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Efficiency-focused tech-

nologies have become 

the lifeblood of the industry. 

Producers and service  

providers defy expectations 

with innovative ways to 

produce more for less. The  

all-new Technology Showcase, brings  

the latest solutions to the exhibit floor with  

case studies and live demonstrations from 

leading companies. Here’s a preview of topics 

and presenters at DUG Midcontinent.

Water and Fluids Management 
New technologies offer operators a variety of 

ways to tackle their water and fluids challenges.  

Presenters include: TETRA Technologies, Veolia 

and Digital H2O

Artificial Lift
Artificial lift is a natural next step when prod- 

uction begins to decline. Efficient management 

of the challenges can result in higher 

production.  

Presenters include: Summit ESP, Baker Hughes 

and Flowco Production

Enhanced Completions
Enhanced completions incorporate a broad 

array of technologies and well designs to 

deliver success at the wellhead. 

Presenters include: Superior Silica and  

Thru Tubing Solutions

Hart Energy IndustryVoice™ allows marketers to reach 

our audiences by enabling them to create and place 

relevant content in our media channels – in print, online, 

via social media and at live events.  Each IndustryVoice™ 

piece is produced by the marketing sponsor and any 

opinions expressed by IndustryVoice™ contributors 

are their own.  For questions about IndustryVoice™  

programs, email IndustryVoice@hartenergy.com.
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A
fter crude oil prices bottomed in February, the
Midcontinent region, especially the SCOOP and 

STACK plays (South Central Oklahoma Oil Province, 
Sooner Trend And Canadian/Kingfisher counties), 
became a virtual hotbed of asset deal activity. The 
region’s small roster of oil and gas operators grew. As 
legacy leaseholders doubled-down on core acreage and 
added more, others managed debt or raised capital by 
marketing producing and prospective acreage.   

Deals like these allowed new players to enter this his-
toric region and brought welcome signs of life to wan-
ing oilfield activity, proving U.S. producers can wring 
profits from sub-$50/bbl crude oil. Thanks to low LOEs 
(lease operating expenses), proximity to midstream 
infrastructure and a skilled workforce ingrained with 
oilfield know-how, Midcontinent operators find them-
selves working in a sweet spot.

The fourth annual DUG Midcontinent Conference  
and Exhibition provides the ideal forum to assess  
what’s happening, what’s working, and what’s next  
for this region. Across 16 topical sessions, from keynote 
addresses to economics and technology panels,  
DUG Midcontinent delegates will hear from 20-plus 
senior-level executives and leading industry analysts.  

Between sessions, attendees can interact with service 
and technology exhibitors who will be showcasing efficien-
cy-focused products and solutions – or meet and mingle 
with the region’s top producers and investors during the 
event’s 9-plus hours of dedicated networking.

Play-specific market intelligence
For example, Devon Energy COO Tony Vaughn will 
explain his organization’s plans after its $1.9 billion 
acquisition of privately held Felix Energy in December, 
a move that boosted its leasehold position past 430,000 
acres in the STACK  and Cana Woodford (Canadian 
County, Woodford Formation). Devon is allocating $325 
million of its $1 billion-plus 2016 capex program on a 
four-rig drilling program to delineate the STACK’s vola-
tile oil window.

That sure-to-be-insightful session comes after Ed 
Morse, managing director global head of commod-
ities research for Citigroup Global Markets assesses 
the outlook for oil, gas and NGL prices, and Subash 
Chandra, managing director and senior equity analyst 
for Guggenheim Securities provides his view on the eco-
nomics of the STACK and other Anadarko basin plays.

Full-spectrum perspective
The Midcontinent region is well connected to take-
away capacity. At its heart lies Cushing, Oklahoma, 
the country’s largest crude storage and trading hub 
with 80 MMbbl storage and pipeline links to Midwest 
and Gulf Coast refineries. Ben Lamb, senior vice pres-
ident, finance and corporate development, for EnLink 

Midstream Partners, will deliver a midstream spotlight 
presentation on how his firm views today’s crude oil, 
natural gas and NGL markets.
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Few energy-producing regions are as rich in history, and 

today, even fewer are economic to develop. Home to some 

of America’s oldest oil and gas fields, this area is stacked 

deep with layers of resource-rich rock. Thanks to the con-

densate- and NGL-rich Granite Wash play, the gas-prolific 

Hugoton and the oil-loaded Woodford (and other zones) 

in central Oklahoma, the region’s story is still being writ-

ten – and that’s how its key players find ways to survive 

(even thrive) in the current market environment.

