.

Program specifics
SWN’s water stewardship program focuses on 
four areas: water conservation, usage reduction, 
protection and innovation, which in turn support 
the company’s mission to develop, produce and 
supply responsible natural gas, NGLs and con-
densate for North America and the world.

One area of innovation in the company’s 
program is the search and use of alternative 
water sources. These are typically undesirable 
or brackish water types from other compa-

Being a good water steward   
One independent energy company’s approach to water  

stewardship is delivering positive returns.

Acid mine drainage contamination of Muddy Creek 

over time led to the pollution of West Virginia’s Cheat 

River, resulting in the tarnishing of the creek bed with 

a yellow-orange tint (top). Cleanup of the creek  

(bottom) was made possible through a successful  

joint project between the state and SWN.  

(Source: Southwestern Energy)
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nies or communities. The efficient use of alternative 
water sources can be challenging, with complications 
around supply logistics, potential expenses for treat-
ment and conditioning, variable quality, quantity and 
all-in economics. 

Some advantages to being freshwater neutral include 
gains from recycling produced and/or brackish water, 
firm leverage against public dissent on regional water 
usage, positive differentiation and “goodwill” afforded 
by stakeholders and investors.

There are additional advantages to becoming fresh- 
water neutral:

• Reduced dependence on freshwater resources;
• Counteraction to criticism about freshwater use in 

arid and drought-prone areas;
• Water conservation projects to help communities 

eager to improve natural water resources;
• Stronger community ties through working toward 

common goals with local 
leaders, academia, nongov-
ernmental organizations 
and others;

• Positive “responsible” 
differentiation of products 
contracted to midstream 
companies; and

• Demonstrated environmen-
tal stewardship through 
actual, functioning water 
conservation projects.

The company also is certify-
ing some of its wells through 
the Independent Energy 
Standards (IES) Corp.’s TrustWell Responsible Gas 
Ratings program, and it has achieved IES’ Gold-level 
TrustWell certification for a number of its wells. The 
certification is based on the company’s responsible 
management of and performance on methane emis-
sions, leaks and spills, well integrity, risk management, 
freshwater stewardship, chemical management, commu-
nity engagement and other factors. 

In one example of establishing stronger ties with 
communities, the company recently partnered with the 
West Virginia Department of Environmental Protection 
(WVDEP) in a multiyear investment project to restore 
the watershed of the Muddy Creek tributary of the 
Cheat River.

Acid mine drainage severely damaged Muddy Creek 
over time, polluting the Cheat River. The mining indus-
try has historically flourished across West Virginia, but 
by the mid-1990s, two serious blowouts from abandoned 

coal mines near the town of Albright led to severe acid 
mine drainage contamination. Soon, aquatic life died 
off and the creek bed took on a yellow- 
orange tarnish where the tainted water flowed.

Though SWN obviously played no part in creating 
the acid mine drainage, SWN leadership signed on as 
sole private-industry partner on the WVDEP’s cleanup, 
made possible through a permit issued by the U.S. 
Environmental Protection Agency. The T&T Water 
Treatment Facility receives water via a collection sys-
tem funded by SWN. The site began full operations a 
year ago. The newly purified, pH-balanced water flows 
back into the Cheat River, diluting residual pollutants 
and restoring life to the entire watershed. Small brown 
trout are swimming there again and other aquatic life 
is returning. The successful joint project adds another 
batch of fresh clean water to the more than 9 billion 
gallons that the company has already restored to the 

environment since 2014.

Managing produced 
water, sourcing water
SWN is able to reuse produced 
water in its existing operations 
without requiring treatment. 
Effective produced water man-
agement is critical, especially in 
cases where reuse opportuni-
ties are limited due to logistical 
and operational constraints 
such as long distances or low 
activity levels.

SWN operations are focused 
in the Appalachian Basin, which provides a relatively 
surface water-rich area. The company uses surface 
water and reuse/recycle produced water to the extent 
possible—safe, practical and economical and generally 
does not use municipal treated wastewater as a source. 
Produced water is reused within its existing operations 
without requiring treatment, with water usage and 
management efforts focused primarily on production 
support and environmental protection. The economics 
in terms of reuse of produced water are centered on 
infield storage; efficient logistics and transportation; 
timely land agreements and permitting, if necessary; 
and compatibility of reuse with the frac blend and for-
mation/reservoir.

In summary, SWN is focused on continuing to make 
progress against its environmental goals and believes 
that careful and responsible water stewardship is key 
among achieving them. 

WATER  
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Since 2014 SWN  
has completed  

10 water conservation  
projects across several  

states where it was  
or is active. 



Martin Grady, ABB

A s energy operators embrace the autonomous facility 
of the future, maintenance is a necessary require-

ment as operators continue to refine and improve their 
processes on a journey toward autonomy. One of the 
primary reasons for a physical presence in offshore and 
remote facilities is maintenance intervention. 

For offshore operators, reducing personnel onboard 
by one can justify an investment of about $1 million. 
Reducing the number of human operators also enhances 
plant safety by lowering the risk of onsite accidents.

Artificial intelligence algorithms and digital solutions 
tailored for industrial equipment and systems can iden-
tify the reasons for equipment failure, initiate preset 
maintenance protocols and even order the parts and 
tools required without the need for any human involve-
ment. This allows highly skilled personnel to focus on 
specialized and value-added support from remote loca-
tions and greatly reduces opex. 

As an example, ABB has supported an international 
energy company in modernizing and transforming 
its approach to integrated control and safety systems 
(ICSS) and other field services with remote monitor-
ing and operations room in a key strategic region. 
This transition to remote operations is anticipated 
to reduce costs by an estimated $25 million per year, 
with the company’s ServicePort improving reliability, 
process performance and system security. Stakeholder 
engagement and communication will be enhanced, 
and importantly, safety will be improved with fewer 
people in hazardous environments offshore. As added 
strategic benefits, risks and costs will be mitigated, with 
extended platform support minimizing downtime and 
digital analysis supporting optimal asset performance.

Predictive maintenance
Oil and gas operators must reevaluate their mainte-
nance strategies to cater to unmanned and remote 
facilities. Maintenance is key for the facility of the 
future, with conventional reactive and time-based 

Maintaining autonomous  
energy operations   

The key to a smooth-running unmanned facility is a robust and  
intelligent maintenance strategy. 

Machine learning and robotics will assist 

operators in their search for the optimal 

maintenance plans for unmanned or 

remote facilities. (Source: James Jones, Jr./

Shutterstock.com)
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maintenance likely to be replaced by more effective 
condition-based monitoring.

Planned and predictive maintenance backed by data 
on the actual condition of equipment and systems 
reduces unnecessary expenditure on nonessential main-
tenance. Machine learning and robotics also will assist 
operators in their search for the optimal maintenance 
plan, providing asset data to determine process failures.  

Predictive analytics uses an advanced modeling pro-
cess to learn the intricacies of how an asset operates 
under optimal conditions and then compares it with 
how the asset functions in real time. This is a proactive 
process that can determine and detect even the slightest 
deviation from the expected functioning of equipment. 
The software can identify problems with assets ahead of 
time and schedule maintenance, preventing interrup-
tions to production, extending the life cycle of assets 
and reducing operational costs. 

A digital twin gives a complete and operational virtual 
representation of an asset, subsystem or system, with real-
time aspects as it is operated and maintained. Digital twin 
applications also can be used for equipment testing. The 
company’s Process Power Simulator, for example, enables 
operator training and electrical control system testing, 
using a replica of a plant’s electrical control system to 
create an accurate real-world environment. This can help 
companies not only with operator training but also in 
optimizing electrical consumption to lower costs as well as 
ensuring compliance with regulatory testing. 

