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Meramec-Stack play discovery fl ows 4.43 MMcf/d of gas       
A Stack play discovery by Continental Resources Inc. was tested fl ow-
ing 2.127 Mbbl of 45-degree-gravity oil, 125.4 Mcm (4.43 MMcf) of gas 
and 908 bbl of water per day from Meramec. 

Block 13T venture in Kenya hits 75 m of net oil pay    
Tullow Oil Plc completed a Block 13T well in Kenya at #1-Emekuya, 
which hit 75 m (246 ft) of net oil pay in two Miocene Sandstone zones. 
The drilling objective for the 1,356-m (4,449-ft) well was to test a fault 
block on the fl ank of the Greater Etom structure.

Haynesville producer tested fl owing 22 MMcf/d of gas     
IHS Markit reported that Goodrich Petroleum Corp. completed a hor-

izontal Haynesville Shale well in Louisiana’s Bethany Longstreet Field, 

the company’s fi rst completion in the reservoir since 2010. Located in 

Section 35-14n-16w in DeSoto Parish, La., #1-Alt Wurtsbaugh 26H had 

a 24-hr peak rate of 622.9 Mcm/d (22 MMcf/d) of gas from about a 

1,372-m (4,500-ft) lateral.

Saudi Arabia cuts crude allocation for 
November by 560,000 bbl/d 

By Stratas Advisors

The planned November cut represents a seasonal 

decline in commitments combined with the Saudi’s 

desire to give the market higher crude prices.

DOWNLOAD
THE APP

AVAILABLE ONLY ONLINE

Back to business: GoM oil, gas producers 

resume operations after Nate 
By Velda Addison, Senior Editor, 
Digital News Group

Figures released Oct. 12 by the U.S. Bureau of 

Safety and Environmental Enforcement show 

less than 20% of daily oil production and 

about 12% of gas production remained shut 

in following Hurricane Nate. 

Apache reaches new heights 

at Alpine High
By Velda Addison, Senior Editor, 
Digital News Group

The E&P company has increased 

the number of drilling locations in 

the mostly wet gas play as it contin-

ues oil tests and optimizing designs. 

Sea change for investing in 
US offshore wind sector? 
By Joseph Markman, Senior Editor, 

Digital News Group

The wind sector can grow by tapping 

into the expertise and supply chains 

of U.S. oil and gas majors, S&P Global 

Ratings stated in a new report. 
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Failure is an option; who’s 
willing to take the risk? 
Experimentation is worthwhile—within reason—to learn 

and grow.

T
heoretical physicist Albert Einstein has been quoted as saying, “Anyone 

who has never made a mistake has never tried anything new.”

Learning from mistakes and failures can lead to bigger and better things. 

The oil patch is no exception.

Sanchez Energy CEO Tony Sanchez encourages its crew to sometimes break wells.

“But don’t break too many,” Sanchez said. “Break a few. If you’re testing a reser-

voir for a certain completion design, take it to a level to where a certain set of wells, 

a small set, is broken, because in the unconventional world you’re not going to get 

zero. You’re going to get something; the question is the rate of success.”

His words were spoken during a session on accelerated technology adoption 

at Rice Alliance’s Energy and Clean Technology Venture Forum in Septem-

ber. Sanchez and other panelists seemed to agree that having a risk-taking 

culture was a key component.

Companies must build and embrace this type of culture as the oil and gas 

industry works to overcome obstacles—including extending the production 

life of shale wells—to meet future energy needs.

“We’re in the first inning of this unconventional revolution. It’s just starting 

if you really think about it,” Sanchez said.

Using data to test new techniques is critical to moving to the next chapter in 

the shale game. But sometimes new techniques fail. True, it’s not a good thing, 

and it should never be the goal, nor should be consistently making mistakes.

Kirk Coburn, venture principal for Shell Technology Ventures, was also a 

panelist. He recalled his time working in procurement before joining Shell 

and the risk-averseness of some of his procurement colleagues.

“They were not willing to make the changes to drive true cost savings 

because they were afraid,” Coburn said. “They want to keep their jobs.”

And who could blame them? Everyone saw the layoff tally rise as profits plum-

meted during the latest downturn and the one before that and the one before that.

But Sanchez added that they must be encouraged to try. “You’re not going 

to know where those limits are until a particular project fails,” he said.

Risks and experimentation are worth taking—within reason—to learn and 

grow. Perhaps that Silicon Valley mantra needs a little tweak: fail fast, fail not 

so often, fail forward.

Having the right culture for innovation could set the long-term leaders 

apart from the laggards.

When Sanchez gives town hall talks to company employees 

telling them it’s OK to test, he said he can see it in their eyes. 

“It’s almost like they are unshackled,” he said. 

https://www.epmag.com/
mailto:vaddison@hartenergy.com
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George Morrison, Aquaterra Energy

T
he initial stage of well construction focuses more 

on structural and handling issues than drilling engi-

neering, but it is still traditionally managed by drilling 

engineers. There is currently a very fragmented mar-

ket of companies offering narrow specialist services to 

assist, and they generally have limited experience of 

the broader picture. For example, there’s little inter-

connectivity between those that supply key components 

such as conductors and businesses that provide engi-

neering such as riser analysis. This has created gaps in 

understanding of the full project requirements that 

the nonspecialist drilling engineer must try to manage, 

often leading to unnecessary and costly mistakes. There 

is little incentive for those individual companies to find 

broader solutions since these will tend to optimize the 

process and reduce costs to the customer. It’s then very 

much up to the drilling engineer to try to put the pieces 

of a complex puzzle together.

The prolonged recovery has forced a mindset change 

from “Well, this is the way it has always been done” to 

a mantra of smarter and simpler decision-making to 

streamline operations both technically and economically.

A huge challenge in any platform drilling operation is 

bringing together the disparate services and equipment 

supply and ensuring that every detail and interface is 

optimized. Aquaterra Energy’s Well Start discipline 

combines individual early well construction products 

and services to realize cost savings and technical ben-

efits to the operator’s project. This service is intended 

to ensure tighter control and management of the most 

complex interactions between the platform, drilling rig, 

environment and wellhead.

A new era for drilling
As companies cut spending to weather low prices, the 

number of rigs drilling for oil and gas in the North Sea 

plunged to just 27 rigs in September 2016, the lowest 

number recorded since January 1982. Matched by a cor-

responding reduction in the pool of experience in oper-

ator drilling groups, few operators in the North Sea can 

call on the experience of multiple new platform devel-

opment drilling campaigns in their own drilling teams.

Some of the technical challenges and demands of the 

past are also different from those undertaken today since 

drilling practices and procedures have changed dramatic- 

ally, often increasing in complexity. Back in the 1980s plat-

form drilling rigs were common on large developments, 

but now jackups are the default choice. These introduce 

additional interface issues and are working at greater depth 

in more trying environments and in more complex devel-

opments. Industry codes and standards also are more strin-

gent and require increased engineering input.

These issues, compounded by the effects of the down-

turn, have led to operators demanding a more effective, 

efficient and integrated approach, already available in 

the completions market. By embedding an initiation 

Is initiation engineering the  
new completions?  
Taking a cohesive approach to early-stage well construction can dictate the economic 

success of the entire drilling campaign. But why, unlike completions, is this critical stage 

rarely acknowledged as a distinct specialty with a single-source solution?

Aquaterra Energy’s Well Start service minimizes third-party interfaces 

in early-stage well construction. (Source: Aquaterra Energy) 

https://www.epmag.com/
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expert with experience gained over many recent plat-
form developments into the drilling team from an early 
stage, operators can be assured they are accessing prov-
en solutions rather than reinventing new ones.

The overall objective of this program is to drive down 
the amount of equipment required and associated costs 
by doing smarter engineering rather than looking at 
each component or process in isolation. Operators 
receive fully explored global solutions to choose from 
rather than partial nonoptimized resolutions with 
potentially wide-ranging impacts.

An example of this is the interaction between analysis, 
conductor and wellhead system design, centralization, 
and rig relative defl ection. An integrated team can look at 
the complex interactions between these elements, leading 
to opportunities for relatively small changes to the system 
design while delivering disproportionately large benefi ts 
in terms of overall project cost savings in a way that is not 
possible when trying to manage each element in isolation.

This can ultimately mitigate risk and cut down on 
costly logistics and capex/opex, halving offshore crew 
involved by reducing the number of required vendors 
and replacing them with a single multiskilled crew, 
removing excess helicopter and accommodation needs. 

Ease and expertise
Two major operators recently adopted this approach on 
drilling developments in the Norwegian North Sea and 
Central North Sea. Aquaterra provided an integrated 
package of specifi c services and equipment to overcome 
the unique challenges on each project as well as helping 
the operators with third-party equipment specifi cation 
and selection to reach optimized solutions. The capex, 
opex and risk-reducing benefi ts ranged from the resolu-
tion of riser issues and rectifying potentially costly well-
head specifi cations to managing the entire conductor 
tendering process, supplying the required centralizers 
and addressing well proximity challenges.

In Norway the company worked with the operator to 
optimize all equipment and operational choices in the 
campaign up to the point of BOP installation on each 
well. Riser analysis was performed at the outset to scope 
out equipment specifi cation and installation tolerances 
with a single project manager in partnership with the 
operator and other contractors. This generated a detailed 
understanding of each element of supply and how it inter-
acts with other equipment and the environment around 
it. This knowledge was used to recommend cost- and 
time-saving optimization and ensure that all components 
were fi t-for-purpose and that equipment and the deploy-
ment methodology was seamlessly executed within the very 

project-specifi c requirements of the fi eld development. 
In turn, this allowed the operator to focus on planning 
activities for the subsequent drilling, completion and fi rst 
oil phases. The scope of work also extended to the drilling 
contractor in the interface, design and manufacture of the 
surface riser system and bespoke shallow gas diverter.

The combination of direct service provision in areas 
such as riser analysis coupled with project management 
support meant the operator secured the most economic 
but, perhaps more importantly, the most appropriate 
technical solutions. More than $3.2 million was saved in 
direct and indirect costs compared to a similar well devel-
opment using a conventional and fragmented approach. 
Signifi cant capex and opex savings were made because 
of the harmonization of products and services along with 
the reduction of project management costs and crew 
members offshore. Safety was improved, and overall proj-
ect risk was reduced by Aquaterra engineers managing 
all interfaces and compliance with standards, specifi ca-
tions and analysis requirements in collaboration with the 
operator’s drilling engineering team. To date, managed 
work scopes have been completed with zero nonproduc-
tive time and within the allotted time periods.

A short cut to optimized drilling
The need to build and maintain momentum for a stron-
ger and more sustainable oil and gas sector globally is 
greater now than in previous downturns. The industry is 
looking beyond stringent short-term cuts and is invest-
ing in effective technical and economic gains through 
integrated and collaborative approaches.

Collective expertise and in-depth experience in direct 
service provision and project management of complex 
interfaces can bundle the deployment of products and 
services while improving effi ciency and reducing project 
management costs, risk, lead times and capex/opex. In 
a single project this will allow the well to be spudded, 
the conductor run and the whole system rigged up and 
ready to start drilling with well control in place.

It is clear that working in partnership means the glob-
al oil and gas industry can confi dently learn from past 
experiences and share novel insight and ingenuity to 
optimize operations, cut costs and remove the risk from 
future well developments. 

References available.

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

https://www.epmag.com/
mailto:jdavy@hartenergy.com
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Håvard Devold, ABB AS

I
n the new normal of low oil prices, upstream com-
panies need to review their operating models. 

Approaches that worked in boom times are not as 
viable at $40/bbl to $55/bbl. Industry margins have 
been squeezed so much and for so long that traditional 
responses such as rig shutdowns and layoffs are strug-
gling to deliver the cost reductions needed. The situa-
tion is not helped by additional challenges such as the 
sector’s aging infrastructure and workforce.

Cut cost, schedule and risk in  
greenfield projects
The current market environment has caused many 
upstream players to cancel or defer greenfield proj-
ects. However, some are exploring different project 
execution models. They are investing in more fully 
integrated digitalized approaches using standardized 
designs, which are easier, cheaper and quicker to pur-
sue in the downturn. Additionally, they can quickly 
replicate for even greater profitability if and when 
prices improve. 

Traditionally, about 64% of greenfield projects face 
cost overruns. And nearly three-quarters also finish late, 
which further impacts profitability. 

Through a new digital project execution model, ABB, 
in close cooperation with its customers, has proven it is 

possible to reduce capex and opex by 20% to 30% while 
accelerating completions by 25%. 

Four elements drive the new model (Figure 1). First, 
virtualization, emulation and simulation lead to more effi-
cient project engineering in the FEED and design stages. 
Cloud engineering provides improved access to common 
designs, workflows and tools. Second, digital marshaling 
with flexible input/output (I/O) channels decouple soft-
ware from hardware, allowing these activities to be com-
pleted in parallel instead of sequentially as before. Select 
I/O by ABB, for example, allows each I/O channel to be 
undeclared until just before commissioning, thus mini-
mizing rework. Third, standardization simplifies design 
and eliminates the need for factory acceptance testing of 
hardware. Finally, automated data management eliminates 
many manual steps, reducing scope for human error. 

Newer, smaller players such as Lundin Petroleum or 
joint ventures such as Aker BP have the scope to devel-
op even more disruptive business models. Smaller and 
more nimble, such operators can more easily explore 
nontraditional, fully automated production solutions.

Subsea
Despite the downturn, investment in subsea remains 
strong. This is due in part to the unmanned nature 
of such solutions that will eventually deliver excellent 
returns on investment, with capex savings as high as 50%.

With production lines moved to the seabed, more 
autonomous, remote-controlled equipment will be 

Redefining business models  
through digitalization   
Digitalization offers a range of promising solutions for both greenfield and brownfield sites.

FIGURE 1. Four elements drive the new digital model. The digital projects execution overview is shown. (Source: ABB)
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deployed and managed by onshore operators making 
decisions using data from long step-outs. 

Of course, the difficulty inherent to long step-out sys-
tems means that only about 40 such systems have been 
successfully installed to date, most within 40 km (25 
miles) from shore, by a few companies. ABB, however, 
has mastered the technology that allows long step-out 
systems beyond 40 km. The Åsgard subsea gas com-
pression project, for example, has a 47-km (29-mile) 
step-out offering 2-by-15 mega volt amps (MVA). And 
under a joint development program with Statoil, Total 
and Chevron, ABB is developing new subsea power 
solutions to transmit power from shore up to 100 MW 
over distances up to 600 km (373 miles) and to power 
equipment at depths of up to 3,000 m (9,842.5 ft). ABB 
expects this technology will be ready for first pilot instal-
lations in 2019, enabling oil and gas extraction farther 
and deeper than currently achievable.

Reconfigure and optimize ongoing operations
Existing installations face a different set of challenges. 
Operational downtime in an oil and gas facility can be 
up to $1 million per hour, so maximizing uptime is key. 
Keeping production flowing, however, is made more 
difficult given that many assets are already beyond their 
expected lifespan. Indeed, it is estimated that around 
half of all large maintenance projects in mature oil 
fields are a result of old infrastructure. 

Digitalization can help by using real-time condition 
and asset health monitoring to reduce downtime while 
reducing the time and expense required to fix issues. 
Reactive maintenance in an unforeseen, urgent set of 
circumstances is considerably more expensive than that 
which is planned. Unfortunately, reactive maintenance 
remains all too common.

With a digitalized approach, assets are instrumented, 
interconnected and intelligent, reporting their location, 
status and other key metrics remotely and automatically.

This facilitates preemptive condition monitoring using 
systems with predictive data modeling to trigger mainte-
nance orders and prevent breakdowns before they hap-
pen. Digitalization also helps determine the optimal way 
for these assets to interact with each other by providing a 
view of the entire asset life cycle. Also, asset management 
can be integrated with other functions and systems such 
as enterprise resource planning and documentation, 
thereby enabling even better cost control. 

For example, PetroAmazonas EP in Ecuador achieved 
seven extra days of productivity from reduced downtime 
due to real-time access to data and remote diagnostics 
service for preventative maintenance supplied by ABB. 

Collaborative operation centers between plant sites, 
headquarters, or company hub locations and suppliers can 
yield further benefits. With remote monitoring, trouble-
shooting and management, staff numbers can be reduced 
while extending facility lifetimes. This saves cost and, per-
haps more importantly, improves safety by decreasing the 
number of people working in hazardous environments 
such as remote offshore rigs. Norske Shell, for example, 
in its Draugen and Ormen Lange fields, has achieved 300 
fewer person onboard days and 300 fewer site nights. This 
tight partnership with ABB has helped Shell achieve 99% 
uptime most months with more than $1 million in savings 
and has doubled the lifetime of each site.

At a more extreme level of digitalization, facilities 
can be entirely automated. At the Al Nasr Field in the 
Arabian Gulf ABB supplied power and telecoms for 
seven unmanned platforms and delivered reduced 
maintenance costs and improved uptime. 

Digitalization also can help companies cope with 
the fact that some 50% of the oil and gas’ workforce is 
expected to retire in 10 years, taking with them decades 
of real-world experience and insight. 

The digital revolution is making dumb machines 
smart, facilitating communication between assets and 
humans. Oil and gas information systems can now even 
create virtual copies of the physical world by enriching 
digital plant models with sensor data. These smart eco-
systems can aggregate, visualize, analyze and prioritize 
Big Data to help less-experienced human operators solve 
problems quickly. Increasingly, machines are making 
decisions on their own—only escalating issues for human 
resolution when necessary (e.g., conflicting goals).

While low oil prices are creating many challenges, 
digitalization offers a range of promising solutions for 
both greenfield and brownfield sites. 

Digitalization facilitates collaborative operations between  

operators, headquarters and other stakeholders to improve  

performance onsite and remotely. (Source: ABB)
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Sundeep Sanghavi, DataRPM, a Progress company

T
he oil and gas industry, a complex and demanding 

realm that thrives on large-scale operations involving 

heavy-duty processing equipment, is in the midst of a 

titanic period of disruption. Overly complex interna-

tional supply chains are leading to cost overruns, missed 

deadlines and failed quotas. It’s troubling, but not 

surprising, that 40% of new capital projects within the 

industry fail in terms of budgets and schedules, accord-

ing to a study published by Booz Allen Hamilton. 

At the root of these issues is a glaring reality: Oil 

and gas companies are overwhelmed with floods of 

data coming from expansive well sites, lengthy pipe-

lines, high-tech equipment and sensitive gas-gathering 

systems. The quality of these data is not the problem; 

the problem is that the data tend to flow directly into 

silos that are beholden to outdated legacy systems. As a 

result, organizations experience an overwhelming lack 

of operational insights. 

The average offshore production platform has 

40,000 data tags, so it’s clear that the data flood is 

not going anywhere soon. Therefore, it’s crucial for 

oil and gas companies to learn why and how to use 

data to their advantage.

Leveraging the digital oil field
Every day thousands of wells are drilled and several 

miles of pipelines are laid, which constitute the oil and 

gas industry’s lifeline. However, like most of the infra-

structure in the U.S., more than half of the country’s 

existing 4 million km (2.5 million miles) of oil and gas 

pipelines were constructed in the 1950s and 1960s. 

This growing and aging network has become increas-

ingly difficult to maintain, as corrosion has caused the 

condition of the pipes 

and associated equip-

ment to decline. To 

make things worse, as 

operations become 

more remote and com-

plicated, visibility into 

equipment health is 

considerably reduced, 

particularly in deep-

water or offshore loca-

tions. Consequently, 

inspection becomes 

riskier and more 

expensive; moreover, 

the lack of visibility 

may result in unsched-

uled maintenance  

and downtime. Even  

worse, it could lead  

to oil spills or acci-

dents triggered by fail-

ing equipment. 

Maintenance on 

everything from trucks 

Cognitive predictive maintenance 
manages data flood   
Approach improves priorities without calling for compromises.

Many workplace accidents occur while workers are conducting routine inspections and improvements. 

Cognitive predictive maintenance can eliminate the need for in-person inspections. (Source: Oil and Gas 

Photographer, Shutterstock.com)

https://www.epmag.com/
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to tanks is a major cost and a major source of uncer-
tainty for oil and gas companies. Even as organizations 
invest millions of dollars into upkeep and repairs, the 
risk of a spill or breach, along with the resulting fallout, 
looms large.

For an industry as cryptic as the oil and gas industry, 
the Industrial Internet of Things (IIoT) has far-reach-
ing implications on its processes and operations. The 
most striking impact of the IIoT is that it helps give 
greater visibility into an entity’s operations, resulting 
in improved production, lower operating costs and 
enhanced safety.

A great competitive advantage lies in creating 
digital oil fields that are capable of producing and 
analyzing vast amounts of data in real time, and the 
IIoT makes this possible. Through a combination of 
connected technology and cognitive data science, 
companies can easily develop this capacity without 
making a significant investment in high-priced, hard-
to-find human capital. 

The positive impact of this data-driven approach can-
not be overstated, especially when companies concur-
rently adopt a methodology known as cognitive predic-
tive maintenance. 

Cognitive predictive maintenance is a way to leverage 
real-time data to take a smarter, safer approach to ser-
vice and repairs. By analyzing data streams coming out 
of digital oil fields, it’s possible to predict when service 
is actually necessary rather than presumably necessary. 
This specific but substantial capability has the potential 
to slash costs, eliminate inefficiencies and boost safety 
throughout the industry.

Leveraging historical and real-time equipment data 
with the expertise of predictive analytics and machine 
learning can power smarter data-driven decisions, 
resulting in enhanced profitability, reduced operational 
costs, increased operational visibility and control, and 
optimized resource allocation.

Improved asset tracking and predictive maintenance 
can help oil and gas companies significantly enhance 
their efficiency. On offshore platforms, which generally 
witness high production volumes, even minor speed- 
related improvements can have a considerable and 
direct impact on yield as well as savings. On the other 
hand, in the case of low-volume regimes such as oil 
sands, well-planned and precise operational changes can 
result in the enhanced operational and economic life of 
equipment, not to mention increased revenue. In fact, 
according to McKinsey and Co., enhancing production 
efficiency by 10% can result in a bottom-line impact of 
up to $260 million on a single brownfield asset.

The IIoT has the potential to transform this industry 
in a dramatic way, but this will be possible only if the 
volume of data is effectively leveraged by enhancing 
sensor connectivity. Also, real-time data must be mon-
etized to increase the efficiencies alongside the oil and 
gas value chain.

Saving money, lives
Even as oil and gas exploration has become more 
high-tech, the industry still relies on massive machines 
operating in extreme conditions. Predictive mainte-
nance is a strategy that is uniquely suited to address 
the challenges this volatile, mission-critical equipment 
faces on a daily basis, helping companies optimize the 
following realms:

Equipment health. Capturing and analyzing data from 
performance sensors reveals exactly how well some-
thing like a drill or a pipeline is performing. With a 
holistic view of the health of this equipment, it’s rela-
tively easy to spot weaknesses before they translate into 
failures. For instance, an underperforming drill can 
automatically have its speed reduced so it continues to 
operate but does not destruct. The long-term value of 
all equipment is maximized.

Operational efficiency. Any site that is contending with 
equipment failure is losing money by the minute. 
Cognitive predictive maintenance reduces instances 
of failure while accelerating the time necessary to 
perform mandatory repairs. As a result, delays and 
downtime are largely eliminated. In fact, the U.S. 
Department of Energy estimates that integrating con-
nected technology more broadly into oil and gas could 
lead to a 45%  reduction in downtime.

Worker safety. Workplace accidents are disruptive and 
costly. Many of these accidents occur while workers are 
conducting routine inspections and improvements. 
Cognitive predictive maintenance promises to slash 
the number of incidents by eliminating the need for 
many in-person inspections and indicating when human 
presence is too dangerous. If and when there is a high 
probability of an accident, it’s apparent before anyone 
arrives on site. 

Oil and gas companies are constantly trying to juggle 
safety, productivity and cost-effectiveness. Fortunately 
for them, cognitive predictive maintenance is an 
approach that improves each priority without calling 
for compromises. 

Ultimately, a smarter approach to maintenance is 
good not only for business leaders but also for everyone 
who works in the industry or consumes its products. 
That is the definition of a win-win situation. 
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Velda Addison, Senior Editor, Digital News Group

T
he health of the oil and gas sector and its ability to use 

improved technology to help meet the world’s grow-

ing energy needs relies on its lifeblood: geophysical data.

“Geophysical data are a part of everything that we do,” Ste-

phen Greenlee, president of ExxonMobil Exploration Co., 

told a roomful of people gathered for the opening session 

of the Society of Exploration Geophysicists International 

Exposition and Annual Meeting in September. Whether it’s 

picking a spot to explore, drill or bid on a block or deciding 

whether to continue an infi ll drilling program or sanction a 

project, “it all relies on geophysical data.”

Having a healthy and competitive geophysical indus-

try is “the most important thing for us,” Greenlee said, 

pointing out the need to continue investing in capacity, 

stay competitive and continue to develop technology. 

“That is a key challenge that we all face.”