Driving strategies and results
Much attention focuses on the SCOOP and STACK plays, 

but those surface-level descriptions don’t explain the com-

plex subsurface opportunities. Speakers at DUG Midconti-

nent will talk about drilling strategies and well results from 

the Meramec, in the legendary Sooner Trend, as well as in 

the Granite Wash, the extraordinarily thick Woodford, the 

Springer Sands, Mississippi Lime and other pay zones.

Full-conference attendees will hear leading operators 

explain efficiencies gained through water sourcing and 

conservation or discuss improved frac designs, such as 

“stack and stagger” lateral spacing in both vertical and 

horizontal planes. There’s sure to be A&D and M&A 

buzz about the most prospective targets for buyers with 

healthy balance sheets.  

The ‘DUG Experience’
Since launching its DUG-brand conferences in 2006, Hart 

Energy has helped the industry and the financial commu-

nity focus on business challenges in developing unconven-

tional resources and track applications of unconventional 

drilling and completion techniques to legacy reservoirs. 

Each DUG conference is uniquely relevant and timely 

because it is produced with significant input from the 

experts who understand the issues best. Every DUG 

event delivers a highly effective mix of data, insight and 

forecasts about financing, exploration, drilling, produc-

tion and delivery, presented by esteemed industry lead-

ers in a respectful, engaging environment.  

For more information about DUG Midcontinent or to register, 

visit DUGMicontinent.com today.
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“The Oklahoma oil and gas community is honored to 
have Hart Energy’s DUG Midcontinent conference in our 

state. I personally found the event to be extremely  
informative and got a wealth of specific play knowledge, 

as well as some valuable macro-economic insights. 
Wouldn’t miss it.”

—DUG Midcontinent Attendee Survey

91% OF ATTENDEES 
REPORTED they were able TO MAKE 

valuable NETWORKING CONNECTIONS

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

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

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

their own.  For questions about IndustryVoice™ programs, email IndustryVoice@hartenergy.com.
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http://www.dugmidcontinent.com
http://www.dugmidcontinent.com
http://www.hartenergyconferences.com/about_dug
http://www.hartenergyconferences.com/future-events
http://www.hartenergyconferences.com/future-events
http://www.dugmidcontinent.com
http://www.dugmidcontinent.com
http://www.dugmidcontinent.com
http://www.dugmidcontinent.com
http://www.hartenergyconferences.com/future-events
http://www.hartenergyconferences.com/future-events
http://www.dugmidcontinent.com
http://www.dugmidcontinent.com
http://www.dugmidcontinent.com
http://www.dugmidcontinent.com
http://DUGMicontinent.com
http://EPmag.com
mailto:IndustryVoice@hartenergy.com


E&P (ISSN 1527-4063) (PM40036185) is published monthly by Hart Energy Publishing, LP, 1616 S. Voss Road, Suite 1000, 
Houston, Texas 77057. Periodicals postage paid at Houston, TX, and additional mailing offices. Subscription rates: 1 year (12 
issues), US $149; 2 years (24 issues), US $279. Single copies are US $18 (prepayment required). Advertising rates furnished 
upon request. POSTMASTER: Send address changes to E&P, PO Box 5020, Brentwood, TN 37024. Address all non-subscriber 
correspondence to E&P, 1616 S. Voss Road, Suite 1000, Houston, Texas 77057; Telephone: 713-260-6442. All subscriber 
inquiries should be addressed to E&P, 1616 S. Voss Road, Suite 1000, Houston, TX 77057; Telephone: 713-260-6442
Fax: 713-840-1449; custserv@hartenergy.com. Copyright © Hart Energy Publishing, LP, 2016. Hart Energy Publishing, LP  
reserves all rights to editorial matter in this magazine. No article may be reproduced or transmitted in whole or in parts 
by any means without written permission of the publisher, excepting that permission to photocopy is granted to users 
registered with Copyright Clearance Center/0164-8322/91 $3/$2. Indexed by Applied Science, Technology Index and 
Engineering Index Inc. Federal copyright law prohibits unauthorized reproduction by any means and imposes fines of up 
to $25,000 for violations.

DEPARTMENTS AND COMMENTARY

Printed on 
recycled paperyrecycled paperprecycled paperprecycled paper

ABOUT THE COVER Fast-track production facilities like the one 

pictured on the cover are helping operators start production as 

soon as possible. Expro delivered this facility within six months, 

enabling early oil production in this field located in the Middle 

East. Left, the Saipem 10000 drillship drilled the Zohr discovery well 

for Eni offshore Egypt last year, hitting 600 m (1,986.5 ft) of gas pay. 