Enabling better maintenance
A range of cloud-based systems is available to energy cus-
tomers that can collect extensive and detailed data from 
sensors and devices installed across assets at unmanned 
and remote facilities. 

For example, the company’s security, monitoring 
and communications technologies were installed on 
the 1,850-km (1,150-mile) Trans-Anatolian Natural Gas 
Pipeline. ABB provided systems to Phase 1 of the pipe-
line. The company’s System 800xA ICSS and integrated 
telecoms package is enabling pipeline operations across 
huge distances and from multiple locations.

Data gathered from instrumentation, switchgear, 
motors, drives and other smart sensors are aggregated, 
analyzed and converted into actionable information, 
giving customers valuable insights into the status of their 
operations. The System 800xA ICSS shares this informa-
tion with customers through firewall-enabled connec-
tions that have dedicated servers, ensuring a safe transfer. 

In 2018 the company installed the System 800xA ICSS 
at the Norwegian Continental Shelf’s deepest gas field, 

Aasta Hansteen, located in 1,300 m (4,265 ft) of water, 
about 300 km (186 miles) offshore. This integrated 
condition monitoring system is programmed to monitor 
more than 100,000 maintenance parameters from more 
than 4,000 pieces of equipment.

Gaining actionable insights
From a remotely located control room in Chinchilla, 
Queensland, ABB engineers have been helping Austra-
lian natural gas company QCG, now owned by Shell, 
to analyze data gathered from its onshore unmanned 
operations. More than 2,600 wells have been drilled to 
date with several thousand more to be brought online in 
the future. QGC is producing natural gas through pro-
cess facilities that are monitored and controlled by the 
System 800xA through a central collaborative operations 
center. The operations include 24 field compression sta-
tions, six central processing plants, two water treatment 
plants and a two-train LNG export facility. The upstream 
facilities stretch across the Surat Basin, where the coal-
seam gas is gathered and transported along a 540-km 
(335-mile) underground pipeline to the LNG plant on 
Curtis Island near Gladstone.

ABB is providing comprehensive services including an 
onsite team to maintain its Extended Automation System 
800xA ICSS. The contract also covers spare parts manage-
ment for QCLNG’s upstream collection and transporta-
tion facility as well as for the midstream liquefaction and 
export facility. The project, located in Queensland, 
Australia, is the world’s first to convert gas from coal-seam 
into LNG. The automation system grows each day as more 
and more wells are brought into production and quickly 
and efficiently integrated into the overall solution. 

REMOTE/UNMANNED  
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The System 800xA ICSS is part of the ABB Ability platform that 

enables users to securely integrate and aggregate their data,  

generate insights that can help drive productivity improvements  

and more. (Source: ABB)
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Stig Settemsdal and Edmund Knutsen, Siemens

While E&P operators seek to tap new reservoirs in 
increasingly remote and more costly locations, 

they also are trying to drive their production costs down, 
in some cases, to under $7/bbl as one North Sea pro-
ducer envisions. That goal requires technology to take 
over mundane tasks, such as data collection, collating 
and reporting, that workers used to do. It also necessi-
tates a rethinking of basic operational functions, includ-
ing power utilization.

Remote condition monitoring (CM) in a proactive, 
condition-based maintenance (CBM) model is one way 
to cut costs. Advanced lithium-ion energy storage solu-
tions can reduce the run time of offshore platform die-
sel engines by an estimated 42%. In addition to extend-
ing the life of the engines, energy storage solutions can 
save diesel fuel costs and reduce engine maintenance 
requirements, while cutting CO2 and NOX emissions.

North Sea application
Remote CM collects operational data in real time from 
many hundreds of sensors on the rotating equipment, 

electrical equipment, instrumentation, automation 
controls, valves and process monitors of a wellhead. 
Although proven in a North Sea platform use case span-
ning 2016 to the present, the CM/CBM model can be 
deployed in onshore production as well. 

The 60,000-bbl/d North Sea platform sits 180 km 
(112 miles) east of Norway and is monitored from a 
control room in Trondheim, Norway, 1,000 km (650 
miles) away. The platform’s CM data are transmitted via 
secure, redundant links over a subsea fiber-optic net-
work serving most North Sea E&P operators. Aggregate 
data are sent using ISO 27001/27002 and ISA/IEC 
62443 security standards, the world’s strongest. 

CM can be retrofitted to existing production assets 
but is easier to implement if designed into a production 
facility in the FEED stage. That was the case with the 
North Sea platform, for which Siemens was the prime 
contractor for electrical, instrumentation, control and 
telecom systems.

To implement a CM/CBM model, engineers com-
bined diverse advanced technologies (i.e., smart sen-
sors, fiber optics, data collection, storage and analytics, 
among many others) to conduct maintenance differ-
ently—not cheaper and faster, but better and smarter.

Proactive, predictive cost-saving model
CBM is a proactive maintenance model that eliminates 
maintenance governed by set schedules. Instead, main-
tenance is performed in response to monitored equip-
ment’s operational state. If the equipment is operating 
within normal parameters with no signs of behavioral 
anomalies, its maintenance intervals can be extended. 
This reduces labor costs and capital tied up in spare parts.

Most importantly, CBM can preempt production 
disruptions by predicting and preventing them via mit-
igation and remediation. Artificial intelligence (AI) is 
instrumental in this. For example, should CM uncover 
possible trouble before a planned shutdown, the con-
trol room can start investigating causes and issue orders 
for preventive maintenance on equipment to avoid the 
costs and impacts of unplanned downtime or produc-
tion slowdowns. 

Lowering opex in remote and  
low-manned oil and gas production   
Proactive condition-based maintenance plus advanced energy storage solutions can save 

large costs and increase safety at sea or on land.

The West Mira will be the world’s first drilling rig to operate a 

low-emission hybrid power plant using Siemens’ BlueVault  

lithium-ion energy storage solution. (Photo by Neil Robertson,  

courtesy of Siemens) 
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In fact, in an onshore remote CM pilot project 
involving electric submersible pumps in a 30-well 
field, an AI system detected an impending failure 
12 days before its occurrence.

CBM enables the operator of the North Sea 
platform to perform maintenance in timely, well-
planned ways, reducing equipment downtime 
and disruptions. It also boosts safety by minimiz-
ing platform maintenance staff and the risks (and 
cost) in flights to and from the platform.

Remote diagnostic services for  
rotating equipment
CM-enabled CBM also can offer E&P operators 
remote diagnostic services for their rotating equip-
ment, such as compressor trains, either single 
units or entire fleets spanning various locations, 
offshore or onshore. Although compressor trains are 
complex machinery, they are extremely fault-tolerant. 
However, should a fault occur, it can be expensive and 
even threaten HSE operational standards.

Using known parameters that define normal com-
pressor operation, it is possible to program a com-
pressor’s digital twin with all the required algorithms 
to identify behavioral anomalies. This can help avert 
trips and forced outages via early detection of poten-
tial faults and preventive remediation. It also can 
boost availability by as much as 3%, or about 11 days 
in a year. 

This extra uptime over a compressor train’s typical 
20-year lifespan can save significant costs in preventing 
downtime and related expense. Component life cycles 
also can be extended substantially, as a result of a more 
proactive CM/CBM maintenance model.