Companies that will succeed in the marketplace will 

be those with a lower cost portfolio, and “selectivity in 

the types of resources pursued and executed with quality 

all come down to valuation of geological and geophysi-

cal data,” he said. However, “This is not about inexpen-

sive seismic. This is not about cheap seismic. This is all 

about the quality of seismic.

“When we look at these big multiclient surveys, when 

we look at proprietary surveys, it’s all about supporting 

those decisions that lead to a low-cost-of-supply portfolio.”

Getting paid to have fun
Greenlee started his career in Exxon Production Research 

in 1981, where he worked on some of the early studies of 

seismic stratigraphy, now called sequence stratigraphy. “It 

was one of the most rewarding jobs I’ve ever had,” he said. 

“Sometimes I wondered why they paid me.” 

The job taught him the importance of taking the right 

technology and applying it to a business problem area. And 

keeping up with technology has its own set of challenges.

“It’s like trying to shoot a clay pigeon but looking in 

the opposite direction,” he said.

But the company has continually made it a point to 

apply technology wisely. It is currently shooting its third 

3-D seismic survey over the play-opening deepwater Liza 

discovery offshore Guyana in the Stabroek Block, where 

there is up to an estimated 2.75 Bboe of gross recoverable 

resources. The project, which he said has breakeven sup-

ply costs that are competitive with the Permian, is “very 

geophysically intensive,” with mostly stratigraphic accumu-

lations. He added that geophysics is playing a large role 

in the company’s ability to not only fi nd but also commer-

cialize and develop resources cost-effectively, competing 

with other low-cost-of-supply projects.

Greenlee, who also holds the title of vice president for 

ExxonMobil Corp., also pointed out the need for all types 

of resources to meet the world’s growing energy needs.

The world’s energy consumption is expected to grow 

by 28% to 736 quadrillion Btu in 2040 compared to 2015, 

according to the U.S. Energy Information Administration’s 

(EIA) International Energy Outlook 2017. Fossil fuels 

could account for 77% of energy use in 2040, with natural 

gas resources—including tight gas, shale gas and coalbed 

methane—being the fastest growing fossil fuel, based on 

the EIA’s projections. Petroleum-based liquids fuels also are 

expected to be the largest source of energy consumption.

So there appears to be plenty to do for what Green-

lee called a “depletion industry. We have to fi nd and 

develop more oil and gas to be able to just stay constant. 

To grow is even more diffi cult. …As we go forward into 

the future, 2040, to stay constant and grow slightly we 

need to almost replace the entire world’s producing 

base in terms of volume. That’s an incredibly diffi cult 

task as we look forward. It’s daunting.”

Resource needs
Unconventional and deepwater resources will likely be 

a crucial piece to meeting future energy needs. “North 

America unconventionals have changed all of our busi-

ness models,” Greenlee said, later adding the economics 

are solid. Shale is so solid that many companies, includ-

ing ExxonMobil, have shifted their portfolios toward 

North American shale, with interest especially high in 

the Permian Basin. But he said conventional plays and 

deep water make up 60% of Exxon’s portfolio mix.

ExxonMobil recently announced that it has added 

22,000 acres to its Permian Basin portfolio since May 

through several trades and acquisitions, including from 

companies owned by the Bass family of Fort Worth.

‘It all relies on geophysical data’ 
The industry is challenged to keep costs low while working to meet a growing demand. 

Geophysical data play a big role.

https://www.epmag.com/
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“That doubled our Permian exposure to 6 billion bar-
rels of resources. That’s a lot of resource,” Greenlee said.

He noted that the International Energy Agency puts 
the supply cost per barrel in the Permian at between $40 
and $50, but ExxonMobil’s assessment is lower.

But it will take more than unconventionals and deep-
water production growth to meet the world’s growing 
energy demand. Though technology oftentimes basks in 
the spotlight when the oil and gas industry speaks of its 
successes, improvement is needed, according to Greenlee.

Better technology
“Today’s technology is not good enough,” Greenlee 
said. And he wasn’t just talking about a slide in his pre-
sentation that appeared to be clipped off at the top. “We 
have a big gap between what we need and what we’ve 
got right now.”

The process of fi nding data, building databases and 
interpreting data to make data-based products takes 
too long, Greenlee said. Technologies being developed 

today such as those involving geophysical data, acquisi-
tion, processing and computing will make a difference. 
He stressed the importance of staying on track and con-
tinuing research to deliver improved technology.

“We’re on the cusp of a revolution in our ability to 
access and interpret all of these data,” he said. “We need 
this because the risk profi le is still not right for the kind 
of product that we have.”

He spoke about the diffi culties of connecting tech-
nologies to business models. “There are very few people 
that really understand the breadth of technology that 
can be brought to any business model,” he said.

The challenges ahead are clear, but the solutions are 
somewhat murky.

“We have to replace the existing producing base. We 
have to develop those resources that are going to be the 
highest quality resources to satisfy the needs of society,” 
Greenlee told the audience. “The problems ahead of us are 
also very, very large. The path to solving those problems is 
not clear. So the work that you do is super important.” 

https://www.epmag.com/
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Velda Addison, Senior Editor, Digital News Group

C
ollaboration is at the core of Schlumberger’s digital 

efforts, with one of its latest technology offerings 

bringing together diverse domains as the company reaches 

out to customers and partners to improve effi ciency.

Technology has deep roots for the oilfi eld services 

company with its digital arm, Software Integrated 

Solutions (SIS), having been part of the company for 

35 years to provide commercial software, information 

management and IT infrastructure across the entire 

E&P life cycle.

However, as the worldwide digital revolution picks 

up pace, oil and gas players—

once known for their slowness to 

embrace technological change—

are showing interest in potential 

transformative technologies such 

as artifi cial intelligence (AI), the 

Industrial Internet of Things, pre-

dictive and prescriptive analytics, 

and Big Data, looking for ways to 

transform newfound knowledge 

into growth.

Schlumberger doesn’t approach 

its thinking and development from a specifi c technol-

ogy-driven angle, Gavin Rennick, president of SIS, told 

Hart Energy during a recent phone interview.

Instead, Rennick said the company focuses on how 

it can make companies and individual users more effi -

cient and productive. Steps include collaboration, inte-

gration and optimization—the unoffi cial buzzwords of 

an industry clawing its way back from a profi t-gobbling 

downturn—and another digital solution is born.

Schlumberger introduced its DELFI cognitive E&P 

environment, which the company said leverages digital 

technologies such as security, analytics and machine 

learning, high-performance computing, and the 

Internet of Things to improve operational effi ciency 

and deliver optimized production, in September during 

the SIS Global Forum in Paris. Schlumberger also 

released its DrillPlan digital well construction planning 

solution that the company said is the fi rst step in the 

DELFI cognitive E&P environment. 

Developed with a focus on enhanced user collabo-

ration and providing a new way of working for drilling 

teams, Schlumberger said the DrillPlan solution enables 

operators and service companies to have access to all 

data and science needed in a single, common system.

The DrillPlan solution and DELFI environment are 

two examples of how the company is using technology to 

improve collaboration within companies and in the industry.

Collaboration with DrillPlan, DELFI
“There are many, many workfl ows across E&P where a 

digital approach makes a tremendous amount of sense,” 

Rennick said, pointing out the abundance of data and 

the desire of users to collaboratively use data more effec-

tively to improve workfl ow. In well construction, pro-

cesses typically involve handling emails, fi les and Excel 

spreadsheets. The software puts information into a “sin-

gle canvas where multiple users can collaborate and use 

data more effectively,” he said.

The DELFI environment came in response to the 

need for a unifi ed environment to connect people, pro-

cesses and technologies to maximize value.

“The industry response has been phenomenal,” 

Rennick said. Schlumberger plans to evolve the technol-

ogy into other parts of the E&P life cycle. “We’ll have a 

phased approach, rolling out in different markets that 

make sense for different customer needs,” he said.

Following the SIS Global Forum in Paris, Rennick 

spoke to Hart Energy about the new releases, technol-

ogy, next steps and more.

E&P: How do you ensure that data you’re using for your 

software and analytics are good data, that they’re accu-

rate and being used for the right purpose—including 

third-party datasets that are used?

Rennick: It’s a really good question. Data are centric to 

everything done going forward; we want to be sure that 

customers have the right data and insights from those 

Harvesting collaboration with 
digital technology  
The world’s biggest oilfi eld services company is breaking down internal silos and fostering 

collaboration in the oil and gas industry with the help of integrated software solutions.

Gavin Rennick
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data delivered to the right user at the right time and in 

the right context. There are multiple places where qual-

ity is ensured in data. 

We have a long history in oilfield measurements, so we 

understand how to ensure good data quality at the point 

of creation. In a digital world, at the point of ingestion—

when you’re pulling data together—you must ask: Do 

these data make sense? Do we know that these geological 

data are good-quality before they become a part of our 

model? And at the point where an application wants to 

use the data, we again check and say these data have 

been called for use in an application in a particular con-

text. Does it make sense? Are these quality data?

We apply another layer of checking to ensure that we 

have the right quality of data in the context of how it’s 

about to be used. That happens dynamically. So there 

are multiple layers to ensure that there’s a robust sys-

tem of checks in place.

E&P: What safeguards are in place to protect data in 

terms of cybersecurity? 

Rennick: Obviously, that’s a big issue in every industry. The 

good thing is data security and confidentiality have been 

part of our DNA since inception. Clearly, there are very, 

very sophisticated ways of addressing cybersecurity in the 

world right now. We use a multilayered approach, working 

with leading cybersecurity companies. We have multi- 

layered authentication and encryption of data, whether it’s 

stored or in motion, and we have monitoring and control.

But we also have external companies working with us 

who are testing our systems. In 2015 we obtained SOC 

[Service Organization Controls] 2 Type II compliance, 

which is based on verification of your cybersecurity—

the highest level of security the industry has right now. 

Cybersecurity is now and will forever be an ongoing 

area of focus for the company. 

E&P: What is Schlumberger doing in the area of AI?

Rennick: We’re looking at different applications of AI in 

different domains, from seismic interpretation to produc-

tion surveillance, and we’re looking at how we can apply it 

to some of the data quality issues that we’ve already talked 

about. On top of that, we see that there are applications of 

AI in optimizing some of the very complex cross-domain 

processes and systems that we experience in our industry. 

This will allow people to get to better answers more quickly.

E&P: With increased automation and software capable 

of making intelligent decisions, where does that leave oil 

and gas workers? How do you see roles evolving for the 

oilfield service industry over the next 10 to 20 years?

Rennick: Working in this industry is going to get more 

interesting and exciting as we progress. Not only are peo-

ple going to have to connect in a different way to people 

around them to learn and engage but also with people in 

other intellectually challenging domains. They’re going to 

have a variety of tools and technologies that take away the 

mundane and repetitive tasks, freeing up valuable time.

They’re going to be able to use data analytic tools and 

AI tools to get answers to questions that’ll allow them to 

be more effective. I think they’re also going to become 

very, very skilled in the use of all of these technologies. 

We have invested a lot already [in the last two years] in 

retraining our population in the use of analytics, AI and 

other technologies specific to their domains.

In my organization geoscientists with decades of geo-

science and geological experience are now proficient in 

AI and looking at using AI tools within their domain. I 

think this is fantastic because they’re harvesting every-

thing they know using tools that will make their jobs 

more interesting.

E&P: Any final thoughts? 

Rennick: Going forward our approach to product devel-

opment will involve collaboration with our customers and 

our partners. When we launched the DELFI environment, 

I talked a lot about the fact that not only did it allow inte-

gration [with existing frameworks and platforms] and col-

laboration, it also allows openness and extensibility. 

Our organization is trying to create an open environ-

ment for the industry to work together. That mindset 

and thinking about the way we go forward and drive 

value through collaboration and working together is 

something that is important for us.

I’d also like to stress how important it is that we look 

at the technologies we’ve talked about collectively rather 

than in isolation. Things like the cloud, machine learn-

ing and artificial intelligence are certainly exciting, but 

it’s only when you can bring them together and connect 

them to domain know-how that they can have a big 

impact. Lastly, the rewards are great, but the efforts to 

achieve them are not trivial. Through our own efforts 

inside Schlumberger we’ve learned that to truly trans-

form the way you work demands that you address pro-

cess and cultural change. We’ve developed these change 

competencies to such an extent that customers can 

count on us to help them deliver on the promise of digi-

tal beyond just the technology. 

https://www.epmag.com/
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Richard Mason, Chief Technical Director

I
s service cost price inflation abating? After a steep 

climb over the last year, the rate of change for oil 

service pricing slowed as the industry entered the final 

quarter of 2017. 

The plateau in oil service pricing is occurring even 
as the industry turns from an emphasis on drilling 
new wells, which characterized the first nine months 
of 2017, toward completing the new crop of drilled 
but uncompleted wells (DUCs).

The plateau is evident on the well stimulation side,  
where per stage pricing rose 5% sequentially in third- 
quarter 2017 after a 20% climb vs. first-quarter 2017 
and a 72% jump vs. pricing in third-quarter 2016. 

An estimated 60% of the well 
stimulation price increase orig-
inated from higher sand costs 
as E&P companies boosted 
proppant loading to enhance 
near-wellbore recoveries. 

E&P companies began 
pushing back on service 
sector price increases as oil 
prices subsided in mid-sum-
mer. In contrast, well stimula-
tion firms were bumping into 
increased costs in the scramble to find the experi-
enced labor necessary to reactivate fleets to meet 
higher demand. 

Much of the action in well stimulation early in 
2017 was directed toward eliminating a two-year 
backlog of legacy DUCs. That inventory was reduced 
significantly or eliminated for several E&P compa-
nies by third-quarter 2017. The effort is reflected in 
a sharp increase in the percentage of wells complet-
ed via zipper fractures as the sector both completed 
legacy DUCs and addressed new wells as drilled. 
The percentage of zipper fractures rose from 45% 
in third-quarter 2016 to 79% in third-quarter 2017, 
according to Hart Energy’s Heard in the Field sur-
veys. Zipper fractures rose only 3% sequentially in 
third-quarter 2017. 

Additionally, the pace of completions slowed as well 
stimulation firms experienced performance challenges 
related to inexperienced personnel. Labor shortages 
are slowing the pace of fleet expansion. Oil service 
providers are also spending more time on each lateral 
because of greater downhole well intensity. Those bot-
tlenecks combined to reduce well stimulation perfor-
mance, according to comments from some E&P com-
panies early in fourth-quarter 2017. 

Meanwhile, efficiencies in drilling meant more wells 
per rig. The U.S. Energy Information Administration 
found DUCs topping record levels of more than 7,000 
wells in August, though part of that reflects comple-
tion crew shortages in areas like the Permian Basin.

Separately, average rates for drilling rigs showed 
modest gains sequentially through third-quarter 2017. 

Two things are underway on the 
drilling side. First, rigs are roll-
ing off legacy term contracts 
and repricing at lower levels 
reflective of the current spot 
market. Secondly, rigs are get-
ting more efficient, and some 
E&P companies have found 
they can achieve the same 
number of wells with fewer rigs.

In other words, efficiency is 
offsetting pricing increases in 

some service sectors like drilling.
On the well servicing/workover side, hourly rates 

moved modestly at best in 2017 and were flat in a 
majority of cases. Utilization for well service rigs con-
sistently remained below 50% in most tight formation 
markets for the first nine months of 2017. The main 
difference is that well service providers have been able 
to layer “add-ons” back into pricing. Well service firms 
anticipate obtaining a bigger piece of the growing pie 
for greater completion work heading into 2018. 

While price increases for services have slowed, 
pricing for ancillary service lines such as geosteering, 
directional drilling and drillbits continue to increase 
rolling into 2018. 

Commodity price direction will determine how oil 
service pricing plays out in 2018. 

Oil service pricing plateaus    
The sharp increase in rate of change for oil service pricing that characterized first-half 2017 

appeared to lose momentum at year-end. For 2018 it will depend on commodity price. 

n After a 72% annual increase, 
well stimulation pricing 
rose only 5% sequentially in 
third-quarter 2017.

n The rally in oil prices to start 
fourth-quarter 2017 may 
rekindle oil service pricing 
pressure.
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T
he marine seismic industry is in a diffi cult situa-

tion. At a time where new technologies are illumi-

nating the subsurface like never before, operators are 

scaling back on their exploration and development 

efforts. So what if the contractors could still offer all 

of their amenities, just in a smaller package?

WesternGeco recently tested this theory with one 

of its Explorer-class vessels, the WG Vespucci, offshore 

Malaysia. Considered a multipurpose vessel (MPV), 

the WG Vespucci conducted a 340-sq-km (131-sq-mile) 

survey offshore Malaysia for Roc Oil using a triple-

source array with simultaneous recording by ocean-

bottom nodes and a towed-streamer spread, all from a 

single vessel. It was an industry fi rst.

“Traditionally you have vessels that do towed 

streamer acquisition,” said Tim Brice, technical sales 

manager for WesternGeco. “You have crews that do 

node acquisition. You have source boats.

“We realized that the WG Vespucci vessel was an 

ideal platform because it’s a 

medium-sized, very versatile 

vessel with dynamic posi-

tioning capabilities.”

The WG Vespucci has the 

capability to deploy up to 

6,000 nodes or eight 10-km 

(6-mile) streamers or some 

combination of these, he 

added. “They can all be on 

the vessel at once,” he said. 

“There aren’t any other 

crews in the industry that 

can do that.”

The vessel is ideal, he 

added, in areas where off-

shore installations or other obstructions might make 

a streamer survey challenging. It also can be used in 

shallower water.

 The water depths in the Malaysian survey varied 

from 25 m to 50 m (82 ft to 164 ft), and the area was 

obstructed by jackup rigs and fl oating production facil-

ities, Brice said. Ordinarily, companies would be forced 

to use a number of vessels to acquire any seismic data in 

this setting. In this case, nodes were deployed around 

the obstructions, and then a conventional towed-

streamer survey was carried out over the full area. After 

the shooting was complete, the streamer and node sur-

vey data were combined into a single dataset. 

The downturn makes this type of solution attractive, 

but technology also has played a role. Brice said nodal 

technology has improved substantially in recent years, 

yielding smaller and more reliable nodes coupled with 

better deployment systems. This makes it possible to 

carry and deploy them from a streamer vessel. 

He added that as the 

technology improved, the 

company began toying with 

the MPV concept. But the 

right project had to present 

itself. The Malaysian survey 

fi t the bill. 

“The initial concept of the 

node handling system was 

already in place,” Brice said. 

“We didn’t have secured work 

at the time, but we thought 

the time was right to fi nalize 

the design and install it.”

While it might seem that 

oil companies will benefi t 

more than service companies by MPVs, Brice said this 

concept actually helps keep vessels busy. “With seabed 

acquisition, quite often you get projects, and then 

there’s a hiatus,” he said. “Now with MPVs our clients 

are offered a cost-effective solution to better fi t their 

specifi c challenges and budget, and 

we have a fl exible acquisition plat-

form that we can use for many 

different types of projects.” 

Read more commentary at 

EPmag.com

RHONDA DUEY
Executive Editor 

rduey@hartenergy.com

All in one 
Vessel deploys streamers and nodes while providing sources.

The WG Vespucci is one of three newly confi gured MPVs in 

the WesternGeco fl eet. (Source: WesternGeco) 
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I
t pays to not listen to the experts, those wielders of 

a comprehensive and authoritative knowledge of or 

skill in a particular area, sometimes. As we know all 

too well, the speed with which technology advances 

whiz by can make maintaining that authoritative 

knowledge diffi cult.  

Had Todd Dutton and Dallas-based Longfellow 

Energy listened to the experts that had proclaimed in 

a 1973 AAPG paper that “at least 90% of the recover-

able primary oil has been produced from the Sooner 

Trend,” they’d be working elsewhere. 

Instead, the privately held operator is fi nding success 

with its Nemaha Project located in the eastern and north-

eastern portion of that very trend, now widely known for 

putting the “S” and the “T” in the larger Stack play.

“It’s a good thing that I didn’t listen to what the 

experts were saying about the future oil recovery in the 

Sooner Trend fi elds,” he told attendees at Hart Ener-

gy’s recent DUG Midcontinent Con-

ference in Oklahoma City. “Just shows 

how much the thinking and [under-

standing of] the geology and uncon-

ventional resources has changed.” 

Dutton, president of the company, 

shared how the company has increased 

its understanding of the geology of 

the Updip Oil Leg of the Osage Reser-

voir. The project is located along the 

Nemaha Fault in Garfi eld and King-

fi sher counties and is spread out over 

more than 81,000 gross acres, covering 128 contiguous 

governmental sections, according to Dutton. 

Wedged in between the Woodford and Meramec 

shales, the low gas-oil ratio (GOR) of the Osage offers 

Longfellow the ability to “stack a lot of wells” in the 

section where it is working. 

“The Woodford is the source of the oil, and Osage 

sits right on top of that,” he said. “That means that all 

the oil that’s in the Meramec had to pass through the 

Osage [from the Woodford] to get to the Meramec.”

Dutton added that oil saturation occurs over the 

whole Osage section with gas in solution; there is no 

free gas in the rock matrix. 

“The important point here is that the low clay con-

tent of Osage means that it is much more brittle than 

the Meramec and has a central vertical natural frac-

ture,” he said. “This causes a lot higher leak-off during 

your fracture treatment.”

The company’s generation-three completions design 

used with its 2017 wells builds on the data and lessons 

learned in the early days of the project. 

“Our drilling in 2012 [and] 2015 resulted in a lot 

of data that we were able to analyze 

during 2016,” Dutton said. “We were 

able to see what our frack treatments 

were doing, to see what we’re doing 

right and what we’re doing wrong. 

From that we were able to develop 

our generation-three frack design 

that we used in the drilling of our 

2017 wells.”

For its 2017 operated and com-

pleted wells Longfellow is seeing 

lower GORs.  

“At 70 days the GOR from our 2017 drilling is about 

25% of what it was from the same period of time on 

our earlier 10 best wells from 2012-2015,” he said.

According to Dutton, the data collected from the 

company’s efforts in the Osage demonstrate that it is a 

solid oil resource.

“The Updip Oil Leg of the Osage is a great place 

to drill oil wells,” he said. “We get more oil with less 

gas, and we believe that we’ve just only begun the 

oil recovery evolution that will 

make estimated recoveries 

and economics better in 

the future.” 

Happiest in the middle  
Oklahoma independent fi nds success wedged between the Woodford and 

Meramec shales.

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Senior Editor, 

Drilling Technologies
jpresley@hartenergy.com

“The Updip Oil 
Leg of the Osage 
is a great place 
to drill oil wells.”

—Todd Dutton, 
Longfellow Energy
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completions &
PRODUCTION

I
t’s a precarious time for the oil majors. On one 
hand, they’re trying to remain profi table and pro-

ductive in a depressed economic environment, and 
on the other hand they’re trying to do so while main-
taining social responsibility with their environmental 
strategies. Companies like ExxonMobil, Chevron, BP, 
Shell and Statoil are making efforts to reduce carbon 
emissions and have backed the Paris Agreement.

Such efforts seem to be translating into real dol-
lars, according to a recently released report by Wood 
Mackenzie that analyzed carbon emissions in the 
upstream sector and said that some $45 billion of oil 
and gas projects are at risk of getting approved.

The Wood Mackenzie report used data drawn from 
the company’s database of upstream information and 
focused on 25 majors, national oil companies and 
internationally focused large caps. 

“The carbon emissions targets set by the Paris 
Agreement, together with potential policy changes, 
are starting to infl uence investors’ capital decisions 
and shape companies’ long-
term corporate strategies,” 
said Dr. Gavin Law, head of 
gas and power consulting at 
Wood Mackenzie. 

But despite the projected 
cut in fi nanced projects, 
Wood Mackenzie reports 
carbon emissions from 
the assets it examined are 
expected to increase at a 
faster rate than production. 
According to the study, 
gross emissions will increase 
by 17% by 2025, while pro-
duction will grow by 15% 
over the same period. 

“This is being driven largely by the higher [emis-
sions] intensity of primary growth themes—heavy oil, 
oil sands and liquefi ed natural gas,” said Amy Bowe, 
co-author of the study. 

Bowe added that conventional onshore assets are 
still the largest single source of emissions and produc-
tion to 2025 but are expected to decline in each case.

As the Wood Mackenzie report showed, heavy oil 
and oil sands appear to be among the biggest culprits 
in the expected emissions increase based on their 
emissions intensity, which the company defi nes as the 
volume of emissions per unit of energy produced. 
Heavy oil and oil sands account for only about 4% of 
global production but are responsible for about 12% 
of the global upstream emissions in the cases studied 
by the company.

Major oil companies, including Murphy Oil, Chev-
ron, ExxonMobil, BP and Statoil, see this too, and 

they have either divested 
their interests in oil sands 
and heavy oil plays or are 
exploring options to do so. 
A new carbon tax imple-
mented by the Canadian 
government will begin in 
2018, although TD Amer-
itrade reports that if the 
price of oil climbs and 
stays above about $60/
bbl, that tax may not have 
much of an impact on 
investment decisions. 

The concept of a car-
bon tax is one that some 
companies, most notably 

ExxonMobil, have supported in an effort to reduce 
carbon emissions. 