(Cover photo courtesy of Expro; left photo courtesy of Eni; cover 

design by Felicia Hammons)
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Meramac venture fl ows 1.119 Mbbl/d of oil
Newfi eld Exploration Co. reported production test results from an offset 

to a high-rate Anadarko Basin well in Kingfi sher County, Okla. Located 

in Section 32-17n-8w, #1H-29X Santana was perforated, acidized and 

fractured in Meramec at 2,691 m to 5,742 m (8,828 ft to 18,838 ft). The 

initial 24-hr fl ow rate was 1.119 Mbbl of 46-degree-gravity oil, 27,212 cu. 

m (961 Mcf) of gas and 749 bbl of water.

Whiting schedules 30 horizontal Niobrara tests 
IHS reported that Whiting Oil & Gas Corp. has scheduled 30 horizontal 
Niobrara tests on two common drillpads in the Denver-Julesburg Basin 
in Weld County, Colo.

EOG Turner discovery fl ows 350 bbl/d of oil 
A horizontal Turner discovery was reported by EOG Resources Inc. in 
the southern Powder River Basin. Located in Campbell County, Wyo., 
the #38-22H Bolt was tested fl owing 350 bbl/d of 47.2-degree-gravity oil, 
41,682 cu. m/d (1.472 MMcf/d) of gas and 657 bbl/d of water.

Cairn’s plunge offshore 
Senegal boosts reserves 
estimate 
By Velda Addison, Senior Editor, 
Digital News Group

The company is preparing for a 

third phase of exploration and 

appraisal drilling. 

EIA: Global tight oil 
production could 
double by 2040
By Velda Addison, Senior Editor, 
Digital News Group

The U.S. is forecast to drive 

growth, producing more than 7 

MMbbl/d in 2040, the EIA says.

Too soon? Some E&Ps rev up capex despite 
low prices
By Darren Barbee, Hart Energy

Spending more or holding steady, many E&P 

companies have reported production volumes 

higher than expected. 

DOWNLOAD
THE APP

Oilfi eld service sector on 
course to hit $110 billion 
debt wall
By Joseph Markman, Hart Energy

Analysts’ report describes 

massive amount of maturing, 

expiring debt facing oilfi eld 

services sector. 
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2020 vision of crunch time  

Decimated spending has left the industry facing a 

future in which there will not be enough new projects 

to replace declining production.

W
ith little sign that the oil price will change substantially over the next cou-
ple of years while the world continues to pump too much oil and gas, the 

ramifications are suddenly not so far off.
With a further wave of production coming from expanded offshore projects 

like Lula, Kashagan, Tsimin-Xux and South Pars sanctioned before the down-
turn likely to add 1.8 MMbbl/d of oil to existing global supplies during 2017, 
lower prices look set to be with us until 2018 at least. 

With total world production forecast to reach 96.79 MMbbl/d and world 
consumption forecast to hit 96.78 MMbbl/d, the industry will need to wade 
through this additional wave of offshore oil supply before demand-supply equi-
librium can emerge.

But if it does emerge, it could then quickly start sliding the other way.
Steve Robertson of analysts Douglas-Westwood gave a “heads-up” in a brief-

ing that the focus by E&P companies on maintaining dividends and free cash 
flow could create longer term supply issues. 

“I think the problem in the long term from this lack of investment is going 
to be the impact on oil production toward the end of the decade,” he said. 
“The excess oil supply will erode as a function of decline in existing fields and 
oil demand growth. We’re not going to have projects in the pipeline to over-
come production decline at the end of the decade.”

And so we may face a situation that seems laughable today. “A new supply 
crunch could be looming as we approach 2020,” Robertson said.

At that point we will hit a period where operators will need to put their foot 
to the floor to fill that impending gap between demand and supply. This could 
spark a veritable project bonanza in which companies will have to crank up 
their exploration and development activity. That period also might coincide 
with a return to higher oil prices, although they’re not likely to be anywhere 
near $100/bbl. 

My big concern, however, is this: There are an estimated 350,000 fewer posi-
tions out there to help meet any demand upturn—a lot of “gray hairs” took 
their chance to take well-earned retirement, while many young professionals 
that were encouraged to join saw their fledgling careers cut off at the knees. 
There’s also plenty of equipment standing idle and deteriorating.

The industry has lost much during this downturn. Some will say it’s leaner 
and fitter, but the cuts have been almost to the bone. If it fails to 
prepare itself in terms of planning sufficient resources to handle 
this impending activity upturn, it’s not a question of whether it 
is willing to meet the challenge but whether it is able.  

http://EPmag.com
mailto:mthomas@hartenergy.com
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Ellen Chin and Stephanie Brouwer, Weatherford

T
he economic events of the past 18 months have 

forced the oil and gas industry to make hard yet 

necessary decisions, including a reduction in workforce. 