Energy storage solution cuts diesel  
engine run time
Another way operators of remote and low-manned well 
operations can boost efficiencies, lower costs and cut 
emissions is to employ lithium-ion energy storage at scale. 

For example, offshore rigs have highly variable power 
requirements for drilling and their dynamic-positioning 
thrusters. By adding an energy storage solution to the 
rig’s power supply and distribution systems, rig opera-
tors can reduce their diesel engines’ run time yet oper-
ate them at optimized combustion levels to save fuel 
and emissions.

In 2018 Siemens announced the deployment of its 
BlueVault energy storage system on the West Mira drill-
ing rig that will operate in the North Sea’s Nova Field. 
This will be the world’s first drilling rig to operate a 

low-emission hybrid (diesel-electric) power plant using 
lithium-ion energy storage. 

The solution consists of four converter-battery systems 
that can deliver a total power of 6 MW. Charged by the 
rig’s diesel-electric generators, the batteries will supply 
power during peak loads. They also provide backup 
to prevent blackouts and power the thrusters in the 
unlikely event of loss of all running machinery.

The installation of this low-emission hybrid power 
plant on the West Mira platform will reduce the run 
time of on-platform diesel engines by an estimated 
42% while cutting CO2 emissions by 15% and NOX 
emissions by 12%. These estimates are derived from 
the operating knowledge of having deployed similar 
hybrid power plants on more than 60 maritime ves-
sels worldwide.

Keys to the future
To operate more profitably and sustainably, remote and 
low-manned production must deploy advanced technol-
ogies to enhance the electrification, automation and 
digitalization of functions otherwise performed by ineffi-
cient machines or workers. 

This increases operational transparency and respon-
siveness to maintenance issues by reducing the latencies 
from time-consuming and error-prone manual data 
collection, normalization and reporting. In addition, 
operational disruptions and HSE risks can be reduced, 
if not eliminated. 

The sooner E&P operators deploy these technologies, 
the sooner they can realize the benefits and investment 
returns. Plus, early adopters of these kinds of proven 
technologies will have a competitive advantage over 
those preferring the status quo. 

REMOTE/UNMANNED  
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The Eagle Ford became one of the first Big Plays back 
in the heady days of America’s shale revolution. In 

its earliest development cycle, The Eagle Ford’s com-
plex geology and deeper horizons kept breakeven costs 
higher than some other areas (like the Bakken or the 
Permian Basin), but with dry gas, NGLs and a black oil 
window, there was something for everyone from the per-
spective of resource-in-place. 

Fast forward to 2019 and, after several years of marked 
slowdown, the Eagle Ford is enjoying resurgent interest 
from a line-up of established and new players alike. 

At the CERAweek conference this spring, Marathon 
Oil CEO Lee Tillman said, “I would compare the returns 
in the Eagle Ford to anything,” he said, given its $4-5 
million/well completion costs, oiliness and Louisiana 
light sweet pricing. “There’s really nothing today on a 
zone-by-zone basis that can touch the Eagle Ford.” 

Current Eagle Ford updates ahead
Those who attend Hart Energy’s 10th annual DUG Eagle 
Ford Conference & Exhibition (September 24-26 at the 

Henry B. Gonzalez Convention Center in San Antonio) 
will get an in-depth look at upstream development 
activity in the Eagle Ford as well as Texas’ portion of the 
Austin Chalk. Speakers from several of the most active 
producers and operators as well as analysts, service com-
pany leaders and others will deliver a 360-degree view of 
what’s happening on the ground.

The 2014-to-2016 commodity price collapse 
took its toll in this region. Some players folded 
their cards and others simply moved on to 
concentrate in areas like the Bakken and the 
Permian Basin – sound familiar?  Now “Eagle 
Ford 2.0” boasts proximity to attractive Gulf 
Coast pricing for its crude oil and pipeline con-
nections to export markets in Mexico (and to a 
burgeoning LNG and petrochemical complex 
in Corpus Christi) for its dry gas and NGLs. 

Best practices drive efficiencies
At the 2018 DUG Eagle Ford conference last 
fall, Conoco Phillips’ Chief Technology Offi-
cer Greg Leveille said break-evens in certain 
areas were as low as $20-to-$30 per barrel. 
Elsewhere, EOG has noted  they can make 
money at $30 per barrel on some of their 
leases.  This year, Wendy King, Conoco’s vice 
president for its Great Plains business unit 
will take the DUG Eagle Ford stage to pres-
ent insights on operating within cash-flow in 
today’s business environment.

DUG Eagle Ford Conference  
Documents “2.0” Opportunities 

SPONSORED CONTENT

Hear and learn from the most active producers and top analysts in the region 

during 14 conference sessions. 

1,551 Attendees

28Speakers62Sponsors
120Exhibitors

2018 Event Metrics

BY HART ENERGY CONFERENCES
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Less choice areas of the Eagle Ford have higher 
break-evens, but in general the play, especially its oil 
window, offers some of the lowest costs in the country. 
In that respect, today it’s better than the Permian Basin. 

Having accumulated “lessons learned” from roughly a 
decade of drilling experience, today’s Eagle Ford drillers 
are enjoying better pricing, better markets and renewed 
opportunities. For an up-to-date look at producers and 
others on speaker slate, visit DUGEagleFord.com.

Permit activity is brisk in DeWitt, Karnes and Dimmit 
counties for companies like long-time South Texas 
player ConocoPhillips, which filed for 80 drilling per-
mits in the region through June this year.  Its subsidi-
ary, Burlington Resources, and Chesapeake Energy, one 
of the original explorers in the modern shale era, each 
have about a dozen permits pending there, too. 

Denver-based SM Energy intends to explore the 
liquids-rich Austin Chalk formation that lies above its 
Eagle Ford acreage. Its CEO Jay Ottoson recently told 
an investor conference, ““The great thing about the 
Chalk here is that it’s clearly got significantly higher 
liquids portion in it than the upper Eagle and potential. 
Productivity looks really good.”

Well Interference Forum added
Hart Energy’s first Well Interference Forum has been 
added as an optional program immediately prior to the 
opening reception for the main conference. Focused on 
the business ramifications of this less-than-understood 
phenomenon, the Forum speakers will include Wall 
Street analysts who’ll examine practical aspects of the 
financial, policy and business implications of well inter-

ference. Attendees will get a clear depiction of how this 
critical issue is viewed by those outside the industry.

The Well Interference Forum also promises to deliver 
insights on what producers and pressure-pumpers are 
doing to avoid interference between parent and child 
wells in the first place. Be there as engineers and con-
sultants dive into the industry’s understanding of inter-
ference and potential solutions, including pre-loading 
and pressurization.

Exhibits & Networking, too
The exhibition floor at DUG Eagle Ford is known for 
outstanding networking opportunities. From the ice-
breaker reception on Tuesday the 24th through the 
half-day program on Thursday the 26th, attendees 
and exhibitors will mingle morning, noon and night. 
From the cocktail reception to breakfast on the show 
floor, DUG Eagle Ford always provides plenty of face-
to-face time with colleagues and peers. For more 
information about the conference, exhibition and the 
optional Well Interference Forum, visit the event web 
site at DUGEagleFord.com. 

DUGEagleFord.com

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.

Get face-time with peers and other industry professionals  

in the exhibit hall at DUG Eagle Ford.