“More countries are placing a price on carbon or 
imposing carbon-related regulations,” 
Law said. “This increases cost. It has 
never been more important to under-
stand the value at risk.”

Read more commentary at 

EPmag.com

BRIAN WALZEL
Associate  Editor, 

Production Technologies

 bwalzel@hartenergy.com

The cost of cutting carbon   
New study suggests emissions are outpacing production rates.

Oil sands in Canadian provinces are expected to contribute 

to increased emissions through 2025, according to a new 

report by Wood Mackenzie. (Source: Chris Kolaczan, 

Shutterstock.com)
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Shell’s Ursa tension-leg platform began production 

in 1999 in the Gulf of Mexico and now serves as a 

host to subsea tieback systems, which has led to 

increased fi eld production. (Source: Shell)

Bringing New Life to Mature Fields
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O
il and gas companies are making it 
work and making it work well. In spite 

of—and because of—oil prices mired in 
the $50/bbl range, domestic crude pro-
duction is reaching levels not seen since 
2015, while offshore Gulf of Mexico pro-
duction reached an all-time high in July, 
with 1.7 MMbbl/d, according to the Energy 
Information Administration. Effi ciency gains 
in their operations are encouraging oil com-
panies to produce near-record amounts of 
oil in a pricing environment in which conven-
tional thinking might dictate production cuts. 

This month’s cover feature focuses on the 
systems, tools and trends that are convincing 
operators to snub that logic. Those systems and 
tools continue to drive down breakeven costs, 
push the envelope of cutting-edge technology 
and help solve the challenges that often result 
in lost productivity. 

Featured in this month’s cover story focus-
ing on production technologies and trends is 
a new alloy used in sucker rod couplings that 
helps reduce tubing wear. Stories also cover 
a well management control system that helps 
optimize artifi cial lift operations, while an 
alternative scavenger chemistry works to 
enhance production. Other features detail a 
line of progressive cavity pumps designed to 
provide greater effi ciency and rod pumping 
solutions aimed at solving challenges such as 
gas lock issues.

Brian Walzel, Associate Editor, 

Production Technologies
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M
uch has been said about the efficiency gains 
onshore operators have achieved that make pro-

duction increases in a sub-$50/bbl price environment 
feasible. Such trends also are evolving in the Gulf of 
Mexico (GoM), where companies are leveraging a vari-
ety of methods and technologies like subsea tiebacks 
and enhanced waterflood designs to exploit mature 
reservoirs in a time when developing large and costly 
platforms is an economic liability.

“We are seeing a trend of utilizing mature infrastruc-
ture in the Gulf of Mexico for a cost- and time-effective 
means of maintaining or increasing production from 
the GoM through subsea tiebacks,” said Kent McAllister, 
president of projects for Wood Group. “This is a rela-
tively low-cost and short-cycle method of maintaining 
production for existing production facilities.” 

One of the effects of those efficiency gains is 
increased spending on newly available offshore tracts. 
Based on lease sale numbers provided by the Bureau of 
Ocean Energy Management (BOEM), offshore oper-
ators’ appetite in new investments seems to be return-
ing. According to BOEM, lease sale No. 249 in August 
brought in $121 million worth of bids for 90 tracts, and 
companies so far this year have spent more than $315 

million pursuing offshore GoM tracts. That amount is 
up 76% compared to lease sales in 2016. 

“There are a couple of different strategies that we’ve 
got with lease sales,” said Rick Tallant, asset manager 
for the GoM East operations at Shell. “We look at if 
there are more near-field exploration opportunities 
that are near our existing infrastructure. So we look at 
lease sales specifically at our key hub areas. And the key 
hub areas are the Mars corridor, Stones, Perdido and 
expanding our Norphlet play around Appomattox.”

In cases like Shell’s, oil companies are pursuing such 
tracts as bolt-ons to existing production facilities where they 
can implement subsea tieback systems, making new devel-
opments offshore the GoM more financially appealing.

“With tiebacks enabling lower development-cost alter-
natives, operators have turned their focus to implement-
ing new technology as a means to offset expensive host 
facilities while increasing production to existing infra-
structure,” said Nathan Behrends, North America pro-
cessing sales with OneSubsea, a Schlumberger company.

Utilizing tiebacks
One recent example came in February, when Shell 
announced a final investment decision on its Kaikias 
deepwater development, planned for a tieback into the 
nearby Ursa tension-leg platform (TLP), which has been 
in production since 1999. 

“Kaikias is an example of a competitive and capital- 
efficient deepwater project using infrastructure already 
in place,” said Andy Brown, Shell upstream director.

Brown said that by simplifying the design of the 
project and using lessons learned from Shell’s previous 
subsea developments, total costs for the Kaikias project 
have been reduced by 50% and will find a breakeven 
price below $40/bbl.

“Based on some neat technology around seismic, 
we were able to see some subsalt that we hadn’t seen 
before, and we were able to see the Kaikias devel-
opment,” Tallant said. “It made a lot of sense when 
you’re 5 miles or 6 miles [8 km or 10 km] away from 
the Ursa TLP that [Kaikias] would be a tieback into 
that facility.”

Kaikias offers more than 100 MMbbl of recoverable 
reserves but isn’t large enough to support its own stand-
alone development, he added.

New leases on field life 

Tiebacks and waterfloods breathe new life into mature projects.

Shell’s Kaikias subsea development will tie back into its Ursa TLP. 

Production at Kaikias is expected to begin in 2019. (Source: Shell)
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“So tying it back into a facility where you have pro-

duction availability lowers cost and cycle time, and you 

can reduce your capital,” he said.

Shell has contracted with TechnipFMC to manufacture, 

install and integrate its proprietary subsea production and 

processing system and subsea umbilical, riser and flowline 

equipment. Those systems helped improve the overall 

competitiveness of the project and includes the first appli-

cation of TechnipFMC’s compact pipeline end manifold 

and horizontal connection system. According to Shell, 

Kaikias is expected to start production in 2019.

Behrends said boosting systems such as the ones 

offered by OneSubsea have the capability to extend 

tieback distances, which currently average 24 km 

(15 miles) in the GoM, according to the Energy 

Information Administration (EIA).  

“This is accomplished by adding energy from the 

pump to overcome increased frictional losses/flow 

assurance challenges and revitalizing mature fields by 

reducing wellhead pressures,” he said. 

Behrends further said, “If facilities are capacity-con-

strained to implementing additional tiebacks, increas-

ing throughput can be achieved by debottlenecking 

topside processing by utilizing OneSubsea’s multiphase 

pump topside solutions, allowing operators to ultimately 

increase production.”

In September deepwater operator LLOG announced 

plans for several of its projects, all of which will imple-

ment tieback systems. Its Claiborne development in 

Mississippi Canyon (MC) 794 will begin producing 

in mid-2018 and tie back to the Coelacanth plat-

form, operated by Walter Oil and Gas Corp. LLOG’s 

LaFemme and Blue Wing Olive developments in MC 

427/471 will be tied back to LLOG’s Delta House 

facility. The Red Zinger development in MC 257 also 

will tie back into Delta House and begin production in 

second-half 2018, while its Crown & Anchor discovery 

in Viosca Knoll 959, 960, 1003 and 1004 will tie back to 

the Anadarko-operated Marlin facility, with first produc-

tion expected in second-quarter 2018. 

LLOG’s Buckskin project is an 8-km subsea tieback 

to the Anadarko-operated Lucius Spar, and LLOG esti-

mates it contains nearly 5 Bbbl in place. According to 

LLOG, first production is expected in second-half 2019.

Waterflood
Although implementing waterflood treatments into a 

mature offshore field is nothing new, companies are look-

ing at new ways to flood mature reservoirs and are also 

reevaluating mature fields to determine if there are more 

hydrocarbons to be exploited through waterfloods.

“In these more mature fields where we’ve naturally 

lost pressure as we’ve produced, pressure support and 

sweep is very important, and we’ve really made some 

game changers in the waterflood development at Mars 

and Ursa,” Tallant said.

Waterfloods have traditionally been a rock in Shell’s 

shoe, even though the company has utilized floods 

since 2005 at Mars and since 2007 at Ursa. But new 

approaches to waterflooding are producing improved 

results for Shell.

“We’ve struggled because we’ve drilled wells that were 

in depleted sands and very soft rock, and the injection 

designs that we had originally were not able to maintain 

longevity,” Tallant said. 

In response, Shell redesigned its water injector wells 

to be horizontal, which allowed it to inject under much 

lower pressure at higher rates. The new wells exceed-

ed expectations in terms of both injection rates and 

longevity. That practice was utilized at the Mars Field, 

where Shell has so far drilled three horizontal injectors 

capable of safely injecting 52,000 bbl/d of treated sea 

water, which Tallant calls a “game changer” for Shell.

Planning for the future
In addition to advances in subsea systems and new 

approaches to waterflood schemes, enhanced seismic 

and digital technologies are bringing new life to old 

fields and enabling them to produce longer than per-

haps initially was expected.

“We’ve seen this with every hub-class development 

so far in the GoM—that the big fields keep getting 

bigger,” said Donal Rajasingam, asset manager for 

Shell’s GoM West operations. “We need to design and 

conceptualize with flexibility in mind, recognizing the 

track record that these fields tend to grow as technol-

ogy evolves.”

Such methodologies are leading to increased inter-

est in offshore development. According to a Wood 

Mackenzie report, there were six newly sanctioned 

projects in the GoM between 2015 and the first half of 

this year, more than any other offshore location in the 

world, and the EIA reported that seven new offshore 

fields will come online between this year and next.

“Exploration is a long-term game,” Tallant said. “It’s 

not a short-term play based on the current price cycle. 

So you really have to balance that by using near-field 

exploration and subsea tiebacks into existing infrastruc-

ture that you can get online faster and more capital- 

efficient in a shorter cycle time and balance that with 

new frontier plays that have materiality that can actually 

be your new heartlands in the future.” 
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Diane Nielsen, Materion Corp., and  

Chris Clark, Discovery Natural Resources 

T
he economic landscape of the oil and gas industry 
has shifted and, as a result, operators in U.S. shale 

plays are increasingly looking for ways to streamline 
their practices and boost profitability. Coming to grips 
with production costs is crucial in the $50/bbl environ-
ment, and every component used in production should 
be scrutinized to assess if changes and improvements 
can be made to reduce wastage, costs and time lost on 
the well.

For example, nearly all of the wells operating in U.S. 
shale fields require artificial lift, and nearly half of those 
wells experience failure as a result of couplings con-
tacting the inner tube wall, which creates friction that 
leads to considerable wear and damage. These failures 
are both hazardous and costly, running into the tens of 
thousands of dollars per well per year. Across the indus-
try workover costs account for hundreds of millions of 
dollars per year.

To come up with an efficient, more cost-effective 
solution for well workovers, Materion Corp. partnered 
with Hess Corp. to develop and field test stronger, 
more fatigue-resistant sucker rod couplings made of 
ToughMet 3 TS95 alloy.  

Materion developed a new temper of its ToughMet 3 
alloy specifically to address the challenges of coupling 
on tubing wear. This copper-nickel-tin spinodal alloy 
was originally engineered by Materion for use in drilling 
equipment. Offering high strength and low friction, this 
alloy demonstrates corrosion and corrosion-related stress 
cracking resistance in seawater, chlorides and sulfides.

With its combination of properties, this alloy resists 
mechanical wear, thread damage, corrosion and ero-
sion. The couplings are non-galling, so they do not 
damage production tubing, and they retain their 
strength even at elevated temperatures. 

Bakken-tested
Materion partnered with Hess, one of the largest pro-
ducers in the Bakken, to qualify and pilot the ToughMet 

sucker rod couplings in deviated wells with 
higher than normal failure rates. Hess noted 
that the couplings more than tripled the 
mean time between failures associated with 
couplings made of alternative materials. 

Encouraged by the results observed in the 
field tests, the company installed the cou-
plings in more than 400 of its Bakken wells 
and now uses the couplings as part of its 
standard production practice. 

Materion is expanding the deployment 
of its ToughMet couplings with additional 
operators in several different shale plays. 
Now about 20 operators are running the 
couplings in the Bakken and Permian and 
in the Elk Hills Field in California. To facil-
itate access to the couplings for operators, 
Materion is establishing distributors in each 
of these regions so that the couplings are 
available from local inventory. 

Permian perspective
Discovery Natural Resources LLC is a private 
oil and gas company that operates more 

Coupling reduces tubing wear 
A new alloy used in rod coupling leads to cost savings through reduced tubing wear.

FIGURE 1. Materion’s ToughMet sucker rod coupling features a copper-nickel-tin 

spinodal alloy. (Source: Materion)
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than 1,000 wells in the Permian Basin. To date, the com-

pany has used the ToughMet couplings in about 20 wells 

in the Permian and is seeing positive results.

Discovery owns some wells that were failing every 60 

to 90 days, specifically due to rod-on-tubing wear as a 

result of extreme deviation. The company piloted the 

ToughMet couplings as a solution and as a result signifi-

cantly increased the run time on those wells. 

Discovery reported that its longest running well 

with these couplings is more than 385 days without 

a failure. The company has four additional wells 

with the couplings installed that are past the 300-day 

mark. In addition, Discovery has doubled or tripled 

its run times.   

Discovery pulled the rods out of one of the ToughMet 

test wells after a pump failure and inspected the cou-

plings after three months of the well running. It would 

typically see significant tubing or coupling wear after 

this period in the ground but saw that the original  

stencils from the manufacture were still visible on the 

coupling (Figure 1). There was minimal wear observed 

on the couplings. For Discovery that was an early indica-

tion that the couplings reduced rod-on-tubing wear. 

Sucker rod pumping in long deviated uncon-

ventional wells is especially challenging because of 

side-loading of rods. Sucker rods can buckle due to 

forces acting in compression at the bottom of the 

rodstring on downstroke. 

If rod side loads are calculated at more than 100 lb, 

Discovery considers running ToughMet couplings in 

that area to increase the run time on that particular 

well. The company reported that ToughMet is becom-

ing increasingly well-established in its operations. Now 

that the test phase is completed, the company is using 

more ToughMet couplings. 

By utilizing a sucker rod coupling that actively  

mitigates coupling-on-tubing wear, operators are 

helping reduce downtime and improve production 

efficiencies by eliminating the need for more fre-

quent workovers. 
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Helen Seifried, Rockwell Automation 

C
anada is the world’s fifth largest oil producer. This 

is due in large part to the country’s vast reserves 

in and around Alberta, which contains the third-largest 

known oil reserves in the world.

Calgary-based ARC Resources Ltd. has called this oil-

rich region home for more than 20 years. The company 

has assets distributed across western Canada and opera-

tions that include E&P and development of convention-

al oil and natural gas.

Just across Alberta’s western border in northeast British 

Columbia, ARC Resources is one of the largest operators 

in the Montney region, which is considered one of the 

best tight gas plays in North America. And it was here 

that ARC Resources recently decided to begin optimizing 

the control systems it was using for its large multiwell nat-

ural gas production sites. The existing systems in place at 

these sites didn’t support artificial lift, which would soon 

be needed to maintain production levels. The systems 

also presented both expansion and safety challenges that 

the company wanted to address. 

Operations at a crossroad
ARC Resources already had optimization programs at 

its smaller pads that contained only one to four wells. 

Control systems in place at these pads supported the use 

of artificial lift systems to help maintain or increase pro-

duction as these wells depleted.

Larger pads of five or more wells, however, lacked 

control systems to support artificial lift systems. As some 

Optimizing artificial lift through 
enhanced control systems 

Well manager solution enhances flexibility, production and  

safety in large multiwell pad operation.

ARC Resources implemented a ConnectedProduction well manager system from Rockwell Automation, allowing it to consolidate all 

well pad controls into a single control platform. (Source: Rockwell Automation)
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of these sites approached production milestones of 10 

to 15 years, the company knew that it would need to 

make improvements in the near future.

“We were very successful with using assisted lift to 

keep production stable in the smaller fields,” said 

Charlie Kettner, programming specialist for ARC 

Resources. “We didn’t have the same optimization 

option in our bigger pads. So our production engineers 

wanted to find a control solution that would allow us to 

bring artificial lift to these fields as well.”

The existing controllers were not capable of han-

dling the large amount of integrated operations 

required to run the entire well pad. As a result, the 

company had to use multiple controllers hardwired 

together along with remote terminal units (RTUs). 

This approach not only made the control infrastruc-

ture more complex and thus more prone to mistakes 

but also limited the amount of information available 

for control and monitoring.

The use of multiple hardwired controllers also pre-

sented safety challenges. ARC Resources relies on its 

control architecture to monitor toxic and explosive 

gases and to take actions such as turning on an exhaust 

fan or blocking wells as conditions dictate. But the 

controllers could lock up and freeze their outputs and 

give no indication that there was a fault. This forced the 

company to add “watch dog” timer hardware to monitor 

for such conditions.

A ‘canned package’
Kettner reached out to Rockwell Automation to begin 

discussions about optimization options that would sup-

port artificial lift systems at the large multiwell pads as 

well as simplify control and address safety concerns.

Their talks led them to the ConnectedProduction 

well manager system from Rockwell Automation, 

which includes an out-of-the-box Allen-Bradley 

ControlLogix programmable automation controller 

(PAC) and FactoryTalk View human-machine interface 

that requires no custom coding. The PAC gives ARC 

Resources single-platform control for large sites with up 

to 32 artificial lift wells and contextualized production 

information to help operators maintain optimal produc-

tion levels and troubleshoot issues.

“It’s a canned package,” Kettner said. “You order it, 

install it and plug in your data to the points it’s looking 

for, and away you go.”

Kettner and his team decided to pilot the new tech-

nology at an eight-well production site named Sunrise 

near the town of Dawson Creek, British Columbia, 

before installing it at four other multiwell pad sites. 

One of the benefits they first discovered during 

this trial run was the add-on instructions included in 

the ConnectedProduction, which helped them save 

about two days of programming during the installation 

process. Because the technology uses an open archi-

tecture, integration with other vendor hardware at the 

site was easy.

Enhanced visibility and safety
ConnectedProduction has eliminated the need for mul-

tiple controllers and RTUs that were previously in place 

at the Sunrise site. Now all well pad controls have been 

consolidated into a single control platform. In addition 

to simplifying the architecture, this will help lower hard-

ware and software costs for the site.

The system also enables the use of artificial lift sys-

tems, including on/off timers and plunger lift systems, 

and provides visibility into those systems.

“Operators can track events in the Connected-

Production solution to see what stage we’re in of the 

optimization cycle and make better decisions about 

what to do next,” Kettner said. “Operators can see, 

for example, that a timer well is not producing any-

more and move to the next step of putting a plunger 

in the hole.”

The new system also is helping ARC Resources 

enhance safety by reducing the risk of faults going 

undetected at the Sunrise site.

“Now if something goes wrong with the processor, 

or if an I/O [input/output] rack comes undone, the 

ControlLogix platform can fault to a safe state where 

it shuts down all the processes,” Kettner said. “It takes 

all the power off the solenoids and essentially results 

in an emergency shutdown.”

Another benefit of the ConnectedProduction system 

is that it can support a flow-measurement card within 

the control panel. This has allowed Kettner to elimi-

nate the use of a separate flow-measurement computer, 

which is saving his company tens of thousands of dollars 

at the site.

“We just plug the card into the rack, and it commu-

nicates on the backplane,” Kettner said. “It’s given us 

huge cost savings.”

Looking ahead, Kettner already has orders in to bring 

the ConnectedProduction system to at least four more 

large multiwell pads in the area. 

“We’ve seen the value of the Rockwell Automation 

solution and want to bring it to our other sites where we 

need assisted lift,” he said. “On new pads we’ll imple-

ment this right from day one so it’s there and available 

when it’s needed. And we can just turn it on.” 
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Jon Rogers, Clariant

C
ontrolling H2S is a vital part of ensuring trouble- 

free upstream and downstream oil operations. 

Aware of the solids and high pH issues experienced by 

some triazine users, Clariant focused attention on devel-

oping an alternative scavenger chemistry that would 

be as fast-acting as triazine and capable of enhancing 

production by minimizing downtime linked to pipeline 

cleaning and solids removal.  

The goal was to improve the total cost of ownership 

for H2S scavenging applications through minimal 

solid deposition achieved through pH control and a 

soluble byproduct.

The properties of the new SCAVINATOR technology 

has been proven through laboratory test results and 

field performance through extensive trials with large 

producers in the Eagle Ford Shale. These confirm its 

technical advantages in delivering best-in-class scaveng-

ing while maintaining full solids control and reduced 

potential for mineral scaling.

Product overview 
The technology is a water-soluble scavenger designed to 

remove sulfide species from both gases and liquids, most 

notably H2S. It is a clear liquid with a pH of 7.5 to 9 and 

room-temperature viscosity of less than 5 centipoise. Its 

flash point ranges from 23 C to 60 C (73 F to 149 F), its 

pour point is -11 C (12 F) and it has a density of 1.03 to 

1.07 g/cu. m.

The novel technology can be applied either in batch 

form or continuously injected into pipeline streams 

or in contact towers. Its capacity to remove H2S and 

deliver comparable or superior scavenger efficiencies 

compared to triazine were initially indicated through 

laboratory testing. H2S was sparged through a volume 

of scavenger and the time taken to register H2S on the 

analyzer recorded. 

Laboratory testing
This new technology has an equivalent gas break-

through to standard 37.5% monoethanolamine triazine. 

This was achieved by diluting the technology to match 

the standard activity of triazine used in the field. As 

Clariant further develops this product, different activity 

levels may be explored.

Initial laboratory testing indicated complete solids 

control with no deposition of solid reaction byproducts. 

For example, to simulate direct injection applications, 

the nontriazine technology was recirculated using the 

company’s proprietary direct injection system, and this 

showed no solid deposition or performance impact. 

This would simulate chemical scavenging along a pipe 

with both spent and unspent product present. 

To quantify the effect to mineral scaling, the influence 

on pH was measured. Neat and spent solutions of the 

nontriazine-based product were added to various pro-

duced water samples. The pH of the untreated water was 

6.28. At a concentration of 500 ppm, addition of unspent 

triazine changed this pH to 8.33 and spent triazine to a 

pH of 7.53. The addition of 500 ppm of the nontriazine 

H2S scavenger yielded a produced water pH of 6.29 for 

unspent and 6.45 for spent scavenger. The figures rose 

for both solutions at a concentration of 10,000 ppm. 

Field success for new H2S  
scavenger chemistry 

Extended field trials at the Eagle Ford Shale in South Texas demonstrate the effectiveness of a 

new alternative to triazine for H2S scavenging in direct injection and contact tower applications.

A comparison of SCAVINATOR spent nontriazine scavenger (left) and 

spent triazine scavenger (right) is shown. (Source: Clariant)
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However, the nontriazine scavenger had a much less 

significant impact, showing a pH of 6.41 unspent and 

7.95 spent. The results for the triazine scavenger were 

9.05 unspent and 8.60 spent. 

These results show the potential for order-of-mag-

nitude reductions in scavenger-induced calcium car-

bonate scaling and therefore a much lower risk to the 

overall flow assurance for a production system.

From laboratory to the field 
To test these laboratory-generated performance val-

ues in the field, the company collaborated with two 

operators in the Eagle Ford Shale to determine if the 

laboratory results were scalable to the field. The aim of the 

field trials was to discover an alternative to triazine that 

would also minimize associated side effects like mineral 

scale; reduced flow regime in the pipeline; and insoluble 

byproducts that also can negatively impact water quality, 

color and odor. The two producers set key performance 

indicators (KPIs) for the triazine alternative to achieve.

Contact tower 

application. The 

alternative to 

triazine H2S scav-

enger showed an 

average efficiency 

of 0.11 gallons of 

scavenger required 

to scavenge 1 ppm 

of H2S per 28.3 

Mcm (1 MMcf) of 

gas. This efficiency 

is analogous to 

the theoretical 

standard concen-

trations of triazine 

commonly realized in bubble towers (0.10 to 0.15 

ppm). The amount of H2S scavenged per gallon was 

0.87 lb of H2S per gallon vs. 0.63 lb to 0.95 lb of H2S per 

gallon of triazine. This showed that Clariant’s technolo-

gy had comparable efficiency to triazine in the mass of 

H2S scavenged per gallon (Table 1).

The KPIs established by the customers were met, 

and the additional challenges experienced when using 

triazine were overcome. Normal operations were not 

affected during the trial periods. Preliminary laboratory 

test findings were confirmed through the results from 

the field trials.

Direct injection application. In these customer applica-

tions the new technology showed an average efficiency 

of 0.08 gal of scavenger required to scavenge 1 ppm of 

H2S in 28.3 Mcm (1 MMcf) of gas. This calculated effi-

ciency shows it to be superior to the standard triazine 

efficiency seen for direct line injection in low-gas-veloc-

ity regimes (0.2 gal to 0.5 gal to remove 1 ppm H2S per 

28.3 Mcf). The flow regime for this application did not 

meet the gas velocity required for optimal scavenging 

efficiency at each individual well nor at the commingled 

location. The amount of H2S scavenged was 1.3 lb of 

H2S per gallon with the new technology vs. 0.2 lb to 0.5 

lb of H2S per gallon of triazine.

For this particular direct injection system the new 

technology showed superior efficiency when compared 

to triazine in applications where the actual gas velocity 

was below critical velocity. The well parameters for each 

individual well and comingled location are detailed in 

Table 2 along with chemical injection rates.

Preliminary laboratory findings were confirmed 

through the field trial results. The alternative chem-

istry confirmed greater scavenging efficiency when 

compared to triazine, especially in low-gas-flow appli-

cations. It met the KPI set by the operator as well as 

showing success in overcoming the additional chal-

lenges experienced during triazine usage. As with the 

contact tower application, normal operations were not 

affected during the trial period.

Based on numerous laboratory tests and field trials, an 

extensive package of benefits can be confirmed with 

SCAVINATOR. It has been proven to have a superior 

scavenging efficiency to that of triazine in direct injec-

tion applications and comparable scavenging efficiency 

in contact tower applications without any evidence of 

solids deposition. Plant operating efficiency is improved, 

and the solids control leads to less downtime for opera-

tors, which in turn leads to enhanced production. The 

minimal pH impact and associated mineral scaling 

enhances flow assurance, with the effect of further 

increasing production and supporting injection well  

performance improvement. 
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Application Tower

Gas Production (MMcf/d) 0.9

H2S Inlet (ppm) 450

H2S Outlet  (ppm) 0.89

H2S Removed  (ppm) 449.11

Volume Required (gal/d) 40.42

SCAVINATOR Efficiency* 0.1

* Gallons of Scavinator to remove 1 ppm of H2S 

in 1 MMcf.

Application
Gas 

Production 
(MMcf)

H2S 
Removed 

(ppm)

SCAVINATOR 
Rate  

(gal/d)

Total H2S 
Leaving 
Header 
(ppm)

Calculated 
Efficiency*

Well 1 0.509 100 3

Well 2 0.145 100 1.75

Well 3 0.205 90 1.5 2 0.08

Comingled 
Gas Header

0.859 97.61 6.25

*Gallons of SCAVINATOR to remove 1 ppm of H2S in 1 MMcf.

TABLE 1. Data from the field trial of the 

contact tower application show that 

SCAVINATOR had comparable efficiency 

to triazine in the mass of H2S scavenged 

per gallon. (Source: Clariant)

TABLE 2. Preliminary data from the field trial use of SCAVINATOR in a direct 

injection application at the Eagle Ford Shale confirm greater scavenging  

efficiency when compared to triazine. (Source: Clariant)
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Michael Wagner, Dante Fiorenzo and Stephen Forrester, 

NOV; and Ariel Nicoletti and Jorge Lopez Kessler, YPF

A
rtificial lift systems are one of the most widely used 

methods of obtaining higher production rates from 

wells. To realize the full production potential of an oil 

or gas field, operators are faced with determining the 

artificial lift method that best aligns project economics 

with lift system performance. Additional considerations, 

including geographic and environmental factors, also 

influence overall well design. The industry at large has 

recognized the need for system adaptability to a wide 

range of challenging lift situations, including high sand 

production, horizontal or directional applications, and 

high-viscosity oil wells, to name a few. To address this, 

National Oilwell Varco (NOV) has been perfecting a 

line of progressing cavity pumps (PCPs) that provide 

greater efficiency in such varied applications.

PCPs have long been used across business and indus-

try lines. Early pumps, for example, were used primarily 

as fluid transfer devices in manufacturing and industrial 

projects. Though adoption in the oil and gas industry 

began in the late 1970s, it wasn’t until the 1990s that 

PCPs emerged as a viable and common form of artificial 

lift. The modern PCP consists of a subsurface positive 

displacement pump, where the volume remains constant 

at each cycle of operations, and an associated surface 

drive system.

The positive displacement function of the PCP serves 

as the major differentiator in this system. PCPs operate by 

means of the matched interaction between a hard steel 

rotor, usually in the form of a single external helix or cir-

cular section, and a stator with the internal form of a two-

start helix. The stator is manufactured from a resilient, 

abrasion-resistant elastomer bonded inside a steel tube 

that is selected based on specified well fluid compatibility.

Long-running progressing cavity 
pumps increase well profitability 

Advanced artificial lift system increases well production rates.

One of NOV’s PCPs was installed in the field for operator YPF. (Source: NOV and YPF)
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NOV’s basic objective when designing and refining 

PCPs was to balance fluid production rates with the 

mechanical performance capabilities of the equipment. 

Doing this allowed the PCPs to achieve optimal service 

life and deliver long-term value in the field. Additionally, 

several innovations in PCPs released by NOV further 

improved their ability to generate higher production  

volumes and more efficiently deal with wellbore solids 

than other artificial lift solutions, such as:

• A system to reduce intake blockages and improve 

PCP inflow if there is high solids content;

• An insertable system to allow pump changing with-

out pulling the production tubing; 

• A hydrodynamic brake that uses working fluid in the 

drivehead reservoir as a braking medium, allowing 

the energy stored in the fluid column and rodstring 

to safely dissipate without the drivehead reaching 

excessive backspin speeds; and

• The Guardian variable frequency drive (VFD) PCP 

controller, which combines motor and pump control 

in a single compact package, increases production, 

improves energy efficiency, protects downhole and 

surface equipment and enhances reliability.

Case history

YPF was developing the Manantiales Behr Field in the 

Golfo San Jorge Basin, a sedimentary basin rich in 

hydrocarbons located in eastern Patagonia, Chubut 

province, Argentina. Complex networks of faults and 

pathways trapped oil in the basin’s extensional and com-

pressional structures. Extensional tectonics, including 

rifting, were the dominant condition under which the 

basin has been developed. Beyond the geological diffi-

culties of developing the field, the heavy oil found in the 

basin presented its own set of unique challenges.

Typical well depth in the project varied between 

1,100 m and 1,900 m (3,609 ft and 6,234 ft), with 

the oil having an average density of 940 kg/cu. m or 

16°API to 23°API gravity. High sand volumes, some-

times exceeding 8%, and a viscosity up to 3,500 cP were 

other factors for the operator to consider when deter-

mining a solution. Additionally, some of the wells were 

gassy wells, with a gas-oil ratio of about 800 to 1,200, 

and some had CO2 present. 

Another important well characteristic for YPF to 

consider was that in the winter season tubing pressure 

would increase to 569 psi as a result of the fluid in the 

flowlines becoming more viscous due to the colder tem-

peratures, which led to the installation of heaters on the 

line to facilitate the pumping of oil to the station. Due 

to such high pressures during the winter season, the 

PCP system (pump, rods and drivehead) had to be opti-

mally designed to work significantly harder.

The PCPs were ideal to address the various challenges 

of producing this field, and YPF worked with NOV to 

implement a full-scale rental and maintenance solu-

tion for its wells, which at the time included about 180 

pumps. With an artificial lift solution the primary con-

cern was balancing economics with performance, mean-

ing that a PCP system would be a perfect match for this 

application. This particular installation included a com-

plete NOV PCP system, including a model 10-1600 PCP 

with medium nitrile elastomer, surface drivehead and 

VFD. After initial deployment in 2009 and continuing 

to the present the well has continued to operate with-

out incident or intervention. This run time far exceeds 

the expected two-year mean time between failures for 

this area. 

Since 2009 this PCP system has been producing at 

an average rate of 25.6 cu. m/d (904 cf/d) at 340 rpm. 

Efficiency is calculated using the standard formula of the 

actual production rate divided by the rated production rate 

multiplied by 100. The following calculations were used for 

this project and PCP system (note, they are approximate):

• Rated production rate = 10 cu. m/d (353 cf/d) / 

100 rpm = 0.10 cu. m/d (3.53 cf/d) per rpm 

• Actual production rate = 25.6 cu. m/d / 340 rpm = 

0.075 cu. m/d (2.6 cf/d) per rpm

• Volumetric efficiency = 0.075 / .10 × 100 = 75%

These exceptional results using the PCP system were 

not isolated to just this one well. More than 25% of the 

units currently in use by YPF in the field have reached 

five or more years of continuous operation. Additionally, 

key performance indicator (KPI) records indicate the 

rig job rate in those wells equipped with the systems is 

just 0.22/year. By way of this KPI NOV estimated that 

YPF has saved at least two rig interventions on this par-

ticular well since 2009. This has resulted in substantially 

reduced downtime and increased production. Due 

to such consistently high performance, NOV’s PCPs 

became YPF’s preferred option for its artificial lift wells 

in the region.

There is still a great opportunity for future improve-

ments to PCP technologies and increased implementa-

tion of PCPs in general. NOV is developing a remote 

monitoring solution for PCPs that will allow operators to 

access information either onsite or remotely via satellite, 

cellular and radio with web-enabled communications. 

Notifications of issues in real time will enable proactive 

mitigation and resolution, while collection of operational 

data will bolster the creation of lessons learned for use in 

subsequent projects. 

COVER STORY:  

PRODUCTION

https://www.epmag.com/


November 2017   |   EPmag.com44

COVER STORY:  

PRODUCTION

Douglas Kinnaird, Zedi

F
or more than 100 years the horsehead-style pumpjack 

has dotted the oilpatch landscape, photographed 

repeatedly against the rising or setting sun. That image 

is a picturesque symbol of energy being extracted from 

the depths, ready to fuel progress in industry and trans-

portation around the world.

Now, with the combination of horizontal drilling, the 

injection of tons of sand for fracturing and the produc-

tion fluctuations inherent in freshly minted unconven-

tional wells, that very progress is causing major issues 

for those tried-and-true workhorses.

Although traditional pumpjacks have been spectac-

ularly reliable and efficient at producing vertical wells, 

they face big challenges with today’s horizontal holes. 

Pump placement in horizontal wells can increase the 

likelihood of gas locking. In a horizontal well, producers 

often land the pump at severe angles deep in the dogleg 

section above the perforations. Many times this leads to 

excessive gas locking or gas interference, depending on 

the distance of the pump intake from the perforations.

Additionally, fracture sand and debris from the for-

mation can clog the traveling and standing valves or 

accumulate in the pump. Gas locking or sand issues 

can contribute to loss of pump efficiency and decreased 

production. In a traditional pumpjack sand issues often 

require a workover, adding to costs and bringing pro-

duction to a complete halt.

If the stroke could be shortened for a few hours, 

debris and sand loading could potentially rectify itself. 

But adjusting stroke length on a pumpjack involves a 

mechanical change at the site, which would then have 

to be undone once the problem resolves.

Even with remote monitoring on pumpjacks, opera-

tors may detect problems such as gas locking or sand/

debris loading, but the only remedy is still an onsite 

visit to a location that may be very hard to reach. 

Remote control on a gas-driven pumpjack only turns 

Pump adjustments with just a click 
Remote monitoring, control and optimization capabilities are making hydraulic rod  

pumping units the wave of the future.

FIGURE 1. This graphic shows the warning and resolution of sand/debris collecting in the pump. The graph across the bottom tracks  

minimum rod loads before, during and after the issue. The pump card on the left was recorded during the time of the problem, and the 

pump card on the right came afterward. With remote monitoring and control of hydraulic pumping units, all of this was accomplished in a 

short time with no trip to the field. (Source: Zedi)
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the unit off or on, while an AC prime mover with 

a variable frequency drive can make some changes 

in stroke speed. With a hydraulic pumping unit, all 

changes can be made regardless of whether it is pow-

ered by gas or AC.

This situation is one in which a hydraulic pump-

ing unit with a full suite of remote monitoring and 

control software can save an operator thousands of 

dollars in lost production and avoid workover costs. 

Hydraulic pumpjacks use the prime mover to pressure 

up hydraulic oil, which is then manipulated as needed 

to control the movement of a hydraulic cylinder that 

moves the rodstring.

This gives much more 

precise control over the 

pumping action, allow-

ing adjustments in speed, 

stroke length, rodstring 

acceleration/deceleration 

and even dwell times at 

the top and bottom of the 

stroke to reduce stress on 

the rodstring.

Zedi entered the hydrau-

lic rod pumping business 

in 2011 when it connected 

with a company that made a 

basic version of these units 

for small- to medium-sized 

wells. Since then Zedi has 

expanded the product 

offering to accommodate 

a full range of wells from 

low to high producers. Zedi 

also integrated its remote 

monitoring, control and 

optimization technologies 

to create a complete hydrau-

lics-based rod pumping solu-

tion. Now with several years 

of well data across hundreds 

of wells it can identify and 

resolve (in many cases 

remotely) issues common to 

rod pumping.

In their elemental form, 

hydraulic rod pumping 

units have unique capabil-

ities for optimizing wells. 

However, coupled with the 

latest technology for data 

collection and analysis they create a powerful tool 

that is particularly useful for addressing the unique 

production challenges of hydraulically fractured hori-

zontal wells.

Accumulations of sand and debris
One example of the benefits of remote monitoring and 

control is in the case of sand/debris accumulations in 

the pump. When the pump is installed at an angle, sand 

may collect in the bottom of the pump in a way that 

interferes with the valves. If the accumulation continues, 

the pump can hit sand before reaching the bottom of 

the stroke. This can compress the rodstring. On the 
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FIGURE 2. The graph marked “1” at the left indicates a gas lock issue, and “2” shows the resolution. 

The bottom chart displays overlays strokes before and after. By remotely creating a faster  

downstroke, the gas lock was relieved within five to 10 minutes of making the change. Upon  

resolution, the stroke ratio was returned to normal by technicians in the office. (Source: Zedi)
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pump card this appears as a tap, but the problem is actually inside the pump 

instead of being located on top of the pump as in most cases.

To determine the presence of any problem, the well must be monitored long 

enough to establish baseline parameters such as peak and minimum polish 

rod loads. Once those are established, alarms can be set to alert operators of a 

potential issue.

In Figure 1 the normal minimum rod load was established at 2,500 lb, so 

the low alarm was set at 2,300 lb. The alarm is set to ignore an occasional 

trespass but to note when the alarm level is starting to trend, as evidenced in 

the circled area in the lower left corner of the left chart. This reveals bottom 

tapping due to debris at the bottom of the pump barrel. In this example, the 

minimum load dropped at the 10-in. mark.

The main thing to avoid is allowing the pump to compact the sand to the 

point where it can only be removed by a workover. With the remote control 

capabilities of a hydraulic pumping unit, operators can raise the bottom 

position—to 15 in. in this example—for a period of time. When the pump 

no longer pounds the sand/debris, that debris can become a slurry to the 

point of frothing, so it can be flushed out by the production fluid.

The operator can test to see if the debris has been removed by lowering the bot-

tom position in small increments while monitoring the updated well data. All of 

this happens without a trip to site in most cases. The chart on the right in Figure 1 

shows the well returning to normal after the sand and debris were cleared. Quick 

detection and response avoids equipment damage and a drop in production.

Gas locking
Figure 2’s top chart shows the minimum polish rod load spiking in the circle 

marked “1.” This minimum polish rod load spike indicates the pump is gas-locking.

The solution in this case is an increase in stroke ratio to create a faster down-

stroke. The goal is to have as much compression as possible in the main cham-

ber. Although this has been shown to work well in the field, the exact mecha-

nism is under debate as to whether it’s the higher compression or the vibration 

caused by the change in rodstring and plunger speed. 

The circle marked “2” on Figure 2 shows the resolution, which was slightly 

delayed due to technicians waiting for approval from the operator.

With the remote monitoring capabilities technicians were notified of the 

gas locking situation within 15 minutes of its initial occurrence and, even with 

a slight delay in approval, had the problem resolved 20 minutes later, without 

a site visit. This avoided production loss.

An increasing number of operators are using remote monitoring to elim-

inate unnecessary trips to well sites. With the addition of alarming by 

exception and remote control, the unique optimization capabilities of 

hydraulic pumping units can also help reduce operating costs by avoiding 

expensive workovers and minimizing downtime. 

An increasing number of operators are 

 using remote monitoring to eliminate 

 unnecessary trips to well sites.
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Brandon Buzarde, Cubility AS

W
hile the last year has seen a ramping up of 

onshore drilling in shale fields across North Amer-

ica, it’s clear that “caution” still remains the watchword 

when it comes to drilling and production budgets. 

Anadarko, ConocoPhillips and Hess already have 

announced reductions in 2017 E&P budgets, and in 

the words of Anadarko CEO R.A. Walker, “We sincerely 

believe the volatility of the current operating market 

requires financial discipline.”

Such volatility and the focus from shale operators and 

drilling contractors on financial discipline, reduced costs 

and increased efficiencies is shining the spotlight on a 

key sector of the drilling market—solids control.

Drilling fluids play a crucial role in drilling activity in 

shale fields, cooling and lubricating drillbits, carrying 

drill cuttings to the surface, controlling pressure at the 

bottom of the well and ensuring that the formation 

retains the properties defined for that well. 

The effectiveness of such fluids is highly dependent on 

solids control and the ability to separate the mud from 

rock particles and low-gravity solids so that clean mud is 

recycled and circulated back into the drilling system. If 

there are too many solids in the mud, ROP is reduced, 

and torque, drag and abrasion are increased as well as 

potential lost circulation and production.

The more capable the drilling rigs and the better the 

solids control technologies, the greater the drilling effi-

ciencies and levels of potential production. 

Current technology limitations
Shale shakers separate drill cuttings by passing the muds 

through a shale screen with separation achieved by 

vibrations and high G-forces. But there are limitations 

to these devices.

First, there is the capex and opex required for the 

shale shakers—not a one-off cost but a drag on finances 

throughout operations due to the need for the shale 

screens to be continually replaced. 

There also is more onsite equipment, personnel, and 

greater costs and HSE risk.

Also, there are the inefficiencies of the shale shaker-based 

process itself. 

The drilled solids are often broken down into fine par-

ticles that are difficult to remove, leading to an increase 

in solids in the drilling fluid, a decline in drilling fluid 

efficiency and a negative impact on penetration rates and 

equivalent circulating density.

Another downside of vibrating-type shale shakers is 

higher volumes of mud being lost and more drilling waste 

generated. One industry guru working for a major opera-

tor once said that 15% of all the mud used per well is lost 

in some form or another via the shakers.

Bringing solids control innovations to 
North American shale fields  
A vacuum-based system eliminates the traditional process of shaking fluid and solids.

Cubility partnered with EQT Corp., and the MudCubes were  

successfully deployed on a rig drilling wells in the Marcellus 

Shale. (Source: Cubility)
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Viable alternative
It’s with these issues in mind that Cubility’s fi lter belt-

based MudCube technology is proving an effective alter-

native to shale shakers in shale fi elds.

The MudCube is an enclosed vacuum-based system that 

eliminates the traditional process of shaking fl uid and 

solids. Instead, drilling fl uids are vacuumed through a 

rotating fi lter belt that uses high airfl ow to separate the 

cuttings from the fl uid. 

The cleaned drilling fl uids are then returned to the 

active mud system, and the drilled solids are carried for-

ward on the fi lter belt for disposal. As opposed to shakers, 

the MudCube processes 100% of the mud, immediately 

increasing performance.

The system also eliminates the need for multiple shaker 

panels, with the solids removal effi ciency also ensuring 

that as much as 80% more mud is recovered than com-

peting technologies, which is a huge benefi t when multi-

plied by several onshore rigs. 

The improved separation capabilities of the MudCube 

also lead to better quality drilling fl uid, more drilling 

fl uid recycled back to the mud tanks to be reused for 

drilling, less waste and improved drilling effi ciencies with 

stable drilling fl uid properties and a decrease in nonpro-

ductive time. 

There are also the fi nancial benefi ts of avoiding screen 

replacements on a regular basis—fi lter belts need replac-

ing but not at such fast rates. 

In addition, the MudCube is a much more compact alter-

native to shale shakers. A typical three-deck shaker weighs 

about 3 metric tons compared to 1 ton for the MudCube.  

Deployments across North America
The MudCube’s easy installation on drilling pads is ensuring 

that it can impact the bottom line almost immediately.

In 2016 Cubility partnered with EQT Corp., and the 

MudCubes were successfully deployed to an onshore fl uid 

rig that was drilling Marcellus wells in western Pennsylvania. 

Cuttings were easily lifted out of the wellbore, leading to 

immediately improved solids control and waste disposal.

The MudCube also has been successfully deployed for 

Murphy Oil in Canada, and the company is evaluating the 

service for possible use in the Eagle Ford Shale as well.

Mending the broken value chain
Cubility also is looking to contractor partnerships and 

offering the MudCube as a rentable system to enable 

contractors to embrace the latest solids control innova-

tions and address the broken value chain where opera-

tors drive down day rates, leaving contractors with little 

scope for new equipment. 

To this end Cubility is partnering with Houston-based 

Stage 3 Separation in providing a modular, easy and inex-

pensive installation and operation of MudCube, a system 

specifi cally designed for onshore shale operations and 

that can be up and running in a matter of days as an inte-

grated part of the rig design.

It’s through exclusive distribution partnerships such as 

this and also with Canadian-based New Tech Solids Inc. 

(a recent deployment is taking place with Shell via New 

Tech Solids) that the next few years is likely to see more 

and more MudCubes deployed across North American 

shale fi elds through these service providers.

In today’s tight but ultrafast land drilling market, any 

solids control solution must provide immediate “wins” in 

terms of reduced costs and increased effi ciencies. 

Vacuum and fi lter belt-based enclosed solid control sys-

tems are achieving this. 

New Tech Solids Inc. and the MudCube delivered dry cuttings 

with Murphy Oil in Canada. (Source: Cubility)

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.
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T
he increasing popularity of dual-fuel engines for 
powering drilling and completions operations in the 

U.S. has led to a reduction of diesel fuel by up to 70%, 
according to Navigant Research. Not only does the use of 
field gas make refueling simpler, but it also reduces the 
number of fuel delivery trucks on the road as well as the 
need for “hot” fueling and flaring off unwanted gas. How-
ever, the biggest benefit of the use of field gas is the cost 
savings delivered in the form of reduced diesel fuel bills. 

A traditional drilling rig, according to Navigant, can 
require upward of $2.5 million per year in diesel fuel 
costs. With potential savings like this, along with the 
other benefits created through its use, the adoption of 

dual-fuel systems as an alternative to diesel systems is 
increasing, especially in regard to their use in hydraulic 
fracturing spreads. Navigant reported that the annual 
dual-fuel engine revenue in the U.S. is expected to grow 
to more than $58.1 million by 2024. 

For all of the benefits provided by dual fuel, there are 
a few challenges. For example, availability of existing 
natural gas gathering lines as well as the compatibility 
of the field gas Btu and the moisture content with the 
engine are the primary challenges that have helped cre-
ate an environment for innovative solutions.  

Challenge remover
Nacelle Solutions, a West Virginia-based provider of 
fueling solutions, developed a flexible mobile technol-
ogy that is contained in a small footprint to condition 

Mobile field gas conditioning  
technology delivers results   
Self-contained technology conditions high-Btu gas for use in drilling and completions 

operations in the Utica Shale.

With its relatively small footprint, the mobile field gas conditioning unit can fuel completions operations from the well pad or from an 

adjacent well pad, as shown here. (Source: Nacelle Solutions)

https://www.epmag.com/


EPmag.com   |   November 2017 51

shale
SOLUTIONS

all forms of fi eld gas for use in engines during drilling 
and completions operations. This technology, known 
as Dwight, specifi cally addresses the issues of high Btu, 
high moisture content and more in an onsite trailer-
based fi eld gas conditioning system. 

“We saw operators moving toward wanting to utilize 
natural gas to displace diesel fuel,” said Gov Graney, 
co-founder of Nacelle Solutions. “Well economics was 
one of many reasons for this shift. On a completions 
site it is not unrealistic for operations to burn through 
15,000 gallons of diesel fuel in a day. So, at $2.50 per 
gallon, you’re looking at $37,500 per day spent on 
diesel fuel.”

Engine technology has developed to the point where 
dual-fuel engines are readily available and have been 
proven to work well with the proper gas specifi cations, 
including Btu content below 1,100, according to Graney. 

“The challenge for dual-fuel engines came from areas 
with high Btu and/or moisture content in the gas. To 
gain the benefi ts of utilizing fi eld gas, this challenge 
needed a solution,” he said.

Seeing this as an opportunity to provide a service to 
an opening market, Nacelle Solutions was founded, 
and the Dwight mobile fi eld gas conditioning system 
was developed. 

“The Dwight enables a high-Btu source gas to be used 
as fi eld gas by conditioning the gas stream to a speci-
fi cation that will maximize performance of the engine 
without damaging it,” he said. 

Preplanning ensures that the mobile system is con-
fi gured to work with the composition of the inlet gas 
source. The unit is connected to a single source of 
gas, typically tying directly into the customer’s gath-
ering system. The completely self-contained system is 
built on a 15-m (48-ft) drop-deck trailer and can be 
deployed either onsite or on an adjacent pad, accord-
ing to the company.