Unique to DUG Conferences, full-conference attendees are invited  

to join speakers for a candid Q&A session after their presentations. 
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Faiza Rizvi, Associate Editor  

In the vast expanse of Middle Eastern deserts that are 
rich in hydrocarbons but scarce in water, the thirst 

for the region’s unconventional resources could be 
difficult to quench. But the U.S. shale boom has taught 
the world how to extract formerly inaccessible hydro-
carbons using technological breakthroughs. Advanced 
drilling techniques, hydraulic fracturing and digitaliza-
tion have contributed to the surge in American barrels, 
and experts forecast oil production to hit a record 13.4 
MMbbl/d by the end of 2019.

Tapping unconventional reserves
According to an estimate by Baker Hughes, a GE 
company (BHGE), Saudi Arabia holds 18.2 Bcm (645 
Tcf) of unconventional reserves. Aramco has been 
exploring shale gas prospects in the South Ghawar 
and Jafurah basins, the latter of which is often com-

pared to the Eagle Ford Shale play because of its 
size and vast amount of deposits. According to Arab 
News, the Jafurah Basin could produce approximately 
16.9 Bcm (600 Tcf) of shale gas because the layer 
that Aramco is targeting in that basin is the source 
rock for the Al-Ghawar oil field. Aramco also plans 
to build a reverse-osmosis desalination plant to treat 
Persian Gulf seawater for use in fracturing wells in 
the Jafurah Basin.

Aramco CEO Amin Nasser said in a recent statement 
that the company is building facilities to support shale 
gas development in the kingdom’s oil-rich eastern 
region. “We are looking to take our unconventional gas 
within the next 10 years to 3 billion standard cubic feet 
per day of sales gas,” Nasser said. 

Abu Dhabi National Oil Co. (ADNOC) announced 
last year the discovery of up to 424.8 Bcm (15 Tcf) of 
gas from unconventional reserves. Much of the United 
Arab Emirates’ gas is sour, requiring stripping of sulfur 
to produce gas suitable for consumption. ADNOC aims 

to reach 28.3 MMcm/d (1 Bcf/d) of unconven-
tional gas production before 2030.

Oman began production from its unconven-
tional resources in 2017 when it partnered with 
BP on the Khazzan natural gas field project, 
which is expected to recover 297.3 Bcm (10.5 
Tcf) of tight gas. 

Strategic partnerships
International oil companies are using techni-
cal expertise gained during U.S. operations to 
duplicate the shale revolution in several parts of 
the world, including China, Argentina and the 
Middle East. 

“[Weatherford is] in the process of bringing 
hydraulic fracturing technologies used in the 
North American market to the Middle East,” 
said Frederico Justus, president of Eastern 
Hemisphere at Weatherford. “We are working 
on unconventional gas projects in Saudi Arabia 
where it is deploying jet pumps and using flow-
back techniques that are not commonly used 

Can the Middle East crack the 
frac code?   
Middle Eastern countries are eyeing production from their unconventional reserves and 
planning a new future.

UNCONVENTIONAL REPORT:  
MIDDLE EAST

Companies like Weatherford are using their technical expertise gained during 

the U.S. shale revolution to tap unconventional reserves in the Middle East. 

(Source: Weatherford)
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in this region. On the completions side, the North 
American market widely uses the perf-and-plug technol-
ogy, which we are trying to develop in the unconven-
tional space in the Middle East,” he said.

In 2012 BHGE established the Dhahran Technology 
Center in Dhahran Techno Valley to conduct research 
in support of all the activities of Aramco and other key 
players in the Middle East. “The center is a commit-
ment to drive research and development to understand 
the rocks that we are drilling and producing from,” said 
Hans-Christian Freitag, vice president of Geoscience 
and Petroleum Engineering at BHGE.

BHGE is actively involved in integrated multidisci-
plinary studies in evaluating rocks and modeling wells 
for unconventional resource development in Saudi 
Arabia, Abu Dhabi and Oman.

In May 2018, Halliburton and Aramco signed an 
unconventional gas stimulation services contract to 
further improve the economics of Aramco’s unconven-
tional resources program. Halliburton will provide proj-
ect management, hydraulic fracturing, coiled tubing, 
wireline and perforating, completion tools and testing 
services to support Aramco’s increased recovery and 
production targets.

Following its integrated gas strategy, ADNOC is taking 
major strides in the area of exploration and development 
of its unconventional gas reserves to become gas self-suf-
ficient. According to reports, ADNOC joined the uncon-
ventional development race last year—following its major 
gas discovery—and signed an agreement with Total, 
granting the company a 40% concession to explore, 
appraise and develop the Ruwais Diyab Unconventional 
Gas Concession. 

ADNOC Drilling signed a contract with BHGE to pro-
vide it with the latest technologies and training person-
nel to develop unconventionals, Karim Ben Boubaker, 
strategic marketing manager of the Middle East, North 
Africa, Turkey and India at BHGE, told E&P. ADNOC 
has commissioned a 3-D seismic survey to identify con-
ventional and unconventional resources and is expected 
to conclude in 2021. The field development is expected 
to begin in the next three years.

Overcoming challenges
Despite the progress, unlocking full shale potential 
in the Middle East is easier said than done. The cost 
of producing a barrel of oil equivalent in the region 
could be much higher than in the U.S. shale plays due 
to several factors. On average, more than 5 MMgal of 
freshwater are used to fracture one gas well in the U.S, 
according to the American Chemical Society. However, 

this could prove to be a challenge. The Middle East 
and North Africa regions are the world’s most water-
scarce, according to a World Economic Forum report.

“We are expecting fracking and flowback develop-
ments in the region, but water can prove to be a chal-
lenge,” Justus said. “Due to the unavailability of fresh-
water in the desert area, flowback can prove to be costly 
and we doubt its commercial application.”

BHGE is using technologies that utilize salty water for 
hydraulic fracturing, which can be drilled in the desert. 
“It’s a matter of using water unfit for human consump-
tion or agricultural use. We are looking at other ways 
of fracking the rock, such as CO2, but we believe that 
using water unfit for other uses will promote cost effi-
ciency,” Freitag said.

He added that the lifting cost of conventional oil and 
gas is significantly lower than the costs associated with 
unconventionals, which is detrimental to shale devel-
opment. “One of the biggest differences between shale 
plays in North America and the Middle East is how the 
activity is driven. The U.S. has more than 3,000 opera-
tors that are drilling shale. Other countries, including 
China and Argentina, have fewer operators, which 
means each operator has to drill more. The trial-and- 
error method that was used in the U.S. to develop 
an understanding of shale plays is not feasible in the 
Middle East,” he said. 

Identifying the obstacles, BHGE began focusing sub-
surface modeling efforts in the Middle East on deriving 
a sophisticated model of rock behavior for understand-
ing reliable and efficient methods of modeling the 
development of a fracture system. Using data from seis-
mic surveys, well logging and production from fractured 
wells, the company is working on a cohesive model 
to predict behavior and outcome of shale plays in the 
Middle East. “We are delivering results of our studies 
that were used to drill and frac wells to our clients in 
the Middle East and the results are very encouraging,” 
Freitag said. 

Conclusion
The shale industry in the Middle East is clearly evolving. 
The shale extraction technology is taking giant leaps for-
ward and the rapid progress could eventually allow Mid-
dle Eastern countries to boost production from 
unconventional reserves significantly. With gas playing 
an increasingly major role, particularly in power genera-
tion, the development of unconventional gas reserves in 
the region could transform the hydrocarbon footprint 
of the Middle Eastern countries and increase the pro-
portion of cleaner fuel in their energy mix.   