“After going through a series of regulators, knockout 
scrubbers, slug catchers and more, three streams of 
gas exit the system: one containing conditioned gas to 
power the equipment, an enriched stream that fl ows 
back into the customer’s pipeline and another con-
taining free-standing produced fl uids,” Graney said. 
“Everything stays in gaseous form with the system, [and] 
there are no natural gas liquids created, so therefore 
there is no need to store or handle natural gas liquids 
throughout the process. The system is typically brought 
in when the Btu content is over 1,100. We have a sepa-
rate system for handling gas with Btu under 1,100.”

With an estimated 40% reduction in diesel fuel costs, 
according to the company, the No. 1 benefi t is cost savings. 

“Another benefi t is the reduction in the carbon foot-
print on each location,” Graney added. “That is due to the 
reduction of fuel delivery trucks that are coming on the 
location burning diesel fuel as well as diesel being utilized 
in the engines there. From a safety standpoint it reduces 
the amount of hot fueling that is required on site.”

Case study
Pennsylvania-based Eclipse Resources worked with 
Nacelle early on in the development of the Dwight 
mobile fi eld gas conditioning system. The system was 
deployed for operations at its Purple Hayes #1 super-
lateral well drilled in Ohio’s Utica Shale in 2016. Accord-
ing to Oleg Tolmachev, executive vice president and 
COO of Eclipse, the mobile fi eld conditioning unit solved 
the challenge of using high-Btu gas and moisture-contain-
ing gas to where it becomes usable by dual-fuel engines. 

“Specifi cally, Nacelle’s mobile equipment was the fi rst 
of its kind at the time when we began utilizing it, and in 
fact we deployed the fi rst prototype unit,” he said. “Cost 
savings and fi nancial arrangements with Nacelle are 
proprietary information, but suffi ce it to say that these 
savings are signifi cant, and we have been utilizing this 
technology in all of our completions operations.” 

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.

The Dwight mobile fi eld gas conditioning system processes rich 

source gas to power high-horsepower completions operations. 

(Source: Nacelle Solutions)
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James Simpson and Eric Bucci, Trelleborg

T
he oil and gas industry is increasingly aware of the 

dangers presented by HP/HT environments. The 

result is a trend toward water-based hydraulic fluids, 

which are considerably more fire-resistant. However, 

there has been insufficient knowledge of the effects of 

high-temperature exposure of sealing materials within 

water-based hydraulic fluids. In fact, until Trelleborg 

Sealing Solutions and fluid producer MacDermid part-

nered to investigate the effect of water glycol fluids on 

common seal materials, there had never been compre-

hensive testing conducted at high temperatures.

Water-based hydraulic fluids
Increasingly, traditional oil-based hydraulic liquid 

(HLP) fluids are being replaced in numerous applica-

tions as a means of protecting people, the environment 

and resources. Low-viscosity versions also operate more 

effectively than oil-based HLP fluids, providing faster 

response times.

Water glycol fire-resistant hydraulic fluids (HFCs) 

are well-suited for offshore installations, both on 

surface equipment (e.g., motion compensation cyl-

inders) and subsea equipment as a control fluid for 

valves and BOPs. 

Because of their fire resistance and hydraulic prop-

erties, HFCs are the most commonly used hydrous 

hydraulic fluids. They are often used in situations 

where hydraulic fluid escaping under high pressure can 

ignite on contact with hot materials. At temperatures 

above 600 C (1,112 F), these fluids shouldn’t ignite or 

continue to burn. They are typically used at operating 

temperatures of -20 C to 65 C (-4 F to 149 F) and up to 

working pressures of 3,625 psi. 

HFC considerations
Composed mainly of water, HFCs have vastly different 

lubrication properties than oil-based fluids. The inter-

relation between viscosity and temperature in hydraulic 

fluids, described by the viscosity index, means HFCs 

offer better viscosity temperature behavior than HLP 

mineral oil. In high water-content fire-resistant hydrau-

lic fluid (HFA) environments, dependency of the viscos-

ity on temperature is negligible. 

Viscosity temperature behavior should always be 

considered when selecting a hydraulic fluid because 

evaporation may occur. Water loss can adversely affect 

lubrication quality, pH and viscosity. Any added water 

must be soft de-ionized or distilled as the magnesium 

and calcium in potable water will likely react with addi-

tives, causing them to precipitate out of the fluid and 

compromise fluid performance.

Ideal operating temperatures are below 65 C to min-

imize evaporation; in practice, they can be significantly 

higher. Reservoir temperatures above 50 C (122 F) 

must be prevented in open systems because they can 

lead to serious water loss and an accelerated aging pro-

cess in the hydraulic fluid. Importantly, in HFCs high 

amounts of water loss can lead to both an increase in 

viscosity and a reduction in fire-resistant properties. 

The minimum operating temperature for HFA is 

5 C (41 F). HFCs respond very well at low tempera-

tures and have a lower pour point compared to HLP 

mineral oils.

It’s critical that the hydraulic fluid does not negatively 

affect the materials used in the components within any 

system that uses HFCs. Compatibility with coatings, seals, 

hoses, metals and plastics should be observed to prolong 

the service life and integrity of equipment.

Seal compatibility with HFCs
Oil and gas hydraulic applications typically involve 

highly demanding dynamic movements. For example, 

the long strokes in offshore motion compensation cylin-

ders can lead to significant wear on sealing systems.

Because the water-based HFCs produce different 

reactions on traditional sealing materials than oil-based 

HLP media, shorter seal life is possible. At some tem-

peratures HFCs lower lubricity, corrode supporting 

metal hardware or react unfavorably with sealing poly-

mers. Trelleborg and MacDermid therefore decided to 

focus on this issue.

Testing HFCs
In 2016 Trelleborg Sealing Solutions and MacDermid 

developed a series of tests that took place over a 90-day 

Temperature-related issues exposed     
Comprehensive tests of fire-resistant water glycol fluids on common seal materials offer a 

guide to offshore operators.
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period on seven seal materials, six HFCs and three 

temperature ranges. These elastomeric and ther-

moplastic compounds were immersed in HFCs at 

a range of elevated temperatures up to 200 C (392 

F). Each seal and fluid formulation was tested for 

hardness, tensile strength, strain and volume. The 

seals were photographed before and after the test 

to document all physical changes.

As an example of the test results, the seal 

material property data for MacDermid Oceanic 

HW 740 R after a 90-day exposure at 70 C (158 

F) is shown in figures 1 and 2, and 90-day expo-

sure at 135 C (275 F) is shown in figures 3 and 

4. Oceanic HW 740 R is a hybrid HFC for use 

in subsea production control systems. It does 

not contain polyglycol as high viscosity adversely 

affects hydraulic response time.

Test results
Test results of advanced elastomer materials 

such as hydrogenated nitrile butadiene rubber 

(HNBR) compounds like XploR H9T20 and 

H9T21 exhibited slight changes in hardness, 

volume and strain. With Oceanic HW 740 R 

(and other HFCs) up to 70 C there is a more 

pronounced change in these properties when 

testing at temperatures of 135 C. The HNBR 

property change from 70 C to 135 C is typical 

because rubber materials generally lose prop-

erties as temperature rises. Results for HNBR 

are well within acceptable seal performance 

and operational limits. The best combination of 

compatibility and material property retention is 

at temperatures up to 135 C.

For temperatures above 135 C fluoropoly-

mer (FKM) materials can be a good solution. 

However, testing indicates that water-based HFCs 

create a substantial change to the properties of 

FKM at both 70 C and 135 C, suggesting that 

FKM would not be recommended for applica-

tions involving these fluids. 

By comparison, relatively small changes were 

found in the properties of perfluoroelastomer 

Isolast J9513 and Turcon polytetrafluouroethylene 

(PTFE) materials. At temperatures above 135 C 

these materials manage well with high-tempera-

ture applications involving HFCs. Today deepwa-

ter wells are reaching temperatures up to 200 C. 

Additional testing has shown that PTFE materials 

retain a significant portion of their material prop-

erties in high-temperature water glycol fluids. 

OCEANIC HW 740 R

OCEANIC HW 740 R

OCEANIC HW 740 R

90 days at 70 C

90 days at 70 C

90 days at 135 C

FIGURE 1. Oceanic HW 740 R is a hybrid HFC for use in subsea  

production control systems. (Source: Trelleborg)

FIGURE 2. Tensile strength and the elongation change of seal materials in 

Oceanic HW 740 R were measured in the study. (Source: Trelleborg)

FIGURE 3. The hardness and volume change of seal materials in Oceanic 

HW 740 R at +135 C are shown. (Source: Trelleborg)
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Testing indicates that fl uid type and seal material 

choice is crucial to ensure optimum seal performance 

and service life. Traditional sealing materials such as 

FKM, often inert in most fl uids, are exhibiting disad-

vantageous behavior in HFCs. 

The material compatibilities described do not 

automatically result in success but rather serve as a 

guide. Extra additives to suit particular applica-

tions are options for offshore operators, although 

they were not part of the Trelleborg tests. Extra 

additives could deliver material incompatibilities 

and adverse effects on sealing materials. Chemical 

incompatibility could lead to accelerated aging in 

the hydraulic fluid and increased degradation 

of sealing components. Individual applications 

should be reviewed to optimize the seal materials 

with the HFC. It is important that seals are proved 

in specific applications and fluids and under actual 

operating conditions to ensure seal performance 

and life. 

OCEANIC HW 740 R

90 days at 135 C

FIGURE 4. Testing has shown that PTFE materials retain a signifi cant 

portion of their material properties in high-temperature water glycol fl uids. 

(Source: Trelleborg)

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

W
ithout an effective and appropriate corrosion mon-
itoring system in place, upstream operations could 

be susceptible to significant asset damage and product loss, 
which could lead to declining profitability and potentially 
catastrophic environmental and reputational damage. 

However, new technologies and customized solutions 
exist to help these operations get ahead of corrosion issues 
and ensure the continued health of their field assets.

Growing threat of corrosion
Corrosion is a major threat to the integrity of upstream 
production assets, with flowlines, water injection systems, 
and import and export lines particularly vulnerable. 

Corrosion often is linked to the presence of water and 
the use of carbon steel. Changing process conditions such 
as lower flow rates increase the probability of water hold-
up, and as assets age there tends to be a rise in water cuts. 
Since water is heavier than oil and gas, corrosion also 
often is found at the bottom of pipes, where access is a 
particular challenge for most monitoring technologies. 

Fields where CO
2
 and H

2
S are common are also sus-

ceptible to corrosion. Sour production (high H
2
S) fields 

also provide challenges for corrosion monitoring with 
respect to the form of attacks, monitoring technologies 
and safety.

Corrosion can be devastating. It can lead to production 
losses, metal losses, and safety and environmental setbacks 
as well as having a highly negative impact on the econom-
ics of the field. The National Association of Corrosion 
Engineers, the professional body for the corrosion con-
trol industry, predicts the total annual cost of corrosion in 
the oil and gas production industry is $1.372 billion.

Importance of corrosion monitoring 
While corrosion can be controlled in several ways (e.g., 
through material selection of corrosion-resistant mate-
rials or process optimization and the use of corrosion 
inhibitors like chemicals), a systematic and effective cor-
rosion monitoring strategy is vital. 

Effective corrosion monitoring enables corrosion inhib-
itors to be verified and optimized, extends the service life 
of equipment and allows users to plan maintenance and 
avoid unscheduled production stops. Corrosion moni-
toring also improves the safety of personnel and the plat-
form and helps protects the environment.

Technologies available
Corrosion monitoring technologies can be separated 
into two categories: intrusive in-line corrosion monitor-
ing and nonintrusive corrosion monitoring. 

Intrusive (in-line) corrosion monitoring technologies 
include weight loss coupons that involve inserting pre-
weighed samples of steel in a pipe, retrieving them after 
a period of time (e.g., three to six months), cleaning 
them and weighing the difference.

Putting in place an effective corrosion 
monitoring strategy
The combination of corrosion technologies often provides the best and most  

reliable monitoring.

FIGURE 1. Corrosion monitoring of a pipeline using the nonintrusive 

FSM and powered by solar panels is shown. (Source: Emerson 

Automation Solutions)
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Electrical resistance probes are also an important 

in-line technology whereby corrosion is measured by 

the amount of resistance experienced by the probe 

and, based upon recorded changes, metal loss over 

time is calculated.

Finally, there are linear polarizaton-resistance probes 

that are based on electrochemistry and where the ratio 

between the applied voltage and current response gives 

the polarization resistance, which is inversely propor-

tional to the corrosion rate.

Nonintrusive corrosion monitoring technologies are 

led by the electric field signature method (FSM), which 

is based on distributing an electric current through a 

monitored object (most commonly pipes or pipelines) 

and measuring the voltage drop between an array of 

sensing pins installed outside the object. 

The first measurement is called the field signature, and 

later measurements are compared to the initial signature. 

Through changes in voltage drop due to changes in wall 

thickness, corrosion can be identified and quantified. 

Figure 1 shows field signature monitoring of a pipeline 

powered by solar panels.

Finally, there are nonintrusive ultrasonic measure-

ments. Installing ultrasonic sensors permanently on 

the pipe for regular measurements at the spot pro-

vides increased stability and sensitivity. Sensitivity for 

ultrasonic measurements in field is typically 10 to 20 

micrometers for changes in wall thickness. It is also 

possible to determine surface conditions inside the 

pipe from the form of the wave signal. 

Selecting the right applications
What technologies are most suitable 

for each application? In such cases, it is 

important to: 

1) Establish the purpose and objec-

tives of the monitoring strategy; 

2) Determine the information  

needed; and 

3) Review the upstream applications 

and identify the best mix of mon-

itoring technologies to generate 

the required information.

Proactive process control (e.g., 

chemical inhibitor tuning) would 

point to high-sensitivity and fast-re-

sponse technologies. In-line probes 

provide the highest sensitivity and 

fastest information on changes in cor-

rosion rates so immediate action can 

be taken.

Integrity management/permanent inspection would 

point to wall thickness sensors that can be widely dis-

tributed on a platform. 

For localized corrosion where there is an intense 

attack at localized sites on the surface of a component 

while the rest of the surface is corroding at a much 

lower rate, the FSM and its ability to detect such corro-

sion would be most suitable. 

Similarly, in areas where there is difficult access for 

monitoring locations, such as the bottom of under-

ground pipelines, nonintrusive methods that allow 

installation on the pipeline would be most suitable. 

Finally, in sour conditions where conductive iron sul-

fide (FeS) deposits reduce the value of probe measure-

ments and where safety issues related to probe retrieval 

and installation are paramount, nonintrusive monitor-

ing such as FSM or ultrasonic measurements provide an 

affordable and safer alternative to corrosion probes.

Benefits of combining technologies
The combination of corrosion technologies often pro-

vides the best and most reliable monitoring.

Benefits include the increased reliability of corrosion 

data via independent technologies, the combination of 

high-sensitivity/fast-response technologies for the imme-

diate tracking of corrosion rate changes and direct wall 

thickness change monitoring for the confirmation and 

verification of asset conditions. Finally, there is the combi-

nation of total area coverage for localized corrosion along-

side the direct assessment of pipe/vessel wall thickness.

FIGURE 2. A data management system from Emerson has a status window on the left for 

each sensor and color codes that state the condition at each location. (Source: Emerson 

Automation Solutions)

https://www.epmag.com/


EPmag.com   |   November 2017 59

operator
SOLUTIONS

In the case of sour production where conductive 

deposits of FeS may cause measurement problems, 

monitoring strategies can be adapted from using in-line 

probes and ultrasonic wall thickness sensors in com-

bination, where H
2
S concentrations are moderate, to 

replacing probes with ultrasonic sensors where H
2
S con-

centrations are high. Weight loss coupons can also be 

used in parallel. 

Communications advances 
The acceptance of WirelessHART as an industry stan-

dard also has increased the availability and affordability 

of online communications, bringing with it proven reli-

ability and the elimination of cabling costs.

WirelessHART is a wireless sensor networking technology 

that combines a range of applications through the same 

gateway and provides online communications to a variety 

of data management solutions and/or control systems. 

Both Emerson’s in-line corrosion monitoring and 

nonintrusive ultrasonic measurement systems are avail-

able with WirelessHART communications and can be 

combined into a single wireless-based corrosion moni-

toring solution. 

Specialized software tools also are available for collect-

ing data from sensors and installed monitoring tools. 

Figure 2 provides details of such a data management sys-

tem with a status window on the left for each sensor and 

color codes that state the condition at each location.

Ongoing fi ght
Corrosion monitoring today should be based on each 

individual case, with the technology choice based on the 

information needed, how the information will be used 

and how the wide array of technologies available on the 

market can be adopted. The result will be qualifi ed, 

accurate and relevant information in the ongoing fi ght 

against corrosion. 

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

T
he trend in the oil and gas industry is to drill wells 

at greater water depths even though operational 

difficulties can increase and rigs capable of drilling 

such wells have a high day rate. During the exploration 

campaign in the Santos Basin (Figure 1), the operator 

drilled about 20 wells in ultradeep water. The reservoir 

included multiple zones of interest and hydraulic isola-

tion that allowed selectivity between the zones. Addition-

ally, the presalt environment demanded cementing of 

the production casing to help prevent casing deforma-

tion/collapse. Therefore, cement integrity was import-

ant to the success of the proposed plan. 

In the Brazilian presalt environment (Figure 2), the 

reservoir consists of a series of heterogeneous hard 

microbialite carbonate layers up to 900 m (2,953 ft) thick 

located below a salt layer 2,000 m (6,512 ft) thick that 

serves as a reservoir seal. The narrow margin between 

fracture gradient and pore pressure inherent of deep 

water, presalt and the depleted zones in mature assets 

generates low equivalent circulating density (ECD) 

requirements. Uncontrolled ECDs can increase the 

potential risks of fracturing pressure-sensitive forma-

tions and induce lost circulation that can increase the 

potential risks of wellbore instability, packoffs, stuck 

pipe, well-control issues, formation damage and even the 

inability to complete the well. The problems are particu-

larly magnified when circulating mud, running casing or 

liners, and cementing in high-angle extended-reach and 

horizontal well geometries. 

 The loss of fluid into formation can be a significant 

complication while drilling and cementing wells, result-

ing in considerable nonproductive time on the rig and 

additional costs. Managing severe lost circulation while 

cementing can be challenging in highly permeable 

zones and naturally fractured formations. A novel solu-

tion consists of an engineered composite lost-circulation 

material (LCM) solution with particle-size distribution 

to potentially manage severe loss-circulation situations 

in naturally fractured reservoir formations. 

LCMs
The lost circulation issue should be 

addressed before cementing operations 

begin since there are several conven-

tional methods or strategies available to 

help prevent or mitigate losses before 

cementing such as lowering the weight 

of the fluid, incorporating LCM into the 

drilling fluid and pumping gelling agents 

that can bridge off loss zones. However, 

conventional methods are not always 

effective, and the available solutions to 

minimize lost circulation during cement-

ing are limited (granular or fibrous 

materials incorporated in the spacer and 

cement slurry, reactive spacer, increasing 

hole excess, thixotropic slurries, foamed 

cements, etc.).

Various types of LCMs have been applied 

throughout the years using a variety of 

particle sizes and shapes. Many competent 

Overcoming lost circulation  
while cementing presalt wells       

A presalt environment requires a new LCM solution.

FIGURE 1. An operator in the Santos Basin drilled about 20 wells in ultradeep water.  

(Source: Halliburton)
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materials are not allowed during deepwater operations, so 

it was necessary to develop a material that qualified for use 

in this area. At relatively low concentrations, round and 

heavy lost-circulation particulate material is difficult to sus-

pend in a spacer pit. Additionally, heavy materials such as 

calcium carbonate tend to increase the density of otherwise 

light spacer fluid.

Particle shapes that deviate significantly from the 

spheres are easier to suspend in fluid, and they also 

bridge off better across fracture openings. Fibers are 

known to bridge off effectively but hold little differen-

tial pressure at large fracture widths. Resilient materials 

are known to produce a long-lasting seal in fractures 

when the pressure varies, but in large fracture widths 

their bridging capability is limited. Flaky materials 

bridge well if they do not orient sideways in the frac-

ture, but many of these materials only hold a low differ-

ential pressure.

The combination of high-performance components 

with different characteristics in the LCM spacer fluid 

material generates a versatile high-pressure rated effec-

tive LCM with minimal leak-through potential. These 

components act synergistically to mitigate lost circu-

lation by bridging tight slots effectively at moderate 

concentrations. Once formed, the bridge can easily 

withstand a 1,000-psi differential pressure.

Spacer fluid enhanced with the addition of the LCM 

is designed to overcome lost circulation while preparing 

the wellbore to receive cement. It is an environmentally 

acceptable blend of carefully selected materials, includ-

ing coarse and tough LCM, fibers and medium-sized 

resilient angular material. This fluid system helps 

mitigate losses when cementing across weak, unconsol-

idated or fractured formations. The LCM spacer fluid 

allows customized viscosity, and the particles remain in 

suspension with minimal potential risk of sedimenta-

tion. Additionally, it can accommodate weighting addi-

tives to optimize the fluid density.

Case study
A well was drilled with a 12¼ in. bit and a 9.8-ppg to 

10.2-ppg synthetic-based mud across the reservoir for-

mation to produce oil from the carbonate reservoirs. 

The open hole was logged, exhibiting an average caliper 

measurement of 12.45 in. With the production casing/

liner at the bottom, the fluid was conditioned for 3 to 4 

hours, and a lost circulation of 300 bbl/hr to 500 bbl/hr 

at 10 bbl/min was observed.

An LCM spacer fluid was proposed by the subject 

operating company, a solution that was proved to miti-

gate loss of circulation across the carbonate section. To 

apply this advanced loss-circulation solution to presalt 

fields, the operator and the subject operating company 

worked together, evaluating previous field applications 

of the LCM spacer fluid package and conducting rigor-

ous laboratory tests of the LCM spacer fluid in spacers. 

To assess the potential risk of bridging across the 

narrow annulus, this spacer was tested, simulating a 

size of 5/32 in. (4 mm) as a worst case and the smallest 

the operating company could recommend at different 

concentrations (10 parts per billion to 25 parts per bil-

lion). According to the test results, the formulation was 

better suited to the necessary conditions. Single slurry 

was designed to cover the entire annular span of the 

intermediate casing. The cementing operation involved 

adding 15 ppg of the LCM spacer fluid package in the 

spacer on the fly.

Cement was successfully placed across the reservoir 

zone in a single cementing stage, and circulation with 

losses between 300 bbl/hr and 500 bbl/hr were report-

ed during the cement operation. When spacer contain-

ing the LCM spacer fluid reached the annulus, the 

return was regained and maintained until the cement-

ing operation was complete. Cement-bond log evalua-

tions showed good bonding to pipe and formation, 

indicating good zonal isolation that met regulatory 

requirements throughout the entire pay zone. Using 

the LCM spacer fluid package helped the operator 

avoid costs previously experienced because of lost circu-

lation events across the carbonate. 

PRESALT/SUBSALT

FIGURE 2. The Brazilian presalt environment presents cementing 

challenges. (Source: Halliburton)
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PRESALT/SUBSALT

Rhonda Duey, Executive Editor

P
resalt took all of the headlines once Petrobras and 

others figured out its secrets, although it’s still a very 

challenging environment in which to explore, drill for 

and produce oil and gas resources. But subsalt has been 

the bane of the exploration industry’s existence for 

many decades now.

Why? Three words: Gulf of Mexico (GoM). The GoM 

is arguably one of the world’s richest hydrocarbon prov-

inces, but it’s darned hard to image. And one of the 

main problems is something that many people have in 

shakers on their tables—salt.

Salt is not like sediment. Tectonic forces can squeeze 

it like toothpaste and form strange subsurface forma-

tions that look like mushrooms sprouting thousands 

of feet below the seafloor. These formations can be 

imaged by seismic. The problem is the sediments below 

them often cannot. 

Geophysicists have not been unaware of this problem, 

and they’ve thrown a host of technologies at these salt 

formations. Recently BP made an important announce-

ment indicating that a relatively new algorithm, 

full-waveform inversion (FWI), might finally be able 

to help with the subsalt problem. E&P talked to John 

Etgen, distinguished adviser for seismic imaging at BP, 

about the evolution of subsalt imaging that ultimately 

led to the company discovering 200 MMbbl of addition-

al reserves in its Atlantis Field in the GoM.

E&P: Back in the 1990s prestack depth migration was 

being touted as the solution to subsalt issues. Can you 

walk us through the evolution since then?

Etgen: In the early 1990s geophysicists realized they 

were using processing methods that were just not very 

accurate for imaging below complex geological over-

burdens like salt bodies. We generally applied normal 

moveout correction to the data early in the processing 

sequence and then summed all the offsets together, 

and we then treated the data as if they were recorded at 

zero source-receiver offset. But by 1990 computers were 

getting fast enough that we did not have to sum the data 

together before running the imaging step. We could 

image each offset volume of a 3-D survey separately and 

then combine and optimize the image. This is a more 

accurate way of creating images. 

For the kinds of salt structures found on the GoM 

shelf/slope, this worked pretty well. There were a few 

genuine subsalt discoveries like the Mahogany Field 

discovered by Amoco, Anadarko and Phillips Petroleum 

What’s next for subsalt?       

Phenomenal success at the Atlantis Field shows that FWI can  

truly unlock some remarkable reserves.

The 2004 isotropic velocity model (top) did not contain enough 

information for the additional resources at Atlantis to be imaged. 

In the bottom image, the salt dome is more accurately imaged. 

(Source: BP)
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in 1993. But as the ’90s wore on we realized that the 

‘model’ of wave propagation being used was not accu-

rate enough for imaging below anything but simple salt 

bodies, and we began to explore wavefield extrapola-

tion migration methods. 

As the 2000s arrived, techniques like reflection 

tomography and shot record migration were improving 

images quite a bit. As we got better, though, we began 

to realize there were several issues still holding us back. 

Since salt refracts acoustic waves, sometimes severely, 

there were often substantial differences in what one 

could image from different datasets that seemed to 

be connected to the sailing direction of the survey. So 

we experimented with imaging multiple datasets, each 

acquired at a different azimuth, to get images. 

In addition, it was becoming clear that multiple 

reflections were causing confusion in these images. 

There were some processing methods like surface-re-

lated multiple elimination that were helping to remove 

multiple reflections from the data before imaging, and 

they were a significant advancement. 

But as we pressed into more complex areas with even 

more complex salt bodies, there were still areas that we 

could not image. We needed advanced modeling/simu-

lation efforts to create and test alternative seismic acquisi-

tion designs to see if we were collecting enough data with 

the existing datasets and, if not, what we might do to col-

lect better datasets; that led to the next big advance. 

In 2003 BP modeled its recently discovered Mad 

Dog Field and came to the conclusion that there was 

no way to image the core of the field with any existing 

dataset, no matter how much we assumed about the 

salt, both because of illumination gaps and because of 

a very difficult issue with removing multiple reflections. 

BP designed the industry’s first streamer-based WAZ 

[wide-azimuth] survey, first in the computer and then 

by executing it in the field. Initial images from that sur-

vey showed the effort to be paying off. 

That success led to BP acquiring several more propri-

etary WAZ towed-streamer datasets at other GoM discov-

eries. Soon there were other operators using these same 

techniques and, in fact, the service industry further inno-

vated on WAZ streamer methods to make them economi-

cally tenable for speculative surveys over open acreage.

BP also tried another new technology for wide-/

full-azimuth data at its Atlantis Field about a year later 

where we used the first industrial-grade deepwater 

autonomous nodes. BP had actually tested an academ-

ic nodal system at Thunder Horse in 2001 to create a 

proof of concept. In many ways the technical results 

from the Atlantis survey were quite similar to the results 

at Mad Dog: largely successful and ultimately paving 

the way for 4-D surveys of these complex fields in 

deep water. However, the economic case for shooting 

ocean-bottom node (OBN) data over exploration acre-

age was not good. Node surveys were cost-effective over 

a mid-sized field, but the time and complexity of node 

deployment and retrieval restricted them to existing dis-

coveries and 4-D surveys.

The Atlantis experience showed us that with all of 

those variables, one can pretty much nail the velocity 

model, especially with low frequencies. It gets cumber-

some to get those offsets and the azimuthal coverage 

with streamer vessels. With all of those ingredients: high 

data density, long offsets, ultralow frequencies, large 

surveys and full-azimuth coverage, we might be able to 

solve the subsalt imaging problem. I think we are only 

a few engineering advances away in terms of getting 

a robust low-frequency source and an efficient OBN 

deployment and retrieval system.

E&P: Why is FWI so important to subsalt imaging?

Etgen: There are three closely coupled facets. First, you 

need a good model of the salt body. But second, to get 

that you need an accurate model of the surrounding 

sediments. Third, that accurate sediment model brings 

interesting and valuable uplift in image quality on its own 

independent of the improvement in the salt body descrip-

tion. We saw this at Thunder Horse. You really want all 

these effects. When FWI works well, it does them all.

E&P: Regarding subsalt plays in general, where do you 

think the industry is headed next?

Etgen: Building an accurate velocity model for imaging 

is the most important aspect of creating good images. 

Yes, you need high-density long-offset WAZ (or OBN) 

data to create good images and see into the illumination 

gaps and suppress multiple reflections. But without that 

velocity model, you are sunk. So I think we’ll continue 

to see efforts aimed at making that velocity model con-

struction exercise faster, better and cheaper. I also think 

one of the surprises at Atlantis was the fact that the ini-

tial huge uplift in image quality was made with a model 

that did not have distinct salt boundaries in it. That flew 

in the face of conventional wisdom about salt models. 

We all thought that they had to be ‘crisp’ to make good 

images. What seems to be true is that it’s better to be 

slightly smooth and close than very ‘sharp’ and even a 

little bit wrong. That opens all sorts of possible ways of 

making further improvements. 

PRESALT/SUBSALT
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DRILLING DATA  

ADVANCES

Jennifer Presley, Senior Editor, Drilling Technologies  

W
hen one hears of the term “factory drilling,” it is 

difficult to not immediately think of the modern 

day assembly lines of the automotive industry. As raw 

materials move from station to station, where aluminum 

is fabricated into roofs and floorboards while rubber hits 

the road as tires to the final assembly of all the individual 

components into a single vehicle, most of that assembly 

is made possible by automation, robotics and sensors. 

The impact of these advanced technologies is visible 

across a wide variety of industries. But for the oil and 

gas industry, the transition to automation, robotics and 

sensors has been a gradual one. It is a transition that is 

speeding up as demands for more and better data along 

with improved efficiencies and cost savings increase. 

In addition to minimizing risk and increasing operator 

safety, intelligent machines can handle repetitive man-

ual jobs, like those found on the drilling rig floor, with 

precise and consistent effort.

There are few visible signs of automation and robot-

ics on the “floor” of an unconventional well factory. 

However, closer inspection reveals that the drilling rig 

standing tall over one wellhead is simply waiting to go 

for a walk via remote control to the next well or that 

the drillpipe being rotated by another rig’s top drive 

was lifted and loaded into place by automation. 

Automation transition

According to a market research report by Technavio, 

the global robots market in onshore and offshore oil 

and gas drilling operations will grow at a compound 

annual growth rate of close to 5% between 2017 and 

2021. A key factor that will help stimulate this growth 

is the integration of data analytics to optimize drilling 

operations and reduce operational risk and downtime, 

the research firm stated. In addition, the speed, reliabil-

ity and precision in operations and lower operational 

costs may influence the demand for robots in oil and gas 

drilling operations in the coming years. 

Automation, digital systems and the importance 

of data to operations were key discussion points in 

the opening plenary session of the 2017 Society of 

Petroleum Engineering Annual Technology Conference 

and Exhibition held in October in San Antonio, Texas.

“It is clear that the oil and gas industry has 

evolved, and digital is part of that evolution as well. 

We have a need within the energy ecosystem to drive 

the productivity and to be able to be competitive 

at whatever costs,” said plenary panelist Lorenzo 

Simonelli, chairman, CEO and president of Baker 

Hughes, a GE company.  

“Digital will enable us to be more productive and 

enable us to optimize. It is not just about collecting 

data; now it is doing something meaningful with those 

data. Historically, only 1% to 2% of the data were actu-

ally utilized. Now it’s actually taking those data and 

making predictions, being able to make analysis, to 

reduce nonproductive time [NPT], be able to increase 

actual production and optimization. 

“And as you go through the value chain, one of the 

things that we know within this industry is that histor-

ically the oil and gas industry continues to be two to 

three times more uncompetitive than other industries 

such as automotive-like industrial. Our opportunity is 

to take away those inefficiencies by utilizing data, and 

that’s what we aim to do with the drive toward Big Data: 

make it huge with our key customers and partner with 

them to make use of these data.”

For Devon Energy, the use of data in its day-to-day 

operations has generated significant returns and sav-

ings. “There is this whole area of machine learning, 

artificial intelligence [and] Big Data that appears to 

be the next revolution, but it is one we started with at 

Devon about five years ago with the very boring—but 

most important—job of cleaning up the data,” said 

plenary panelist David Hager, president and CEO of 

Devon Energy.

“We all have a lot of historical data, and sometimes 

it’s not in a very usable format. By putting a conscious 

effort as a company to first get the data and then man-

age it to ensure consistency and then get it into the 

hands of the people who might want to use the data, we 

were able to use it in three areas: the reservoir, drilling 

and completions, and production monitoring.” 

Meeting the drilling  
factory’s data demands        

Automation advances continue shaping a new world for onshore drillers. 
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To help better understand the reservoir, the compa-
ny is using data to build 3-D models of the areas it is 
currently working in, Hager added. When it comes to 
production monitoring, the company is able to “manage 
by exception,” wherein set parameters are monitored so 
that when one of the key parameters is out of range, an 
alert to the operator is sent. 

“On the drilling and completions side we have a 
drilling operations control room that is operational 
24/7/365, where we get all the data from the rig floor. 
It has greatly improved the efficiency of the opera-
tions,” he said. “We’re actually using predictive analytics 
to predict things that are going to happen during the 
drilling and the completion phase before they know 
they’re going to happen in the field. 

“Bottom line, we are very confident that we have low-
ered the base decline of our production by 2%. Two 
percent may not sound like a lot, but for us it’s at least a 
$100 million per year in benefit we’ve gotten just from 
SCADA on the wells.”

Automation, data transactions
There have been several recent transactions where drilling 
rig contractors have purchased specialized directional 
drilling technology companies. For example, Helmerich 
& Payne Inc. (H&P) announced in May its purchase of 
MOTIVE Drilling Technologies. The proprietary bit guid-
ance system developed by MOTIVE uses cognitive com-
puting to guide the directional drilling process, according 
to an H&P-issued press release. The algorithm-driven sys-
tem considers the total economic consequences of direc-
tional drilling decisions and has proven to consistently 
lower drilling costs through more efficient drilling and 
increase hydrocarbon production through smoother well-
bores and more accurate well placement, the release said. 

In September Nabors Industries announced it 
had purchased Robotic Drilling Systems (RDS). The 
Stavanger-based company is a provider of automated 
tubular and tool handling equipment for onshore and 
offshore drilling markets. RDS also is known for its 
development of drill floor solutions that use robotic 
technology for fully unmanned drill floor operations 
performed on land or offshore platforms. 

“We are excited about the experienced and highly skilled 
employees of RDS joining Nabors and helping to deliver 
the benefits of next-generation automated drilling solu-
tions to our customers and shareholders,” said Anthony 
G. Petrello, chairman, president and CEO of Nabors, in 
a press release. “The inclusion of RDS’s advanced robotic 
systems and the expertise resident in its highly capable staff 
accelerates our automation initiatives. We expect the intro-

duction of robotic technology will unlock performance 
achievements witnessed in other industries.”

Data advance in pipe makeup
In much the same way that monitoring systems automati-
cally alert operators when there are issues with producing 
wells, new drilling technologies are helping to monitor for 
and alert the driller to operational issues on the rig floor. 
Take, for example, the makeup of casing connections. 

As longer laterals push the limits of casing connec-
tions, so too does the application of too much or too 
little torque. To help ensure accurate connections 
during the pipe makeup process, Weatherford recent-
ly released its AutoTong system, which features the 
AutoEvaluate connection-makeup software. 

The system automates pipe makeup with computer- 
controlled precision using a speed-control algorithm 
that continuously monitors torque measurements. 
Using original equipment manufacturer (OEM) pipe 
and thread criteria, the AutoTong system initiates the 
final pipe-makeup process with the push of a button. 
The system autonomously determines the appropriate 
connection parameters based on the OEM thread cri-
teria. Providing complete control throughout the final 
makeup sequence, the system continuously monitors the 
torque and adjusts the rotational speed as it approaches 
the optimal torque value, according to the company. 

The integrated AutoEvaluate software automatically 
evaluates the connection quality based on high-resolu-
tion data and does not require a separate joint makeup 
analysis unit or related personnel to interpret the data. 

DRILLING DATA  

ADVANCES

The AutoTong system enhances the quality, consistency and efficiency 

of tubular connections by automatically making up pipe to the  

appropriate parameters. (Source: Weatherford International) 
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“By eliminating the element of human error from the 

physical makeup and connection validation processes, the 

AutoTong system sharply increases the safety and effi ciency 

of well construction operations,” the company said.

According to the company, when the AutoEvaluate 

software detects a nonconforming connection, it dis-

plays through the system’s Joint Issue Advisor a window 

that shows the problem and explains the issue and 

potential root causes. It also displays recommended 

corrective actions to resolve the issue. The JAMCloud 

data storage system houses data from the pipe mill, 

offl ine makeup facilities and the wellsite. It provides 

remote and secure access to historical and real-time 

data for use in reporting. 

The AutoTong system is available for conventional 

operations using a manual tong with computer-con-

trolled fi nal makeup and graph acceptance. The system 

will also be available for use with mechanized tongs with 

remote control capabilities and will automate the entire 

connection-makeup cycle and graph acceptance. The 

system is currently in fi eld trials in six locations operat-

ing around the world, according to the company. 

Automated stick/slip prevention
Irregular downhole rotation caused by torsional vibra-

tion can be detrimental to drilling operations. Stick/

slip oscillations are severe self-sustained periodic fl uctu-

ations of drillstring torque and rotational speed driven 

by nonlinear downhole friction and characterized by 

large bit/bottomhole assembly speed variations, accord-

ing to NOV.  

Data play a role in preventing this challenge with the 

use of the company’s SoftSpeed II platform that pro-

vides the analytics and capabilities required to automat-

ically detect and mitigate these stick/slip oscillations. 

The platform uses automated vibration dampening to 

mitigate torsional vibration and reduce stick/slip oscil-

lations during drilling operations. Equipment wear and 

tear is reduced while also maintaining drilling effi cien-

cies, according to the company.

Activated by the driller when needed, the system 

continuously analyzes drilling operations, alerting the 

driller when torsional vibrations are present. According 

to the company, the system is designed to be passive 

and can be auto-tuned by the driller to provide optimal 

dampening to mitigate stick/slip occurrences.

According to a NOV-issued case study, the company 

had a client operating in the Eagle Ford Shale experi-

encing downhole vibration so severe that its MWD tools 

were reporting the highest possible level of stick/slip on 

index, resulting in poor decoding quality and reduced 

tool reliability. Using the SoftSpeed II service, the client 

mitigated the torsional vibration, increased the data 

quality and signifi cantly reduced NPT. After observing a 

reduction in NPT of about 45 minutes per 27 m (90 ft) 

drilled, the client was able to signifi cantly improve the 

cost-effectiveness of its operation, according to NOV. 

As technologies advance and become more sophisti-

cated, so too will the providers of automation, data, sen-

sors and more to fi nd ways to innovate to keep the fl oor 

of the drilling factory humming with activity for decades 

to come. 

DRILLING DATA 

ADVANCES

The SoftSpeed II service uses automated 

vibration dampening to mitigate torsional 

vibration and reduce stick/slip oscillations 

during drilling operations. (Source: NOV)
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FLOW ASSURANCE

Graham Smith, Baker Hughes, a GE company

T
o keep their oil fields producing at optimal rates, 

oil and gas operators recognize the need to quickly 

identify and manage operational risks. In production 

systems, some of these risks come from the produced 

fluid itself, which can create well-known flow assurance 

challenges that restrict or fully stop production. 

Buildup and blockage from a variety of common 

sources—scale, paraffin, asphaltenes and hydrates—

often lead to expensive problems that go beyond the 

cost of lost production. Additional costs related to down-

time and repairing or replacing damaged tubing and 

equipment can quickly diminish a system’s profitability. 

Comprehensive chemical treatment
Baker Hughes, a GE company (BHGE), offers its FORSA 

flow assurance chemical solutions to mitigate these 

production risks before they escalate to become more 

complicated and costly operational problems. The solu-

tions address the full range of flow assurance challenges 

throughout the production life cycle, from greenfield 

development to mature field operations, to avoid startup 

delays, well shut-ins and workovers and to ensure that 

safety-critical equipment remains unblocked to ulti-

mately boost the profitability of producing assets. 

The solution strategy involves more than simply pick-

ing a chemical off the shelf. The first step to staying 

ahead of any flow assurance problem is to properly 

identify potential threats in the production stream. 

Because no two systems exhibit the exact same pro-

duction characteristics, BHGE uses its total systems 

approach (TSA) process to analyze field conditions and 

review the entire system from the reservoir to the well-

head to the storage tanks at the surface. This thorough 

analysis clearly identifies potential risks and flow assur-

ance problems and guides the decision process to the 

optimal mitigation option. 

Getting to the root
With the risks properly identified, the FORSA solution 

shifts from analyzing to designing a flow assurance 

program that treats the root cause—scale, asphaltenes, 

paraffin, hydrates or any combination of these. Product 

experts use data acquired during the TSA process to 

conduct laboratory screening tests to replicate system 

conditions. Products from the FORSA portfolio are 

evaluated in a series of both proprietary and industry- 

standard tests to pinpoint the optimal chemistry  

for production. 

The portfolio includes the full range of flow assur-

ance solutions: 

• Scale mitigation treatments, including inhibi-

tors that disrupt scale crystal 

growth, scale removers that  

solubilize scale and remove 

deposits, and customized reser-

voir squeezes and monitoring 

programs that deliver long-

term cost-effective control;

• Paraffin control options such 

as inhibitors, pour point depres-

sants, and dispersants and sol-

vents, all designed to increase 

Staying ahead of flow  
assurance challenges       

Chemical solution helps mitigate buildup and blockage issues.

Untreated crude (left) is compared 

to crude successfully treated with 

BHGE’s FORSA paraffin inhibitor 

(right). (Source: BHGE)
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production rates and lower pumping costs by prevent-
ing paraffin buildup and deposition; 

• Asphaltene treatments, including inhibitors that 
prevent growth, dispersants that keep particles sus-
pended and solvents that dissolve existing deposits. 
These treatments improve oil stability and water 
quality while reducing downtime, minimizing solids 
buildup in treater vessels, lowering fouling in heat 
exchangers and extending the time between pig-
ging runs; and 

• Hydrate inhibition solutions such as low-dose 
hydrate inhibitors designed to lower chemical 
usage, including kinetic hydrate inhibitors to slow 
hydrate nucleation and crystal growth as well as 
anti-agglomerants to prevent accumulation and 
growth of large hydrate particles.

This portfolio of solutions has mitigated flow assur-
ance problems under a wide range of field conditions 
to increase production while reducing downtime.    

Controlling scale deposition
A producing field was highly susceptible to carbonate 
scale deposition. The operator was challenged with 
developing an effective chemical treatment program that 
was soluble in the field’s high-iron, high-calcium brine.

BHGE worked with the operator to fully understand 
the brine composition and production characteristics of 
the mature wells, which were using both sucker rod and 
electric submersible pumping (ESP) systems for artifi-
cial lift. BHGE developed an optimized FORSA scale 
inhibition solution for the field, which included a batch 
treatment program to treat more than 360 sucker rod 
lift wells, and a continuous treatment program for the 
ESP systems. 

The operator experienced no scale-related failures on 
the sucker rod lift wells or downhole ESP equipment 
during the more than four years of treatment with the 
scale inhibitor. The operator estimated that, without 
treatment, the 360 rod lift wells would have experi-
enced more than 144 pump failures at a combined 
repair cost of more than $7.2 million. 

Mitigating paraffin problems
Another operator implemented a FORSA flow assur-
ance treatment program to mitigate paraffin problems 
in wells that had recently undergone CO2 flooding to 
boost production. The wells, which were producing 
40°API gravity crude from a depth of 1,829 m (6,000 
ft), had never experienced paraffin problems until the 
breakthrough of CO2 dropped wellhead temperatures to 
below -1 C (30 F). 

The operator initiated hot oil treatments every two to 
10 days to maintain wellhead temperatures above the 
crude’s pour point. However, these treatments often 
interrupted oil and gas production for up to three days 
until gas pressure in the well was reestablished.

Production losses were significant. A well produc-
ing 309 bbl/d had to be hot-oiled once a week with 
up to 100 bbl of condensate. The three days of lost 
production from the well following the treatment 
translated to a loss of 1,000 bbl of oil production 
every 10 days. 

BHGE was asked to perform a field analysis and 
recommend a FORSA treatment program that would 
increase production while lowering hot oil costs. 
Testing identified a crystal modifier that would lower 
the crude’s pour point below the wellhead temperature 
and a paraffin inhibitor that could effectively dissolve 
the paraffin in the system. 

The operator and BHGE decided to perform a 
cleanup treatment of the wellbore with the paraffin 
inhibitor prior to introducing the crystal modifier. 
A mixture including inhibitor and condensate was 
pumped down the annulus and spotted on the perfs, 
and the well was shut in for 24 hours. A squeeze treat-
ment with a crystal modifier and condensate was pre-
pared and pumped warm into the annulus. This treat-
ment was later displaced with condensate and paraffin 
inhibitor, and the well was shut in for an additional 
24 hours. 

The well was then brought back online, and produc-
tion resumed at 400 bbl/d, about 90 bbl/d above pre-
treatment levels. The well did not require any hot oiling 
for the first two months after treatment.

Casing pressure began to drop after the second 
month, but an 8-bbl hot oil treatment restored produc-
tion without killing the well. To keep the well produc-
ing at 400 bbl/d, an 8-bbl hot oil treatment was applied 
once per month for the next five months. The pour 
point of the treated wellhead crude consistently stayed 
at -4 C (25 F) for more than five months. 

At the end of the five-month trial period the FORSA 
program had increased production by 32,190 bbl, which 
translated to a revenue increase of about $450,000. 

In these field examples the treatment program did 
not end with chemical recommendation and implemen-
tation. BHGE field specialists conducted ongoing mon-
itoring of the programs and further optimized dosage 
rates and performance. 

Both field examples demonstrate the ultimate bene-
fit of implementing the extensive flow assurance treat-
ment program. 

FLOW ASSURANCE
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FLOW ASSURANCE

Lars Anders Ruden, Emerson Automation Solutions

T
o maintain profitability, today’s onshore operations 

require more accurate, reliable and cost-effective 

means of measuring oil and gas flow since traditional 

separation methods have become relatively cumber-

some, particularly when addressing multiple phases in 

unconventional shale plays.  

However, recent advances in multiphase metering 

technology are providing operators a means of obtain-

ing real-time measurement in unconventional oil and 

gas extraction while also reducing capex for increased 

operational efficiency.

Key measurement drivers 
There are several key drivers for onshore operators today 

when it comes to measuring their oil and gas flows.

First, there is asset optimization, with a focus on 

both reservoir and well optimization. To produce as 

much as possible at the lowest cost, there is a need for 

operators to know more about what they are produc-

ing and at what volumes so they can make adjustments 

to optimize production.

Second, there is process integrity and safety and 

the need to track flow assurance and integrity of 

pipelines. To this end, detecting 

small changes in water produc-

tion can play a crucial role in 

mitigating risk from hydrate and 

scale formation.

Third, there are transactions and 

allocations. Many assets have joint 

ownership structures where it is nec-

essary to accurately establish the vol-

umes from each asset and different 

pipelines to correctly allocate finan-

cial gain and royalty payments.

Finally, there are regulations and government 

requirements regarding areas such as fiscal metering, 

reporting and taxation. Such regulations and accuracy 

requirements can vary widely between countries, states 

and even owners.

All four of these aspects require measurement of the 

well’s production, either through multiphase or single- 

phase flows. 

Multiple flowstream phases  
Historically, such measurement needs have been han-

dled by separation followed by measurement, with 

the traditional well pad architecture consisting of a 

combination of separator and traditional flow mea-

surement technology. 

But traditional flow measurement technologies do not 

handle multiple phases in the flowstream very effectively. 

For example, some flow measurement technologies such 

as liquid turbine meters can be damaged by sand or bub-

bles caused by gas coming out of the liquid phase.

Differential pressure measurement can account 

for these phases but has difficulties in measuring the 

amount of each of the individual phases when commin-

gled. With single-phase technologies there is also a dan-

ger that the models, algorithms and assumptions used 

to calculate flow are prone to breaking down when well 

and field characteristics change.

In addition, well test separators come with significant 

equipment infrastructure, instrumentation and associ-

ated costs, with well pads often needing a test separator 

for each well. Such test separators are vulnerable to 

instrumentation failure and can significantly increase 

measurement-per-well costs.

Therefore, there is a need for more cost-effective well 

pad construction and operations and for new modular 

and flexible multiphase meters that can reduce equip-

ment and deliver continuous insight into a well’s pro-

duction, which is particularly important with the rise in 

unconventional plays. 

In this way, operators can reduce costs per well pad 

by as much as 50%, double the efficiencies of field tech-

nicians and meet the changing needs of the well over 

the reservoir life. 

Multiphase metering advances  
in onshore fields       

New technologies provide operators a means of getting real-time measurements.

The Roxar modular meter features advanced 

signal processing, field electronics and 

electrode geometry. (Source: Emerson 

Automation Solutions)
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The rise of onshore multiphase metering
Multiphase metering technology is becoming an 

important option for onshore production applications. 

Although multiphase meters have been used for more 

than two decades, they have only recently been adopted 

for unconventional oil and gas extraction.  