UNCONVENTIONAL REPORT:  
MIDDLE EAST
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W ith little to no available capacity in pipelines and 
low natural gas prices, particularly in the Permian 

Basin where gas often is traded for below zero, oper-
ators are either choosing to or have no choice but to 
flare off greater amounts of associated gas. According to 
The World Bank, gas flaring rose about 48% in the U.S. 
from 2017 to 2018. In 2018 global gas flaring amounted 
to 145 Bcm (5 Tcf), equivalent to the total annual gas 
consumption of Central and South America, The World 
Bank reported.

Meanwhile, Denver’s Crusoe Energy Systems is look-
ing to put the associated gas that would otherwise be 
flared to good use. The company has created its Digital 

Flare Mitigation (DFM) service that converts natural gas 
into electricity, which subsequently powers container-
ized data center units. 

“We take raw gas—we can also take lean gas—and we 
run it into generators that generate electricity,” said Cully 
Cavness, president and co-founder at Crusoe. “We set up 
a situation where we take the gas that was being flared 
and we do something beneficial with it right on site.”

The DFM service is set up downstream of the separa-
tor, treatment devices and heaters where a manifold 
is installed into the gas line, diverting the stream to 
Crusoe’s electricity generation system.

That electricity then powers onsite data centers that 
house customized electrical networking, telecommu-
nications equipment and wellsite digital operations. 
According to the company, the U.S. Environmental 

Finding a use for flared gas 
System turns associated gas into electricity for data centers.

tech
WATCH

Crusoe’s DFM system has been deployed in  

the Powder River Basin and the Bakken.  

(Source: Crusoe Energy Systems)
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Protection Agency-certified DFM sys-
tem’s electricity generation process 
comes with built-in emissions control 
technology and catalytic converters that 
can reduce NOx, carbon monoxide and 
methane emissions compared to flare 
exhaust streams. The company stated in 
a press release that compared to flaring, 
Crusoe’s process achieves more than 
99% reductions in emissions of volatile 
organic compounds.

“Crusoe’s technology harnesses 
otherwise wasted energy for growing 
industries that require energy-intensive computing, 
such as blockchain and artificial intelligence,” Crusoe 
co-founder and CEO Chase Lochmiller stated in a 
press release.

To date, the company has received more than $5 
million in venture capital. The investor group includes 
Bain Capital Ventures and Founders Fund Pathfinder 
as well as Wicklow Capital, Winklevoss Capital and 
Dragonfly Capital. 

Deploying the system
Cavness said the DFM systems have been deployed in 
the Bakken and Powder River basins and will soon be 
operating in the Denver-Julesburg Basin. He explained 
that installing the system does not require permitting 
for pipeline or power lines.

“There’s no heavy negotiation, no right-of-way pro-
cess [and] no financing process like you would have 
with a big pipeline project,” Cavness said. “These 
deploy very quickly.”

He said that for a recent project in the Bakken, 
Crusoe’s DFM system was set up on a Monday and was 
in operation the following Thursday.

“So it’s just a few days to get one of these systems up 
and running,” he said. “They were designed to be really 
portable and modular.”

Cavness said the units could scale up to handle large 
amounts of natural gas, or small amounts, depending 
on the needs of the operator. 

“We have built units capable of handling more than 
1 million cubic feet per day [28,316 cu. m/d],” he said. 
“We have made proposals on systems that can handle 
multiple millions of cubic feet per day. We have a goal 
internally of being at 30 million cubic feet per day 
[849,505 cu. m/d] within two years, and it could be 
much more than that.”

The Crusoe system could process “most or almost all 
of the gas away from the flare,” Cavness said.

“We’ve got sites now that are at multiwell pads where 
the system will take basically all of the flare gas and 
reduce flaring as much as is practically possible,” he said.

In addition to a challenging market and limited 
takeaway capacity for natural gas, regulatory statutes 
also can limit how much associated gas companies can 
flare. Many companies with an eye on environmental 
issues also have established internal policies designed 
to mitigate natural gas flaring. Cavness explained that 
addressing these challenges is part of where Crusoe’s 
DFM system provides value creation.

“We’ve worked with a lot of specialists to educate us 
on what our clients are facing so that we can best help 
them solve their needs,” Cavness said. “In every state, 
there’s a rule in place that limits the amount of gas that 
can be flared, and there are penalties for exceeding 
that. In order to not exceed those limits, the well might 
be choked back to a couple of hundred barrels per 
day, or even 100 barrels per day, or in some cases com-
pletely shut off.”

The DFM service helps ensure operators do not run 
the risk of curtailing their oil production to meet flar-
ing regulations, he said.

In addition to addressing the challenge of flared gas, 
Crusoe’s DFM also provides power generation to meet 
the increasing need of electricity for computing power. 

“We can address this huge ballooning demand for 
computing power, which is coming out of all the differ-
ent areas of tech innovation, whether it is for cryptocur-
rency and blockchain or artificial intelligence and 
machine learning, which are incredibly energy-inten-
sive,” Cavness said.  

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.

Crusoe’s DFM system converts natural gas into electricity that powers wellsite  

digital operations. (Source: Crusoe Energy Systems)
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Exploration platform accelerates  
hydrocarbon discovery
Schlumberger has released the GAIA digital explora-
tion platform that enables exploration teams to rapidly 
discover and access basin-scale data and manage their 
exploration opportunities, according to a press release. 
The GAIA platform uses the power of the DELFI E&P 
cognitive environment to access data available from 
Schlumberger and other E&P industry data providers. 
The GAIA platform provides a personalized user expe-
rience, enabling the explorationist to discover, visualize 
and interact with all the available data in a region or basin 
without compromising resolution and scale. The platform 
enables clients to manage their exploration portfolios in 
line with their corporate strategies. In addition, oil and 
gas regulators can utilize the platform to showcase their 
countries’ assets to potential operators. Also, E&P industry 
data providers can provide their clients with subscription- 
based access to their data library. The GAIA platform fea-
tures a combination of a high-performance digital map 
for global data discovery and 3-D visualization with stream-
ing of basin-scale subsurface data. slb.com/GAIA

Enhanced features prolong pump life
The Magnum Dual-Stage XP 
pump from National Oilwell 
Varco (NOV) is the latest 
addition to the company’s 
line of Mission Magnum XP 
centrifugal discharge pumps, 
the company said. Designed 
for use in well stimulation 
blenders, the two-stage config-
uration extends the life of the 
complete pump in two ways. 
The dual-impeller design 
enables optimal performance 
at 1,000 rpm, which reduces erosion wear rates by up to 
50% compared to traditional single-stage designs operat-
ing at 1,400 rpm. In addition, the lower speed minimizes 
the effect of cavitation that occurs in most blender oper-
ations, therefore helping prolong pump life. Many exist-
ing blender units can use the new pump with very little to 
no modification required to the trailer. nov.com

Companies collaborate to deliver cloud-
based geoscience data and technologies
CGG has announced a collaboration with Microsoft to 
deliver its geoscience products, data and services on 
Microsoft Azure and accelerate exploration and devel-
opment workflows for its oil and gas clients, a press 

release stated. Through Azure, oil and gas companies 
across the globe will have access to CGG’s extensive 
library of geoscience data and high-end interpretation, 
analysis and reservoir characterization software tech-
nologies. Clients also will be able to take advantage of 
the optimized hosting of CGG’s E&P data management 
solutions. CGG’s data library, geoscience software and 
data management solutions on Azure are available for 
pilot testing and commercial delivery. cgg.com

Software boosts understanding of  
reservoir conditions
Emerson has released Geolog 19, the latest version of its 
formation evaluation software suite that includes new dis-
play formats that enhance collaboration between subsur-
face specialists, according to a press release. This includes 
representation of zonal data as crossplot and histogram 
tracks so that geoscientists can better understand the rela-
tionships between, for example, rock formation pressures, 
stresses and mud weights. The software also enhances 
its data connectivity and “openness” features with direct 
streaming of wellsite information transfer standard 
markup language data into Geolog’s geosteering applica-
tion, expanded connectivity to third-party applications and 
the integration of Python scripts for enhanced customiza-
tion with no separate installation. Additional innovations 
include streamlined processing and interpretation work-
flows for acoustic waveform data. emerson.com/eps/geolog19

Perforating system sets wireline  
pump-down record
Hunting Energy Services’ H-2 Perforating System has 
set a record for the number of multiple-shot perforating 
guns pumped down into a horizontal well on wireline, 
according to a news release. In a recent Delaware Basin 
field trial with a major U.S. land operator, the H-2 Per-
forating System was utilized successfully to run 45 perfo-
rating guns, each with three shots on a single plane, in 
conjunction with a plug in a single run. Previously, the 
operator had to make two separate runs to complete a 
stage with 45 guns due to length restrictions. As a short 
perforating gun measuring 7.5 in., the H-2 system allows 
more than double the number of guns per run com-
pared to conventional perforating systems. The field tri-
als were successful with more than 200 H-2 perforating 
guns run on multiple wells. huntingplc.com

Rigless P&A technology enables safe  
pressure testing of suspended mudline wells
Unity has developed a new method of pressure testing 
suspended mudline wells from a vessel prior to plugging 

The Magnum Dual-Stage XP 

pump achieves optimal  

performance at 1,000 rpm. 

(Source: NOV)
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and abandonment 
(P&A) activity 
that is designed 
to improve safety 
and cost savings, a 
press release stated. 
Unity’s Temporary 
Abandonment Cap 
Test Tool (TACTT) 
was deployed to sup-
port an end-of-life project located in the southern North 
Sea. The technology can seal on to any type and size of 
temporary abandonment cap, pressure test the seal to 
ensure well containment, then test and vent pressure 
from below the temporary abandonment cap and leave a 
reliable secondary seal in place. It can be cable-deployed 
from a vessel through open water rather than using a rig, 
providing significant cost savings. unitywell.com

Startup offers new technology for offshore 
flow measurement signals
GM Flow Measurement Services Ltd. has released a new 
automated technology to accurately and safely measure 
and analyze flow data on offshore installations, accord-
ing to a news release. The startup has developed smart, 
disruptive technology that is based around two metering 
products. The meters have a smaller footprint to save on 
space on the well site, eliminating the need for manual 
intervention and costly production shutdowns. GM Flow 
also has launched Adjusta-Cone, an automatic and fully 
adjustable, differential pressure cone meter for natural 
gas. Having recently completed successful field trials in 
the North Sea and the Middle East, the device is a safer, 
more accurate and cost-effective alternative to conven-
tional dual chamber orifice plate fittings for flow mea-
surement, according to the company. gmflow.co.uk

Data infrastructure accelerates digital  
transformation of the maritime industry
Kongsberg has released Vessel Insight, a subscription- 
based service addressing the key challenges for digi-
tal adoption in the maritime industry, a press release 
stated. Vessel Insight’s secure and cost-efficient data 
infrastructure enables ship owners, managers and oper-
ators to unlock the value of their data. Vessel Insight 
enables customers to cost-efficiently capture and aggre-
gate quality data from their assets and securely transfer 
them to the cloud. Through the Kognifai Marketplace, 
customers get access to a large range of leading applica-
tions and services that can turn their data into business 
value. This is the key to enable higher returns from 

investments in digital solutions, whether they are devel-
oped by Kongsberg, the operators themselves or third 
parties. kongsberg.com

Filter regulator offers reliable pressure control                                
Festo has released the PCRP 
filter regulator for harsh pro-
cess industry environments, 
a press release stated. The 
PCRP filter regulator series 
withstands corrosive atmo-
spheres, has a wide tempera-
ture range, features 
resistance to explosive atmo-
sphere ratings and delivers 
reliable pressure control at 
high flow rates. PCRP regula-
tors also feature an all-in-one 
regulator and filter space- 
saving design. The PCRP 
316L stainless steel housing 
meets the National Associa-
tion of Corrosion Engineers 
MR0175 standard for corro-
sion resistance, including 
H2S environments. These fil-
ter regulators deliver 
dependable pressure control 
at flow rates from 1,920 l/
min to 4,115 l/min. Operating range is from 1 bar to 20 
bar. Two pressure regulation ranges are available, 0.5 
bar to 7 bar and 0.5 bar to 12 bar. The series tempera-
ture range stretches from -76 F to +176 F (-60 C to +80 
C). These units are suitable for outdoor environments. 
Patented seal technology protects against backflow and 
ensures reliable exhausting with no special components 
required. festo.com 

Please submit your company’s updates related to new  
technology products and services to Ariana Hurtado at  
ahurtado@hartenergy.com.

TACTT can pressure test suspended 

mudline wells and seal on to any 

type and size of temporary 

abandonment cap. (Source: Unity)

The PCRP filter regulator is 

equipped with features to 

withstand harsh process  

industry applications. 

(Source: Festo)
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1 US

IHS Markit announced that Talos 
Energy LLC has logged 72 m (235 
ft) of pay in a Pliocene objective at 
the Bulleit exploratory test on Green 
Canyon Block 21. The company was 
last reported drilling below 3,235 m 
(10,615 ft). Area water depth is 396 
m (1,300 ft). Additional completion 
information is not currently avail-
able. Other Talos wells on Block 
18 yield oil and gas from a Pleisto-
cene reservoir at 2,861 m to 5,403 m 
(9,386 ft to 17,728 ft). 

2 Colombia

Results from the Lower Magdalena 
Basin exploratory project were 
announced by Canacol Energy. 
The Acordeon 1 well is in the VIM 
5 Block in Colombia. It was drilled 
to 2,591 m (8,500 ft) and encoun-
tered more than 128 m (420 net 
ft) of gross pay between 2,330.5 m 
and 2,458.5 m (7,646 ft and 8,066 
ft) with an average porosity of  
18% in the Cienaga de Oro Sand-
stone. The well flowed 934,456 cu. 
m/d (33 MMcf/d) of gas during 
testing on a 60/64-in. choke with 
a flowing tubing head pressure of 
1,476 psi. 

3 Colombia

An oil discovery was announced 
by Arrow Exploration Corp. in the 
Llanos Basin in Colombia. The Rio 
Cravo Este-1 well is in the Tapir 
Block and was drilled to 3,048 m 
(10,000 ft) and hit 31 m (103 ft) 
of net oil pay (true vertical depth). 
It was perforated and tested over a 
3.6-m (12-ft) interval depth in C7 A 
Sand. The well averaged 613 bbl of 
28-degree-gravity oil per day with a 
water cut of 46.5%. A peak oil rate 
of 1,172 bbl/d was recorded, and 
the well did not produce any gas 

during the test. Additional pressure 
testing is planned.