Such meters provide the individual phase flow rates for 

oil, gas and water mixtures. By using a multiphase meter, 

there is no need for a test separator, manifold or line, with 

each well tested without having to redirect to the test line. 

The result is continuous real-time measurement rather 

than periodic testing of crucial information on well per-

formance and the conditions that affect production flows 

for asset optimization, process integrity and safety, alloca-

tion, and regulatory requirements.

A flexible and modular approach
But for all of their benefits, multiphase meters have 

been considered unwieldy and expensive for onshore 

consideration, with many operators put off by the scale 

and potential expense of such deployments. 

In addition, there is also the possibility that such 

meters won’t last for the lifetime of the field—a par-

ticularly important issue in unconventional fields 

where operators are ideally looking for well pads to 

“run themselves.” 

Finally, to better manage cost and capex, such oper-

ators also must prioritize which wells warrant multi-

phase meters.

As a means of reducing such costs and to ensure 

more flexible and accurate metering, Emerson has 

developed a new modular family of multiphase flowme-

ters that can either be one component of an integrated 

well test system or provide cost-effective standalone well-

head measurement. The fact that such meters are so 

cost-effective also allows the possibility of allocating one 

meter per wellhead.

The Roxar modular meters are based on a proven 

measurement technology platform that has been used 

in more than 1,500 meter installations worldwide. 

This includes advanced signal processing, field electron-

ics and electrode geometry as well as high-resolution sen-

sors capable of capturing very small changes in the elec-

trical properties of the multiphase fluid passing through 

it. The dual-velocity system, cross-correlation capabilities 

and optional gamma system also provide measurements 

capable of handling multiple flow regimes.

Operators need only purchase the features they 

require and can select from a set of meters designed for

• Trending water cut, gas breakthrough and flow rates 

from a single well installation; 

• Generating high-accuracy 

flow rates for oil, gas and 

water over a broader range 

of applications in a single 

well installation; 

• Improving meter accuracy 

and robustness through 

the addition of a gamma 

source; and 

• Providing flowback mea-

surements, well-testing  

and allocation metering in 

both single-well and multi-

well applications. 

In addition, such meters can 

be easily retrofitted on the well 

pad and, according to estimates, 

can reduce capital investments 

at the well pad by more than 

50%, vital for operators looking 

for capital efficiencies in their 

shale assets. Continuous well 

and field insight from multi-

phase meters together with artificial lift optimization 

programs also can yield up to 20% more in production. 

Well characteristics in unconventional fields
One of the greatest challenges in unconventional fields, 

however, is generating accurate flow rate and fluid infor-

mation from wells that have artificial lift, high gas frac-

tions, high water cuts, unpredictable flow regimes and 

low operating pressures.

It’s with these specific characteristics in mind that 

Emerson recently has launched a small-size modular 

flowmeter specifically designed to address the flow pro-

files of North American shale and unconventional fields.

The Roxar meter, which has an internal diameter 

of just 35 mm (1.38 in.), specifically aims to address 

unconventional fields’ unique well characteristics 

through improved algorithms and models, graphical 

views and trending software. 

The meter can be used for applications such as flow-

back measurements, well testing and allocation meter-

ing and can detect changes in flow rates and fractions 

immediately, providing accurate royalty payments and 

enabling precise actions to be taken. 

Significant gains are being made in reducing the 

capex of well pad processing equipment, with the 

growth in flexible multiphase measurement technology 

reducing the cost of multiphase allocation and produc-

tion measurement. 

FLOW ASSURANCE

This image depicts a sampling 

connection of the Roxar  

modular meter at the inlet 

tree. (Source: Emerson 

Automation Solutions)
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UNMANNED VEHICLES

Mark Stevens, Oceaneering Global Data Solutions, and 

Will Mudge, Speedcast

T
he use of automation technologies and remote opera-

tion has steadily been increasing in the offshore envi-

ronment over the past few years. Of these technologies, 

ROVs and AUVs have become critical to the implementa-

tion of standardized operations and project management.

ROVs and AUVs
ROVs and AUVs are great tools for companies in the 

oil and gas field since they enable subsea monitoring of 

pipelines and the ocean floor. The operation of these 

vehicles is made possible by transferring data to the ves-

sel or central data hub.

Video streaming provides the operator with eyes in 

the subsea environment without having to leave the 

surface. This technology has improved over the past few 

years to where companies can now stream high-defini-

tion video over satellite links. This video feed can be 

augmented with sonar data and 3-D models to piece 

together a near real-time picture of what the subsea 

environment looks like in any situation. By augmenting 

the video with 3-D models of the site, an ROV may have 

a more comprehensive understanding of its environ-

ment beyond what it can see.

ROV use is not only critical to the welfare of oper-

ations but also to the environment. The majority if 

not all of ROV operations are recorded and reviewed. 

Oftentimes the data recorded must be transferred to 

shore to verify that the job has been completed. In 

certain incidents such as the Deepwater Horizon disaster, 

ROV video is sent back to shore to document a disaster 

and keep tabs on the issues being seen on the seafloor 

after the event. Operational efficiencies are gained 

by using video during normal operations and during 

the post-job review. This is accomplished by providing 

a record of all activity to complete the installation or 

repair. This live and recorded data provide the doc-

umentation required to help support the equipment 

going forward and is critical to the regularity and 

business sides of how the systems are deployed and 

maintained. Additionally, analyzing how the previous 

installs were completed and supported provides further 

enhancements to planning teams.

AR
Augmented reality (AR) is a new technology that has 

emerged in the last few years that increases the viability 

of subsea operations. With this technology companies 

can take a 3-D model and overlay it into the video. AR 

can be incredibly valuable to the operation of subsea 

ROVs and AUVs, particularly in low- or even zero-visibility 

environments. It provides situational awareness of what is 

happening below the surface on a rig or subsea pipeline. 

Additionally, with remote operation of drones or remote 

factories topside, AR enables operators to feel as if they 

are in the environment and increases efficient and effec-

tive operations. AR technology serves as peripheral vision 

that operators don’t have when working remotely.

However, none of this is possible without an efficient 

and reliable data link. With the changes in environment 

and movement of the ocean it is no longer feasible to 

rely on a single connection source. Companies have 

started looking at different communications solutions 

like LTE/4G beyond the line-of-sight technologies. 

Connectivity enhances use of  
automated technology offshore       

Companies can centralize and standardize the work that gets done through the  

use of ROVs, AUVs and AR.

An Oceaneering ROV is lowered into the ocean for subsea surveillance. 

(Source: Speedcast)
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Video streaming
Having more than one communications option adds 

another level of reliability so that companies can do 

more mission-critical and challenging tasks as they move 

forward. Additionally, with the growth in the industry 

for automation on all levels and types of vehicles, having 

multiple connectivity options as well as security and reli-

ability in those connections is paramount to operating 

efficiently and effectively. This might include hybrid sys-

tems that enable vessels to automatically switch to a new 

form of connectivity based on what is available.

Speedcast works closely with Oceaneering, a global 

provider of engineered products and services, to pro-

vide an offshore satellite link for the company to gather 

and distribute the vast amount of data it collects from 

various offshore assets. 

What connectivity means 
Remote connectivity has become a key growth area 

for Oceaneering. The company’s recent acquisition of 

an autonomous surface vessel company paired with its 

unmanned underwater system and the autonomous 

guided vehicle, which is being used by manufacturing 

companies such as Porsche and numerous theme parks, 

makes this partnership essential as it provides critical 

connectivity for their operations.

Oceaneering found that by streaming video and 

telemetry to the AUVs and ROVs, it could enhance 

operations in subsea environments while also centraliz-

ing management and monitoring of those jobs. 

Increasing employee safety
With this type of connectivity companies are able to 

automate different tasks on an offshore vessel and trans-

fer those data to a centralized hub for monitoring and 

management. This allows companies to pull personnel 

from dangerous offshore environments on vessels, 

which inherently improves employee safety and morale. 

Furthermore, as an AUV or ROV swims throughout the 

water column, it is not necessary to have an operator 

sitting in the seat during a two-hour dive to the bottom. 

An operator can be summoned if an issue arises.

By transferring data collected to a centralized hub or 

onshore control center, companies are able to employ 

domain experts who would previously have been required 

to visit each site individually for areas like tooling and 

processing to monitor not just one but multiple opera-

tions from the control center, further increasing benefits 

and decreasing expenses for the operator and customer.

Bringing all of the data collected on vessels back to a 

centralized hub enables companies to create a common 

operating picture. This allows companies to leverage 

resources on land that they would not be able to lever-

age in an offshore environment. One very skilled indi-

vidual can look at multiple projects around the world at 

the same time and provide that expertise in a real-time 

or near real-time basis through a singular interface.

For personnel this type of automation and central-

ized data monitoring reduces risk of harm and reduces 

costs for overall operation. The cost of putting some-

one on a helicopter, flying them out and getting them 

certified is typically 10 times what it costs to have that 

same expert onshore.

Standardization
Centralizing data management and monitoring and 

having a set team of professionals reviewing and making 

decisions on business production and implementation 

also increases the standardization of a company’s oper-

ations. This reduces much of the cost that accumulates 

when different projects are run by different groups in 

various areas around the world. 

When companies run projects out of the same con-

trol center, they can control how projects are being 

executed and make it easier to support and maintain 

the company standard. In short, if companies central-

ize the work that they do, it standardizes the work that 

gets done and becomes easier to support and maintain 

over the long term because the experts running these 

operations know how the project should be laid out to 

conduct the operation the same way each time.

The more data a company can bring in and monitor, 

the more it can drive technical growth opportunities like 

virtual reality and AR that can increase the reliability 

and efficiency of a company’s ROVs and AUVs. 

UNMANNED VEHICLES

ROVs and AUVs allow operators to navigate in and around subsea 

equipment in low-visibility ocean environments. (Source: Speedcast)
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UNMANNED VEHICLES

John Wood, Texo DSI (UKCS)

T
he dust has now settled on Offshore Europe 2017 in 

Aberdeen, the region’s leading conference for the 

oil and gas industry, and now is a good time to consider 

how one of the key takeaways—digitalization coupled 

with technology—is transforming the industry.

Digitalization was one of the top buzzwords at the show, 

and lots was heard about the need for the industry to fully 

embrace the adoption of comprehensive digital platforms 

as part of what’s been termed “the fourth industrial revo-

lution” through the use of cyberphysical systems. 

One presenter proclaimed “data are the new oil.” The 

oil industry recognizes that great power, and imminent 

breakthroughs can be found in Big Data by using it 

in smarter, faster ways. However, resistance regarding 

workflows and analysis approaches still exists, just as it 

has for the last 30 years.

One of the more recent areas where the industry 

is experiencing tangible benefits from the synergies 

between enhanced digitalization and new technology is 

in asset surveying and inspection, particularly in chal-

lenging locations or situations that were previously dan-

gerous or inaccessible by humans.

Texo DSI (UKCS), the offshore division of Texo 

Drone Survey and Inspection, is pushing the envelope 

in precision data collection for oil and gas assets. It pre-

sented a number of safe, unique and innovative survey 

and inspection applications for the oil and gas indus-

try at the conference. One demonstration was of the 

first-ever unmanned aerial vehicle (UAV) survey-grade 

light detection and ranging (LIDAR) scan of an off-

shore asset combined with ground-based simultaneous 

location and mapping. 

Benefits
The UAV can collect phenomenal amounts of infor-

mation during a 32-minute 

human-controlled flight, map-

ping a million points per second. 

The LIDAR scan, which pulses 

laser light at structures and ana-

lyzes the reflections, produces 

about 15 GB of data during the 

brief reconnaissance. 

The principle of LIDAR is to 

measure distances via light in a 

pulsed laser form and record the 

time it takes from its generation 

and subsequent return to calcu-

late distances. Using a specially 

configured and customized sys-

tem, can be measured 250 scans 

per second. Accuracy down to 

below 5 mm can be generated at 

about 20 m to 40 m (66 ft to 132 

ft) from the target, producing 

highly accurate asset information.

Post-survey data optimization is 

conducted to reduce the amount 

The new era for precision  
data collection       

New surveying methodologies are being tested to improve offshore  

inspections and provide a more comparative trend analysis.

LIDAR scanning produces unrivaled and precise asset information. (Source: Texo DSI [UKCS])
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of points and thus enhance the precise 

data required to ensure that projects are 

delivered accurately.

So what does this combination of 

UAVs and laser technology mean for the 

industry? The ability to offer high-quali-

ty precision data acquisition on projects 

helps operators make the very best 

engineering decisions at all stages, from 

preplanning through production and 

finally to end of life and decommission-

ing. The scans are much more accurate 

than ground-based techniques. The 

technique also removes human risk in 

hazardous environments where people 

are exposed to potential injury.  

The collaboration between the tai-

lored, most advanced equipment and 

precision data technology is proving a 

significant advancement for the indus-

try, with applications in both engineer-

ing and asset life-cycle management, 

and the process’s advantages could 

make it ubiquitous in the future.

Texo DSI (UKCS) recently deployed 

the world’s first ultrasonic thickness 

integrated UAV system, which under-

took a wide range of thickness measurement applica-

tions and was able to ascertain precise measurements 

on both flat and curved surfaces. With the ability to 

indicate thickness via a unique spot identification 

system, the system will ensure all ultrasonic thickness 

missions are precise in acquisition and instantaneous in 

capture and delivery.

The system combines inspection data with a precise 

photogrammetric visual overlay of the completed sur-

vey, pinpointing exact measurement locations on the 

structure/surface to an accuracy of sub-10 mm and 

delivering verified inspection data. This new system 

represents a major development in the field of inspec-

tion engineering. The benefits include an enhanced 

ultrasonic thickness measurement service combined 

with reduced risk to personnel and efficient of data 

delivery—data acquisition can be 20 times faster than 

traditional methods.

This UAV integrated ultrasonic thickness payload has 

been deployed across a wide range of sectors, including 

both offshore and onshore wind turbine structures, tele-

coms, and maritime assets.

The company also is working on many other drone 

applications for offshore rigs, including winches, and 

future devices could include UAVs with “grab arms” or 

painting tools.

Case study
The technology was tested on the Paragon HZ1 rig in 

the North Sea with its giant T28 platform drone.

A team from Texo DSI (UKCS) first traveled to the 

Port of Esbjerg in Denmark, from where they went on 

to scan the Paragon Offshore jackup.

Paragon Offshore already has seen the benefits that 

faster and more accurate precision data can offer. Since 

the LIDAR scan there has been an improvement in the 

quality of inspections via more accurate data rather than 

relying on eyewitness feedback and moving to compara-

tive analysis on trends, specifically around corrosion rates. 

Additionally, there has been a reduction to the risk to 

personnel, with fewer working at height or in confined 

spaces as well as having a more efficient setup. This has 

led to significant economic advantages.

The industrywide call for increased digitalization is 

appropriate and welcome. However, the value of adopt-

ing greater digitalization can be increased even further 

when it is aligned with the latest technologies. The com-

bination of the two is an irresistible force. 

UNMANNED VEHICLES

The Paragon HZ1 rig in Denmark has seen the benefits that faster and more accurate  

precision data can offer. (Source: Texo DSI [UKCS])
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UNCONVENTIONAL REPORT: 

HAYNESVILLE & EAGLE FORD 

Haynesville, Eagle Ford hold steady  
Eagle Ford oil and Haynesville gas are trending upward.

Contributed by Hart Energy Mapping & Data Services

F
or the foreseeable future, the Permian Basin is the 

Alpha and the Omega of unconventional oil and gas 

production, producing more than 2.5 MMbbl/d so far 

in 2017, according to the Energy Informa-

tion Administration (EIA). But operators are 

not sleeping on other major plays, namely 

the Haynesville and the Eagle Ford. 

According to the EIA, production in the 

Eagle Ford has climbed back to more than 

1.2 MMbbl/d for the fi rst time since early 

2016, and Baker Hughes, a GE company 

(BHGE), reported that the Eagle Ford rig 

count has increased more than 83% over 

the past year, from 37 active rigs in 2016 

to 68 by the end of September. Through 

late September Eagle Ford production has 

eclipsed 320.8 MMboe, although still far 

below its 2015 peak of about 584 MMbbl/d, 

according to the EIA. However, production 

in the Eagle Ford took a hit when many 

wells were taken offl ine as Hurricane Harvey 

impacted the Gulf Coast, and particulary 

south Texas, in August and September.

In the Haynesville gas production has 

increased 4 MMcm/d (143 MMcf/d) month-

over-month, according to the EIA. In addition, 

BHGE reported that the Haynesville rig count 

also has seen a steady climb from 19 rigs in 

September 2016 to 45 in September of this year. Through 

September, the Haynesville has produced 212 Mcm/d (7.5 

MMcf/d), according to the EIA. 

This graph shows the top oil producers by barrels of oil equivalent through 

September in the Eagle Ford. EOG Resources has been the play’s top performer, 

producing more than 41 MMboe as of September. (Source: Hart Energy 

Mapping & Data Services)
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This graph refl ects the companies operating in the Eagle Ford that average the highest production per well. As of September, Devon 

Energy has produced an average of 30 Mboe for its wells. (Source: Hart Energy Mapping & Data Services)
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HAYNESVILLE TOP OPERATORS BY AVERAGE BOE PRODUCTION BY WELL COUNT

This graph refl ects the companies operating in the Haynesville that average the highest production per well. As of September, Chesapeake 

Energy has an average production of 43 Mboe from more than 600 wells. (Source: Hart Energy Mapping & Data Services)

UNCONVENTIONAL REPORT: 

HAYNESVILLE & EAGLE FORD

This graph shows the top oil and gas producers by barrels of oil equivalent 

through September in the Haynesville. Chesapeake Energy Corp. has been 

Haynesville’s top performer, producing more than 28 MMboe as of September. 

(Source: Hart Energy Mapping & Data Services)
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tech
WATCH

Contributed by Advanced Membranes and Porous  
Materials Research Center, King Abdullah University of 

Science and Technology

R
esearch scientists at King Abdullah University of Sci-

ence and Technology (KAUST) have developed new 

forms of metal-organic frameworks (MOFs) that offer 

substantial potential for use in the oil and gas industry. 

The most recent advancement undercuts the convention-

al view that MOFs cannot be stable in the presence of water. 

Professor Mohamed Eddaoudi, director of the Advanced 

Membranes and Porous Materials Center at KAUST, and 

his team have recently developed a MOF material that can 

selectively and effectively absorb water in dry streams. 

“The achievement of energy-efficient dehydration by 

our introduced MOF is revolutionary,” Eddaoudi said. 

Gases such as natural gas must be dehydrated before 

transportation, and dehydrating agents are used to dry 

the gas and preclude pipeline corrosion and blockages 

due to methane ice formation. Conventional drying 

agents require an energy-intensive regeneration cycle. 

The new fluorinated MOF achieves the drying and 

regeneration cycle at relatively low temperatures and 

requires about half the energy input of conventional pro-

cedures. This reduction in energy use highlights the poten-

tial for upscaling the innovation to bring huge efficiency 

gains to the gas production and the transport industries. 

MOF removes CO
2
 and water

MOFs are hybrid organic-inorganic materials that con-

tain metal ions or clusters held in place by organic mol-

ecules known as linkers. Varying the metal components 

and organic linkers allows researchers to fine-tune the 

structure and chemical properties of MOFs. A major 

aim of this fine-tuning is to create MOFs with pore sys-

tems (cavities and/or channels) that will selectively bind 

to and retain specific molecules such as the water that 

must be removed from a gas stream.

“Initially, our aim was to adapt our recently introduced 

fluorine-containing MOFs to include a periodic array 

of open metal sites and fluorine centers in the con-

tracted pore system to achieve various key separations,” 

Eddaoudi said. This exploration led to the discovery 

of the water-stable MOF labeled KAUST-8 (Figure 1), 

containing unique water adsorption properties and 

recyclable dehydration capabilities. Significantly, KAUST-

8 removes CO
2
 along with water, which is a common 

requirement in industrial gas processing.

“I have no doubt that this discovery will inspire scien-

tists in academia and the industry to explore MOFs to 

address other challenges,” Eddaoudi said. The KAUST 

team sees additional possibilities, including the removal 

of water from liquids such as inks and solvents used in 

the electronics industry.

This is the latest of a string of important advance-

ments that Eddaoudi and his group have unveiled that 

are ready for deployment in the oil and gas industry. 

Late last year the research group developed various 

new MOFs for the effective and efficient storage of 

gases. They created a hybrid material that could lead 

to cheaper and more effective methane storage. Since 

natural gas is almost 95% methane, it is a good candi-

date for replacing gasoline and coal. Methane is more 

environmentally friendly in several ways, but its wide-

spread adoption for powering vehicles and other local 

and mobile applications is limited by shortcomings of 

existing storage and transport technologies.

“MOFs are considered by far the best class of materials 

for storing gases, especially methane,” Eddaoudi said. 

He explained that tinkering with different pore sizes 

MOFs hold great potential for oil and 
gas industry  
New framework efficiently removes water and CO

2
 vapor from gases and improves  

methane gas storage.

FIGURE 1. Energy-efficient gas drying has been achieved by KAUST-8. 

(Source: Mohamed Eddaoudi, KAUST)
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can create exceptionally large internal surface areas 

that allow MOFs to hold greater amounts of gas than 

other porous substances. Making MOFs can be likened 

to using building blocks (Lego chemistry) to assemble 

a wide range of open geometric networks. Diagrams 

representing these periodic structures look like colorful 

toys (Figure 2), only built at the atomic and molecular 

scale. The key to the latest MOF is the choice of the 

appropriate organic “pillars” (shown in gray in Figure 2) 

used to create two types of cavities that can each contain 

many of the methane molecules taken up by the MOF. 

Further tweaking required 
“We need to boost the methane storage capacity and 

cyclability of the MOFs, enhance their stability in water 

and explore scaling up to commercially useful quanti-

ties,” Eddaoudi said. 

He predicts that commercially produced MOFs will 

be effi ciently and effectively storing and transporting 

methane within the next decade. Such a development 

could herald real progress in weaning society off its 

dependence on oil and coal.

In late 2015 Eddaoudi’s team developed a MOF that 

can effectively take up CO
2
 even when it is present 

at concentrations as low as 400 parts per million and 

opens possibilities for capturing CO
2
 as it is generated. 

The researchers developed a fl uorine-containing MOF 

in which square-grid layers encompassing Ni(II) metal 

centers and pyrazine linkers are bridged via pillars com-

posed of niobium, oxygen and the fl uorine atoms.  

“The discovery of this latest material, KAUST-7 [Figure 

3], for capturing carbon dioxide is the result of about 

four to fi ve years of work on this unique MOF platform,” 

Eddaoudi said. He explained that the key challenge was 

to create something that could exceed the performance 

of existing options while also greatly reducing the energy 

requirements over the full cycle of operation. 

Capturing CO
2

“The ability to control the distance between the fl u-

orine atoms allowed us to create the ideal square-

shaped pockets for trapping carbon dioxide molecules 

effectively and effi ciently and giving our material such 

impressive performance,” Eddaoudi said.

The ability to trap CO
2
 when it is at very low concen-

trations makes the new material suitable for a wide range 

of applications, including the direct capture from air. 

Eddaoudi explained that the MOF (KAUST-7) might 

be adapted for use in static industrial processes that gen-

erate CO
2
 (such as cement factories) but could also be 

used onboard vehicles such as trucks, cars and aircraft. 

Capturing the CO
2
 as soon as it is emitted could be sig-

nifi cantly more cost-effective and energy-effi cient than 

when it has mixed in with the atmosphere overall. 

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.

FIGURE 2. The geometric structure of the methane-storage MOF is 

shown. Organic linkers (gray/red) and metallic centers (green) 

combine to create cavities (yellow) that can store many molecules 

of methane. (Source: American Chemical Society)

FIGURE 3. CO
2
 molecules (gray and red) fi t neatly into the 

channels of KAUST-7. (Source: KAUST)
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O&M database maps all major UK energy 
facilities across all sectors 
The Energy Industries Council (EIC) has released its 

newest business development tool, EICAssetMap, a press 

release stated. EICAssetMap is an interactive operations 

and maintenance (O&M) database that maps all major 

U.K. energy facilities across all sectors (oil and gas, power, 

nuclear, and renewables)—the only database of its type 

to do so. Users can search for facilities by location, sector 

and operator. The database, which is updated daily by the 

EIC’s expert analysts, charts the full life cycle of energy 

facilities from startup to decommissioning. As well as giv-

ing an overview of the facilities, it also provides contact 

information for the site operators and many of their con-

tractors. EICAssetMap is also tablet-friendly so that it can 

be used on the move. the-eic.com

New cloud-based production  
management technology 
Paradigm has released Paradigm k, its new produc-

tion management solution, a press release stated. The 

technology is a cloud-based collaborative workflow for 

production and reservoir engineers to support field 

operations in maintenance and management of the 

well system. The workflow applies fast and rigorous 

reservoir physics to real-time decision-making using 

advanced computational mathematics. With advanced 

tools for surveillance, optimization and collaboration, 

Paradigm k helps asset teams achieve an elevated level 

of situational awareness to meet field production targets 

and eliminate deferment. “The Paradigm k technology 

provides unprecedented speed and a holistic view of 

physical measurements and critical production perfor-

mance metrics at the resolution of individual wells. This 

helps detect production issues before they transpire 

and enables truly proactive production management 

at the speed of today’s oilfield operations,” said Indy 

Chakrabarti, Paradigm’s senior vice president of Prod-

uct Management. pdgm.com

New drillbit for high-energy applications
Halliburton has released its GeoTech HE drillbit, which 

incorporates new features and materials to deliver 

enhanced performance and increased reliability in today’s 

high-energy drilling systems characterized by very high 

weight-on-bit and drilling torque, a press release stated. 