4 UK

Rathlin Energy announced pre-
liminary results from the West 
Newton A-2 appraisal well in petro-
leum exploration and development 
license 183. It was drilled to 2,061 m 
(6,762 ft), and 28 m (92 ft) of core 
has been extracted from the primary 
target, Kirkham Abbey, with a net 
65-m (213-ft) hydrocarbon-saturated 
sample including a significant liquids 
component, which correlates with 
results from the West Newton A-1 
discovery well. The well also encoun-
tered hydrocarbon shows within the 
deeper secondary target, Cadeby, 
which have proven to be consis-
tent with West Newton A-1. Prior 
to the drilling of West Newton A-2, 
a best estimate contingent resource 
indicated 5.3 Bcm (189 Bcf) of gas 
equivalent. An extended well test is 
planned to establish flow rates.  

5 Norway

Equinor announced an oil and 
gas discovery at an exploration 
well in Snadd Outer Outer/Black 
Vulture offshore Norway in pro-
duction license 159B. According 
to the company, the well had two 
different reservoir targets—an 
upper drilling target containing 2 
MMboe to 12 MMboe of gas and 
a lower target with an estimated 
volume of 1 MMboe to 48 MMboe 
recoverable. The 6507/3-13 Snadd 
Outer Outer/Black Vulture well 
was drilled to 2,800 m (9,186 ft) to 
the first target, Snadd Outer Outer, 
where gas was proven. The well was 
then drilled to 3,200 m (10,499 ft) 
and hit oil on the second target, 
Black Vulture. Well volume totals 
3 MMboe to 60 MMboe before fur-
ther delineation tests. 

6 Angola

Another discovery was announced 
by Eni offshore Angola in Block 
15/06. An exploratory well, Agi-
digbo-1 NFW, was drilled to 3,800 
m (12,467 ft) and hit a single hydro-
carbon column composed with a gas 
cap of about 60 m (197 ft) and 100 
m (328 ft) of light oil. The hydro-
carbons are contained in Lower 
Miocene Sandstones with good pet-
rophysical properties. Based on cur-
rent testing, there is an estimated 
300 MMbbl to 400 MMbbl of oil in 
place. The five commercial discov-
eries on the block are estimated to 
contain up to 1.8 Bbbl of light oil in 
place with possible upside. 

7 Hungary

Aspect Energy announced an oil-
field discovery in Hungary. Accord-
ing to the company and partners 
Horizon Energy and TDE Services, 
they estimate that the new field will 
be able to produce 11,000 bbl/d 
to 14,200 bbl/d of oil. The com-
pany intends to drill 30 production  
wells in the new field and build 
transport pipelines. 

8 Albania

Results from an onshore Albania 
appraisal well were announced by 
Shell Oil Co. The Shpirag 4 venture 
is in Block 4, and it was reported 
flowing light oil. A production 
test is planned, and commercially 
recoverable volumes of oil are still 
to be determined through further 
appraisal activity. The well was 
drilled to 6,101 m (20,016 ft) and 
another appraisal well is planned 
at Shpirag 3. A previous test at 
Shpirag 2 hit a light oil column of 
800 m (2,625 ft). According to the 
company, it is producing from a 
fractured carbonate reservoir in an 
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equivalent geological setting to the 
Val D’Agri and Tempa Rossa fields 
in Italy.

9 Romania

An exploration well is planned 
in the Bainet West Prospect in 
the EIV-1 Suceava Concession in 
Romania. Raffles Energy SRL has 
analyzed 2-D seismic data for the 
Bainet West Prospect where a pre-
vious exploratory well, Bainet-1, 
was drilled to 600 m (1,968.5 ft) 
and hit a 9-m (29.5-ft) reservoir 
with 8 m (26-ft) of net gas pay in a 
Sarmatian Sandstone reservoir. The 
two intervals tested within the main  
gas pay zone were perforated at 
513.3 m to 514.8 m (1,684 ft to 
1,689 ft) and 516.3 m to 517.3 m 
(1,694 ft to 1,697 ft). The well  
produced 934 cu. m/d (33,000 
cf/d) of gas during testing on an 
8-mm choke. 

10 Jordan

Jordan National Petroleum Co. has 
reported a gas discovery at a new 
well in the Risha Gas Field in Jordan. 
According to the country’s Energy 
Minister, the results in early assessment 
indicate that the well produced about 
198,218 cu. m/d (7 MMcf/d) of gas. 
The venture will increase the produc-
tion capacity of the field to 453,069.5 
cu. m/d (16 MMcf/d) of gas, a 5% 
increase in Jordan’s daily output.

11 Australia

Santos Ltd. announced results from 
the Dorado-2 appraisal well in the 
Bedout Basin offshore Western Aus-
tralia. The well was drilled downdip 
approximately 2 km (1.24 miles) 
from Dorado-1 and hit 85 m (279 ft) 
of net reservoir in Caley. The oil- 
water contact was intersected at 4,003 
m (13,133 ft) with 40 m (131 ft) of 

net oil pay encountered. An addi-
tional 11 m (36 ft) of pay was found 
in Upper Caley Sands. Preliminary 
analysis indicates this upper zone is 
oil-bearing, and additional testing is 
planned. An additional 32 m (105 ft) 
of net pay was found in the under- 
lying Baxter and Milne sandstones, 
and there was no fluid contact. Wire-
line pressure testing has confirmed 
that all the reservoirs are in pressure 
communication with the equivalent 
intervals in Dorado-1. Hydrocarbon 
and fluid compositions are similar to 
the light oils and gases that were sam-
pled in Dorado-1. The appraisal well 
was drilled to 4,573 m (15,003 ft) and 
is in 91 m (298.5 ft) of water in per-
mit area WA-437-P. 
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For additional information on these projects 
and other global developments, visit the 

activity highlights database at
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PEOPLE

Schlumberger Ltd.’s board of direc-
tors has appointed Olivier Le Peuch 
as its CEO and member of the board, 
effective Aug. 1. Le Peuch succeeds 
Paal Kibsgaard, who will retire as 
CEO after 22 years of service to the 
company. Kibsgaard will step down as 
chairman of the board and retire as 
a member of the board of directors. 
Mark G. Papa will become nonexecu-
tive chairman of the board.  

Halcón Resources Inc. has appointed 
Richard Little CEO. In addition, CFO 
Quentin R. Hicks has decided to step 
down. A replacement had not been 
named as of July 9. 

De Nora has named Dr. 
Mirka Wilderer (left) to 
lead the company’s Water 
Technologies group as 

CEO, replacing retiring predeces-
sor Theo Brandes. 

John Allegretti, founder of Arrows 
Up Inc., has retired as the compa-
ny’s CEO. Justin Renfro, president 
of company affiliate OmniTRAX 
Energy Solutions, has assumed lead-
ership positions for both entities.

National Fuel Gas Co. has promoted 
Ronald C. Kraemer to president 
of National Fuel Gas Supply Corp., 
succeeding David P. Bauer, who has 
become president and CEO. Krae-
mer will continue in his role as pres-
ident of Empire Pipeline Inc. Karen 
M. Camiolo will be named treasurer 
and principal financial officer. Elena 
G. Mendel has been promoted to 
controller and principal accounting 
officer. David H. Anderson has been 
appointed independent director.

Flowline Specialists has 
appointed Ross Whit-
tingham (left) CEO. For-
mer CEO Jim Smith has 

stepped down to pursue new chal-
lenges. Graeme Chalmers has been 
appointed COO. 

Corrosion Resistant  
Alloys LP has named  
Matt Pond CFO. 

Ole Martin Grimsrud has been 
named Aker Solutions’ CFO. He 
replaces Svein Oskar Stoknes, who is 
taking over as CFO of Aker ASA.

Equinor has 
appointed Siv 
Helen Rygh Tor-
stensen (right) as 

general counsel, succeeding Hans 
Henrik Klouman, who has taken 
on a role as senior adviser to the 
executive vice president CFO. Ana 
Fonseca Nordang (left) will take 
over the position as senior vice 
president of people and leadership, 
succeeding Magne Hovden, who 
will become vice president and Sin-
gapore country manager, effective 
Sept. 1. 

OriginClear Inc. has selected Tom 
Marchesello as COO.

SEACOR Marine Holdings Inc. has 
announced that Robert Clemons 
has stepped down as executive vice 
president and COO.

OPITO has appointed Bran-
don Grosvenor vice president 
of strategic development for 
the Americas region. 

Chevron Corp. named David 
Inchausti corporate vice president 
and comptroller. Inchausti succeeds 
Jeanette Ourada, who has elected to 
leave the company.

Ryan Zinke, former U.S. 
Secretary of the Interior, 
has joined Cressman Tubu-
lar in an advisory role. 

2H Offshore has appointed 
Mélanie Bonnissel direc-
tor of the company’s new 
regional office in Paris. 

Xodus Group has appointed 
Ismael Ripoll as a new 
advanced analysis lead. 

Opportune LLP has wel-
comed Shaun Ahn as man-
aging director to lead its 
Tax Advisory practice. 

COMPANIES

Callon Petroleum Co. agreed on July 
15 to acquire Carrizo Oil & Gas Inc. in 
an all-stock transaction valued at $3.2 
billion, gaining oil-weighted positions 
in the Permian Basin and Eagle Ford 
Shale. The transaction is expected to 
close during the fourth quarter.

Baker Hughes, a GE company, 
announced the inauguration of its 
multimodal facility for oil and gas in 
Luanda, Angola. 

Milestone Environmental Services 
has begun construction of the com-
pany’s first oilfield waste landfill in 
Orla, Texas. The 80-acre landfill is 
co-located with Milestone’s existing 
Orla slurry injection facility and 
will accept all oilfield waste streams 
including cuttings, contaminated 
soils and water-based and oil-based 
muds, with room to expand capacity.

Global Compressor LP has 
expanded its Houston headquarters. 
The expansion allows for 678-sq-m 
(7,300-sq-ft) of additional space, 
housing a machine shop and valve 
repair center, doubling the number 
of machines on site.  

C&J Energy Services and Keane 
Group announced in June a $1.8 
billion all-stock merger agreement. 
The deal, which is expected to close 
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in the fourth quarter of the year, would 
create a combined company with about 
2.3 million hydraulic fracturing horse-
power and make it the third-largest U.S. 
pressure pumping firm behind Schlum-
berger and Halliburton.

CGG has signed a binding term-sheet 
with Shearwater GeoServices Hold-
ing AS for a strategic partnership for 
marine seismic acquisition services and 
creation of a new streamer technology 
company. The transaction is expected 
to close by the end of the year.

Ithaca Energy Ltd. has entered into an 
agreement to acquire Chevron North 
Sea Ltd. for $2 billion. The transaction 
is expected to close around the end of 
the third quarter of the year.

Emerson has completed the purchase 
of Zedi’s software and automation busi-

nesses. The addition of Zedi’s cloud 
SCADA platform will enable Emerson 
to help oil and gas producers increase 
production and lower operating costs 
through cloud-based monitoring, con-
trol and optimization.

ClockSpring|NRI has acquired Milliken 
Infrastructure Solutions LLC, previously 
a subsidiary of Milliken & Co. The acqui-
sition expands ClockSpring|NRI’s line of 
composite solutions for industrial pro-
cess and transmission pipelines and adds 
new technologies for water and waste- 
water infrastructure restoration.

Akastor ASA’s wholly owned subsidi-
ary, MHWirth AS, has entered into 
agreements with Bronco Holdings LLC 
for the effective purchase of 100% 
ownership interests in Bronco Manu-
facturing LLC for a total consideration 
of $31.5 million.  
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T he oil and gas industry is thirsty for new techno-
logical advancements and developments that help 

expedite capital opportunities. By taking advantage 
of reduced inaccuracies and improved productivity 
courtesy of artificial intelligence (AI), the energy sec-
tor can enjoy faster data analysis and more informed 
business decisions.

AI has the potential to reduce some significant capex 
and, more importantly, preserve the sector’s most valu-
able resources. Shell, one of the five biggest oil and gas 
companies in the world, is leading the way. According 
to The Wall Street Journal, Shell is relying on technology 
from Microsoft to create predictive maintenance solu-
tions that increase uptime, improve yields and elevate 
safety for employees and customers alike.

As the oil and gas sector continues to grow, so will 
the opportunities for incorporating AI. According  
to Mordor Intelligence, AI in the space will expe-
rience a compound annual growth rate of 12% 
through 2023. And predictive maintenance is only 
the beginning—improvements in AI capabilities will 
increase possible implementations, including every-
thing from streamlining production to reducing or 
eliminating waste.

People mostly use the term “AI” to refer to predic-
tive algorithms or machine learning, not a truly auton-
omous system that can make its own decisions. Viewed 
in this light, companies herald AI as the answer to a 
wide array of issues in the oil and gas sector. In many 
cases, it can provide a better solution that is more 
cost-effective than existing options.

Companies in the oil and gas sector should view AI 
as a way to accelerate human involvement. AI certainly 
can process wellhead data much faster than humans, 
for example, but any erroneous conclusions could 
be costly. Building a system where AI processes data 
and humans confirm it will unlock significant benefits 
while minimizing unnecessary risks. Studies show that 
the market for AI in oil and gas will reach $2.85 billion 
by 2022. 

Organizations need to prepare to take advantage 
of these solutions by incorporating an integrated 
strategy that will drive tangible results. Having a set 
strategy in place with defined objectives can help 
reduce misdirection. Without a specific desired out-
come, sideline objectives can take over or impede the 
greater goal. An AI-powered resolution should save 
companies time and help in allocating resources to 
specific checks and balances.

Implement a clear strategy to authenticate collected 
data as well as security measures, which is a component 
of AI-powered solutions that many businesses overlook. 
When combined with off-chain storage systems, block-
chain is a promising technology to help audit decisions 
made by AI.

Allocate resources to areas and departments that 
are influenced by a data drive through AI. Employees 
are ready for it. Accenture research reveals that more 
than 60% of employees view AI’s effect on their work 
positively; about two-thirds of respondents admit 
they need to develop their own abilities to work with 
AI-powered machines.

Despite workforces that are willing and able to be 
trained, only 3% of business leaders plan to increase 
their training budgets to meet the growing need. By 
and large, AI solutions won’t be “plug and play.” AI 
requires large amounts of clean, organized data to 
inform decisions—something many organizations lack. 
By training employees to perform these tasks and giving 
AI the tools it needs to succeed, organizations are get-
ting an invaluable head start on AI implementation.

Multiple options should be vetted. Make prototype 
test environments, and then test again. Have people on 
staff who are able to implement the needed solutions. As 
the labor shortage in the oil and gas industry continues 
to worsen, the only way companies can keep pace with 
growing production demands is by improving efficiency.

Internet of Things solutions will generate data from 
ongoing operations, and AI systems will analyze these 
data to inform better decisions. These software systems 
can make employees more efficient and productive, 
provided companies have the technology and the 
experts to implement them. 

AI adoption is accelerating in the 
energy sector        
Oil and gas companies must find ways to adopt promising technologies. 