GeoTech HE (high-energy) bits are built to function in 

challenging conditions. Both the matrix and steel plat-

forms incorporate unique design geometries and features 

focused on high-energy systems. The new matrix body 

incorporates a blend of materials, and the new steel body 

is machined from an advanced alloy material. Both are 

formulated for increased strength and durability under 

high torsional and axial loads. Each bit begins with Halli-

burton’s Design at the Customer Interface Process, which 

deploys a global network of technical experts who engage 

directly with customers for optimization of bit design for a 

specific application. This process accelerates development 

and eliminates the lengthy and expensive trial-and-error 

approach. For an operator in the Williston Basin Geo-

Tech HE drillbits reliably increased drilling speed and 

decreased the number of days to drill a lateral by 14%. 

Introduction of the new technology helped increase reli-

ability by reducing the occurrence of high-energy bit dam-

age, resulting in zero failure rates to date. halliburton.com

RSS designed for vertical drilling applications 
National Oilwell Varco (NOV) has added the Vector- 

EXAKT rotary steerable system (RSS) to its ReedHycalog 

portfolio, which includes high-performance rotary steer-

able technologies, downhole tools, drillbits and optimiza-

tion services, the company said. The VectorEXAKT RSS, 

which was designed for vertical drilling applications, pro-

vides an inclination monitoring system within 1 m (4 ft) of 

the bit. This allows the tool to quickly identify any wellbore 

deviation, and the tool’s four steering ribs autonomously 

EICAssetMap is the only O&M database to map all major U.K. 

energy assets across all sectors. (Source: EIC)

GeoTech HE bits are built to function in challenging conditions. 

(Source: Halliburton)

https://www.epmag.com/
http://the-eic.com
http://pdgm.com
http://halliburton.com


http://www.ipaa.org/events
mailto:thamlin@ipaa.org


November 2017   |   EPmag.com82

tech
TRENDS

maintain precise verticality. With an optional gamma ray 

sensor placed 1.5 m (5 ft) from the bit, the tool helps users 

identify formation changes and casing points with confi-

dence. The VectorEXAKT system uses patented calibration 

methods to drill vertical holes within centimeters of the 

well plan, and the system recently drilled a 390-m (1,280-ft) 

vertical hole, maintaining inclination below 0.06 degrees 

for the entire run with a deviation of less than 1 in. nov.com 

Multipurpose inspection tool provides precise 
casing measurements 
Probe Technologies Holdings Inc. has released the new 

iQ multipurpose inspection tool that provides quanti-

tative measurements of well casing thickness and inner 

diameter as well as a comprehensive analysis of casing 

material properties, a press release stated.  The tool 

operates in high-pressure wellbores, including those in 

highly deviated and horizontal wells, up to 20,000 psi 

and in temperatures as high as 175 C (347 F).  Unlike 

other well integrity evaluation tools, the iQ is the only 

one that provides an economic, reliable and simple 

method of gathering accurate quantitative casing thick-

ness measurements with azimuthal sensitivity to carry 

out comprehensive casing material property analysis, 

according to Probe. probe1.com

Acoustic resonator for stuck-pipe retrieval
Vibration Technology has been doing business using 

a resonant vibrator that acoustically resonates stuck 

pipe to free it from its constraints—deepest extraction 

is 6,183 m (20,285 ft). The company’s new RESO-

NATOR employs a double-acting hydraulic cylinder 

with a high-speed switching valve assembly capable of 

frequencies up to 180 Hz with independent control of 

frequency, power output and amplitude and employs 

spectral analysis to identify the multiple resonant 

frequencies available all the way up to 180 Hz, a press 

release stated. The RESONATOR does not operate at 

frequencies close to those of the drilling or workover 

rig; hence, the environment is very quiet without any 

ancillary vibrations going into the 

traveling block. Higher frequencies of 

operation of the RESONATOR allow 

shearing to take place between the 

steel of the stuck pipe and the forma-

tion material, grabbing it as opposed 

to compaction that occurs at lower 

frequencies. These high frequencies 

also allow casing to be driven past 

constrictions in the curve-and-sail 

sections of deviated/horizontal well-

bores. petroresonance.com

Platform centralizes processes, 
removes unnecessary manual 
interactions for employees
Progressly is offering a single platform 

that increases efficiencies and produc-

tivity, the company said. Enterprises 

are plagued with difficult-to-use, anti-

quated business process solutions that prevent users 

from running their operations efficiently and effec-

tively. Progressly enables enterprises to document pro-

cesses, collaborate and gain contextual insights to 

business outcomes. Companies such as Shell, Valero 

and others rely on the Progressly platform to create a 

better way of working by centralizing processes and 

removing unnecessary manual interactions for all 

employees. progressly.com 

Please submit your company’s updates related to new  

technology products and services to Ariana Benavidez at  

abenavidez@hartenergy.com.

The VectorEXAKT RSS, shown being used out in the field, was designed for vertical 

drilling applications. (Source: NOV)
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1 Canada

Calima Energy Ltd. plans to conduct 

a 3-D seismic survey that covers about 

51,455 acres in the Caribou area of 

British Columbia. According to the 

company, it will use the seismic and 

a regional well log database of more 

than 60 Montney tests in the area for 

subsurface evaluation and well plan-

ning. Drilling activity will commence 

in 2018. Calima plans to increase its 

position to 65,000 to 70,000 acres by 

year-end 2017. Nearby drilling and 

production is to the southeast, where 

about 40 Montney wells are averaging 

about 10 Mbbl/d.

2 US

In Lea County, N.M., EOG Resources 

Inc. has completed the first of two 

offsetting horizontal wildcats initially 

permitted by Yates Petroleum. EOG’s 

#2H Audacious BTL Federal Com was 

tested flowing 3.47 Mbbl of oil, 195.7 

Mcm (6.911 MMcf) of gas and 11.06 

Mbbl of water per day from the Upper 

Wolfcamp. The discovery is in Section 

19-25s-33e and was drilled about 2.4 km 

(1.5 miles) to the south, bottoming in 

Section 20. It was fracture-treated in 31 

stages at 3,836 m to 5,951 m (12,586 

ft to 19,525 ft). The well was drilled 

to 5,983 m (19,630 ft), and the true 

vertical depth is 3,782.5 m (12,410 ft). 

There has been no previous horizontal 

Wolfcamp production in the vicinity.

3 Colombia

GeoPark has made a new field discov-

ery at exploration well #1-Curucuca 

in Colombia’s Llanos 34 Block. The 

4,450-m (14,600-ft) well flowed 1.7 

Mbbl of 15.6-degree-gravity oil per 

day. The production test was con-

ducted with an electric submersible 

pump in Guadalupe with 0.4% water 

cut. During testing on a 100/64-in. 

choke, the wellhead pressure was 70 

psi. Petrophysical log analysis during 

drilling also indicated the presence 

of potentially productive hydrocar-

bons in the shallower Mirador. The 

2,743-m (9,000-ft) well is in the Jac-

amar oil field. Curucucu Field is on 

a new fault trend to the east of the 

Tigana/Jacana fault trend. GeoPark 

is the operator of Llanos 34 Block 

and #1-Curucucu with 45% interest 

in partnership with Parax Resources 

(45%) and Ecopetrol (10%).

4 Guyana

ExxonMobil Corp. announced results 

from a test in the offshore Guyana 

Stabroek Block at #2-Payara. The 

well hit 18 m (59 ft) of high-quality 

oil-bearing sandstone in Payara Field. 

According to the company, the new 

discovery adds about 500 MMboe to 

the discovery. The estimated gross 

recoverable resource for the Stabroek 

Block is between 2.25 Bboe and 2.75 

Bboe. ExxonMobil is operator and 

holds 45% interest in the block along 

with Hess (30%) and CNOOC (25%).

5 Mauritania

Kosmos Energy announced results 

from a drillstem test at exploration 

well #1-Tortue offshore Mauritania. 

The well flowed at an equipment-con-

strained rate of about 1.6 MMcm/d 

(60 MMcf/d) of gas with minimal 

pressure drawdown. The venture is 

in about 2,700 m (8,858 ft) of water. 

The rig is being moved to drill on the 

Hippocampe Prospect in Block C-8.

Kosmos is exploration operator of

Block C-8 with a 28% participating 

interest with BP (62%) and Societe 

Mauritanienne des Hydrocarbures et 

de Patrimoine Minier (10%).

6 France

A Horizon Petroleum Ltd. discovery 

in the Ledieux Exploration Permit 

in the Aquitaine Basin of southwest-

ern France, #1-Saucede, was placed 

on production flowing 42.4 Mcm/d 

(1.5 MMcf/d). According to the 

company, it produced 52.3 MMcm 

(1.85 Bcf) of gas during an unspec-

ified period before being shut in. 

Based on the reservoir test data, it 

is estimated that the well will pro-

duce 707 Mcm/d to 849.5 Mcm/d 

(25 MMcf/d to 30 MMcf/d) after 

additional completion techniques 

are performed. A report by Apex 

Energy Consultants quantified the 

contingent resources and prospec-

tive resources contained in the per-

mit. About 60% of the contingent 

resources are contained in the A2 

reservoir between 4,200 m and 

4,800 m (13,779.5 ft and 15,748 ft). 

Horizon plans to target the A2 res-

ervoir for an initial development on 

the #1-Saucede discovery, with the 

deeper A3 and A4 reservoirs being 

targeted later.

7 UK

UK Oil & Gas Investments has 

received permits to perform 

extended well testing at #1-Horse 

Hill in Sussex, U.K. The permit also 

covers oil storage, drilling a sidetrack 

from #1-Horse Hill and a new well at 

#2-Horse Hill. The #1-Horse Hill was 

tested as an oil discovery that is pro-

ducing from Kimmeridge Limestone 

and Portland in License PEDL137 in 

the Weald Basin. The #1-Horse Hill 

flowed 32 bbl of 35-degree-gravity 

oil per day from Portland and 1.365 

Mbbl of 40-degree-gravity oil per day 

from two naturally fractured lime-

stone members in Kimmeridge (KL3 

and KL4). 

8 Norway

In production license 124 in the Nor-

wegian North Sea, Statoil completed 

wildcat well #6507/8-9 northeast of 
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Heidrun Field. The venture hit about 
an 80-m (262-ft) gas column in the 
Åre Formation in Båt Group—35 
m (115 ft) were in sandstone with 
good reservoir quality. In a secondary 
exploration target the well encoun-
tered several water-fi lled sandstone 
layers with good reservoir quality in 
lower parts of Åre in the Båt Group. 
The preliminary estimation of the 
size of the discovery is 19.9 MMcm 
to 339.8 MMcm (706 MMcfe to 12 
Bcfe). Additional formation testing 
is planned. The well was drilled to 
2,352 m (7,716.5 ft), and area water 
depth is 358 m (1,174.5 ft). The well 
will be plugged, and the drillship will 
be moved to drill #33/9-22 S, a wild-
cat in production license 881 in the 
North Sea.

9 Norway

Results from two appraisal wells in 
production license (PL) 609, the 

Alta discovery, were announced 
by Lundin Petroleum AB. The 
wells were drilled about 2 km (1 
mile) south of the discovery well 
#7220/11-1, and area water depth 
is 402 m (1,319 ft). A formation test 
was conducted at #7220/11-4, and 
it fl owed 960 bbl oil and 2.6 MMcm 
(93 MMcf) of gas per day during 
testing on a 56/64-in. choke. It was 
drilled to 2,255 m (7,398 ft) and 
encountered a 48-m (157-ft) hydro-
carbon column in Late Permian to 
Early Triassic conglomerates, of 
which 44 m (144 ft) was an oil col-
umn. The #7220/11-4 A was drilled 
to 2,027 m (6,650 ft) and encoun-
tered a 54-m (177-ft) hydrocarbon 
column in Late Permian to Early 
Triassic conglomerates and car-
bonate rocks in Orn, of which 44 
m (144 ft) was an oil column. The 
rig is being moved to drill a wildcat 
well, #7220/6-3, in the northern 
part of PL 609.

10 China

In China’s Sichuan Basin Sinopec 
has reported a shale gas discovery at 
exploration well #4-Dingye. Accord-
ing to the company, the well pene-
trated commercial quantities of 
shale gas. It fl owed 205 Mcm/d (7.26 
MMcf/d) of gas and is within 150 km 
(93 miles) of the Fuling Shale gas 
fi eld. Sinopec has drilled two addi-
tional wells on the Dingye structure, 
but no additional details are avail-
able. The Chinese government plans 
more investment to develop shale 
gas production to 19.9 Bcm (706 
Bcf) by 2020. Sinopec’s current esti-
mate is that Fuling reserves are about 
600.3 Bcm (21.2 Tcf).
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PEOPLE

Chevron Corp.’s Vice Chairman Mike 

Wirth will become CEO in February, 

replacing the retiring John Watson.

Frank’s International N.V.’s board 

of supervisory directors named 

Michael C. Kearney president and 

CEO in addition to his ongoing 

role as chairman.

Golar LNG Ltd. appointed Iain Ross 

to replace Oscar Spieler as CEO.

Michelle Handforth 

joined Aberdeen Harbour 

as CEO.

MDU Resources Group Inc. pro-

moted Jason L. Vollmer to vice 

president, CFO and treasurer, 

replacing Doran N. Schwartz as 

CFO. Schwartz resigned to accept a 

position with another organization. 

MDU Resources also named Stepha-

nie A. Barth chief accounting officer 

in addition to her role as controller.

Cosasco appointed Anupam Sangal 

to the newly created role of vice 

president of operations and as a 

member of Cosasco’s board.

Matt Corbin joined Spar-

rows Group as director of 

European operations. 

SOCO International Plc’s Roger 

Cagle and Cynthia Cagle, each an 

executive director, have decided to

retire in second-half 2018 after more 

than 20 years with the company.

Sergey Skrynnikov 

(left) has been 

appointed as Head 

of Department 

338 at Gazprom, and Alexey Kryu-

kov (right) was named head of Gaz-

prom Transgaz Yekaterinburg. 

Well-Safe Solutions appointed 

Matt Jenkins a director of  

well abandonment. 

UTEC appointed Cory Goodyear 

business unit director of Americas, 

and Mick Elmslie and Jonathan Watt 

have been appointed to jointly lead 

operations in Europe and Africa as 

joint business unit directors.

Ashtead Technology 

selected Brett Lestrange 

as U.K. regional director. 

Anadarko Petroleum Corp. named 

Danny Brown executive vice presi-

dent (EVP) for U.S. onshore oper-

ations, Mitch Ingram EVP of inter-

national and deepwater operations 

and project management and 

Ernie Leyendecker EVP of explo-

ration. In addition, Brad Holly is 

leaving the company to pursue 

other interests.

MOL Group appointed Haakon 

Haaland managing director of 

MOL Norge.

Orbital Gas Systems appointed 

Jacob Tivey trace measurement 

specialist, based in the company’s 

Houston office.

Purple Land Management 

hired Christina Sherwood 

as the associate director of 

acquisitions. She will over-

see mergers and acquisitions on 

behalf of oil and gas operators. 

Alpha Petroleum Resources Ltd. 

named Martin Freeman project 

manager for the Cheviot field 

development, Guy Sharman 

SURF/SPS manager and Law-

rence Ritchie wells manager to 

the Cheviot team to work along-

side the existing FPSO team of 

Nigel Hill and Tom Kristiansen.

Advisian, the consulting arm 

of WorleyParsons, appointed Tony 

Frencham global director for new 

energy as it announces plans to 

scale significantly within the next 

five years.

Siemens Gamesa Renew-

able Energy selected Alan 

Feeley as its new chief 

cybersecurity officer. 

Haskel International welcomed 

Robert Kelly as global hydrogen 

business development manager.

Vesmir Inc. hired Jeremy Funk as 

vice president of sales.

Former German Chancellor  

Gerhard Schroeder has been elected 

to chair the board of Rosneft.

Gran Tierra Energy Inc. appointed 

Sondra Scott to its board of direc-

tors as an independent director.

Leslie S. Keating was appointed to 

Chesapeake Energy Corp.’s board 

of directors.

EOG Resources Inc. appointed  

C. Christopher Gaut to its board 

of directors.

EXCO Resources Inc.’s B. James 

Ford and Samuel A. Mitchell 

resigned from the company’s 

board of directors.

Santos announced that nonexec-

utive director Roy Franklin, OBE, 

retired from the board. Franklin 

was recently appointed chairman 

of Premier Oil Plc in the U.K.

COMPANIES

BP has agreed with Bridas Corp. to 

form a new integrated energy com-

pany by combining their interests 

https://www.epmag.com/


EPmag.com   |   November 2017 87

on the
MOVE

87

API Global  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 6

Beijer Electronics .  .  .  .  .  .  .  .  .  .  .  .  . 37

BGP Inc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   IBC

CGG  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 24

Dräger  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15

E&P  .  .  .  .  .  .  .  .  .  .  . 2-3, 4-5, 53, 57, 59

Flotek Industries  .  .  .  .  .  .  .  .  .  .  .  .  . 11

Freemyer Industrial Pressure LP .  . 28

Greatwall Drilling Co  .  .  .  .  .  .  .  .  . 26

Hexion  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23

INTECSEA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19

IPAA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 81

KLX Energy Services  .  .  .  .  .  .  .  .  . IFC

Legacy Building Solutions .  .  .  .  .  . 13

MicroSeismic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 47

Nacelle Solutions  .  .  .  .  .  .  .  .  .  .  .  .  . 35

NCS Multistage  .  .  .  .  .  .  .  .  .  .  .  . OBC

NOV Rig Systems  .  .  .  .  .  .  .  .  .  .  .  .  . 65

Repsol  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 55

Small Steps Energy Classic  

Golf Tournament  .  .  .  .  .  .  .  .  .  .  .  .  . 83

Spectrum Tracer Services .  .  .  .  .  . 33

Tenaris  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 45

Varel International  

Energy Services .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9

ADVERTISER INDEX

Vice President of Publishing 

RUSSELL LAAS

Tel: 713-260-6447

rlaas@hartenergy.com

Vice President of Sales 

DARRIN WEST

Tel: 713-260-6449

dwest@hartenergy.com

United States/Canada/ 

Latin America

1616 S. Voss Road, Suite 1000

Houston, Texas 77057 USA

Tel: 713-260-6400

Toll Free: 800-874-2544

Fax: 713-627-2546

Senior Director  

of Business Development

HENRY TINNE

Tel: 713-260-6478

htinne@hartenergy.com

Director of Business Development

DANNY FOSTER 

Tel: 713-260-6437

dfoster@hartenergy.com

Sales Manager, Eastern Hemisphere

DAVID HOGGARTH

Tel: 44 (0) 7930 380782

Fax: 44 (0) 1276 482806

dhoggarth@hartenergy.com

Advertising Coordinator

CAROL NUNEZ

Tel: 713-260-6408

cnunez@hartenergy.com

Subscription Services

E&P

1616 S. Voss Road, Suite 1000

Houston, Texas 77057 

Tel: 713-260-6442

Fax: 713-840-1449

custserv@hartenergy.com

List Sales

MICHAEL AURIEMMA

Venture Direct

212.655.5130 phone

212.655.5280 fax

mauriemma@ven.com

MARKETING | SALES | CIRCULATION

EPmag.com   |   November 2017

in Pan American Energy and Axion 
Energy in a cash-free transaction. The 
new company, Pan American Energy 
Group, will be the largest privately 
owned integrated energy company 
operating in Argentina.

SMG Indium Resources Ltd. has 
acquired 100% of the membership 
interests of MG Cleaners LLC, an oil-
field services company headquartered 
in Houston.

Fugro plans to establish a Hydrog-
raphy Centre of Excellence for the 
Americas utilizing specialist resources 
that include autonomous vessels and 
aircraft, integrated data acquisition 
techniques, remote processing, and 
large data transfer.

Qinterra Group’s North Sea well inter-
vention specialist Altus Intervention 
and its international technology arm 
Qinterra Technologies have united 
to form one global force in well ser-
vices. With headquarters in Stavanger, 
Norway, the combined group will be 
known as Altus Intervention.

AXT Inc., a manufacturer of com-
pound semiconductor substrates, has 
completed the purchase of its new man-
ufacturing facility in the city of Dingx-
ing in the People’s Republic of China.

FairfieldNodal announced it is in 
advanced discussions with Thalassa 
Holdings to acquire WGP Group Ltd., a 
provider of marine geophysical services.

DONG Energy plans to change the com-
pany name to Ørsted starting Nov. 6.

MacGregor, part of Cargotec, estab-
lished its head office in Singapore.

Tenaris has opened a new service 
center in Aberdeen.

INNOVA Global Ltd. has acquired 
Braden Manufacturing LLC, Consoli-
dated Fabricators and Braden-Europe.

Emerson has agreed to acquire Para-
digm for a purchase price of $510 mil-
lion. The acquisition is expected to 
close by year-end 2017. Emerson also 
acquired GeoFields Inc. in October. 
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last
WORD

Wolfgang Wandl, Vryhof

F
ew would argue that the oil and gas marine equip-

ment and services sector has faced a difficult few 

years. Things are definitely not what they used to be. 

But now is not the time to be negative and just sit 

back and hope the market will one day improve. It’s 

up to oil services and products companies to innovate 

and adapt to develop new groundbreaking solutions 

and win new customers. In the words of former U.S. 

President Bill Clinton, “The price of doing the same 

old thing is far higher than the price of change.”

Think about the mooring and anchoring market.

In the good times when the offshore market was 

buoyant, mooring and anchoring was not viewed as 

being synonymous with innovation. Rather, it was some-

thing that just had to be done to ensure that mobile 

offshore drilling units, floating production systems and 

other infrastructure were secure and in a position to 

drill and produce oil and gas effectively. 

Of course, consideration needed to go into environ-

mental considerations such as wind, waves and currents; 

different mooring configurations; and the anchors’ 

holding capacity and soil penetration. But when it came 

to creativity and securing that important commercial 

competitive edge, mooring and anchoring were not 

viewed as a main focus. 

With the tougher competitive environment and tighter 

margins, however, it’s incumbent on all market sectors of 

the offshore oil and gas sector to develop innovative solu-

tions and help operators improve their commercial opera-

tions through both managing costs and increasing efficien-

cies. The mooring and anchoring sector is no exception. 

First, there are significant developments in anchoring 

technologies with increased holding power and the 

ability to be effective in all types of soils.

Previously, hard soil conditions caused signifi-

cant operational and cost challenges to operators. 

Multiple anchors and complex arrangements were 

often required, and anchors sometimes needed to 

be redeployed several times, which had an impact on 

drilling, production and costs. In some cases operators 

would also look to expensive grouted or driven piles to 

achieve the necessary holding capacity. 

With these issues in mind, newly designed drag-em-

bedded anchors are being developed that will ensure 

that no areas are off limits and enable operators to 

expand their activities to hard soils and some of the 

world’s most challenging territories—the Arctic, 

Northwest Shelf of Australia, Persian Gulf and many 

shallow-water areas of the world.

For drilling contractors and operators there will also 

be a minimizing of downtime and a cost-effective alter-

native to using grouted or driven piles and their accom-

panying costs and time constraints. 

Another area of innovation in the case of mooring 

can be found in the linkup of floating offshore accom-

modation platforms (i.e., flotels) to their host drilling 

and production units. 

Unpredictable weather conditions and the need to 

err on the side of caution mean that the telescopic 

gangways that link up the two structures are some-

times nonoperational. 

But through the combination of hydrodynamic soft-

ware, weather forecasts and engineering knowledge, it 

is now possible to predict the relative movement of the 

accommodation rig and the gangway-attached platform 

to unrivaled levels of accuracy. The result is a reduction 

in risk and a maximizing of availability.  

Taking into account that such accommodation vessels 

house hundreds of personnel—all on high day rates—in 

addition to the accompanying rig and support vessel hire 

costs, and any increased use of such gangways can lead to 

substantial savings. A 2% increase in availability, for exam-

ple, can make a significant impact on the bottom line.

In today’s cost-conscious and challenging market 

environment it’s important for product and services 

companies to embrace innovation and help operators 

and drilling contractors change the way they work and 

improve their commercial operations. 

It’s encouraging to see that even the industry areas 

less well-known for such commercially driven innova-

tions are now leading the way. 

Innovation can create a more  
commercially viable future
Companies need to embrace innovation, help operators and drilling contractors change 

the way they work and improve their commercial operations. 
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