Now, as conditions appear to be improving, the indus-

try must take care to make strategic investments in the 

development of new and existing talent. Companies that 

follow this mindset will arise stronger and be better posi-

tioned when the market recovers. 

For better or worse, the industry has traditionally 

responded to downturns with a sharp shift in people 

strategy. This time around the greatest benefit might 

lie in looking at recruitment and retention through a 

more progressive lens. One key tactic of this approach 

is implementing a more strategic recruiting and career 

development program that cultivates a new generation 

of leaders who will help companies—and the industry—

remain strong in any market. 

Communicating the need to recruit now
As the energy sector prepares for recovery, organizations 

face a number of hurdles to find talent with the right 

skills and qualifications while also allaying the anxieties 

of existing employees. 

Workforce reductions are an unfortunate but inevi-

table response to market declines and help ensure that 

a company is well-positioned to serve the industry as it 

rebounds. The best way to handle headcount reductions, 

however, is not through across-the-board cuts in manpow-

er but through strategic balance. In fact, hiring during 

lean times—if done strategically—can place an organiza-

tion in an advantageous position when the market turns 

around. Leadership must find an appropriate way to com-

municate this message to current and future employees 

based on the specific culture of the organization. 

Another common challenge facing human resourc-

es leadership centers on the investment required to 

hire and train new employees. There might be mixed 

perceptions around the resources used to train new 

employees while other areas of the business have to 

scale back their programs. However, right now the sup-

ply of graduates in the fields most relevant to oil and 

gas exceeds the demand. Companies therefore are in 

an advantageous position to recruit high-potential grad-

uates and fast track their development in preparation 

for leadership roles. 

Finally, there is the challenge of convincing the 

young men and women entering the workforce that the 

oil and gas industry offers attractive long-term opportu-

nities. Given the current volatility, not every promising 

candidate who is offered a position will accept it. New 

graduates with engineering degrees have career options 

in other industries.

One way organizations might reassure current and 

recently graduated students is to have them speak with 

emerging professionals who have one to two years of 

experience in the company. These professionals can 

share their enthusiasm for the industry, describe their 

day-to-day work activities and answer questions, which 

will ideally clear up some misperceptions and make stu-

dents more enthusiastic about entering the industry. 

Early career professionals aren’t the only ones who 

can inspire prospective employees. Providing prospec-

tive candidates the opportunity to interact with senior 

Challenging times offer opportunity 
to invest in future leaders    
Companies should cultivate leaders with the skills and mindset to remain strong in  

any business climate.  

A new recruitment and training program prepares future leaders. 

(Source: Weatherford)

http://EPmag.com
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leadership who have witnessed and managed through 

challenging industry cycles might reassure them that the 

market will recover and that long-term opportunities 

are available. Ideally, selected candidates will be with 

the company for many years to come. Having higher 

level professionals participate in recruiting events also 

demonstrates that senior company leadership is active in 

developing and mentoring the next generation.

Looking beyond technical skills
The main challenge for recruiting above entry level is 

finding experienced and talented individuals to fill spe-

cific gaps in technical leadership. Now more than ever 

companies need leaders who are skilled in both hard 

science and business acumen. This combination will ide-

ally enable them to understand how their business unit 

can best maximize profits and minimize spending. Many 

engineers never get the necessary exposure to finance 

while attending a university, so on-the-job training is 

critical to cultivating and nurturing these skills. 

Sales management is another important role that 

requires so-called soft skills. During or following a 

downturn, an effective salesperson must not only find 

new and creative avenues to generate revenue but also 

maintain relationships with clients who might not be 

buying right now. Proactive relationship management is 

always important and becomes especially critical during 

slower cycles. 

An equally important type of relationship is the one 

between managers and their direct reports. Effective 

managers in any area must keep the lines of communi-

cation open. Tensions run high during uncertain times, 

but anxiety can be eased by providing employees with 

transparent and consistent communication as well as 

reminders that their hard work is appreciated by man-

agement. A positive atmosphere will produce a more sat-

isfied workforce and help to create a culture of success. 

Five-year rotational program
Even before the market decline, Weatherford man-

agement recognized the need for a sophisticated and 

innovative recruitment program to develop the next 

generation of leaders. These leaders come from the 

growing pool of newly minted graduates in engineering 

as well as the company’s current employees that show 

high potential in a variety of areas. 

This year Weatherford officially launched its NextGen 

program, which provides a reliable, repeatable and 

consistent framework and infrastructure for identifying 

and developing the company’s future leaders. Through 

a structured five-year rotational program, participants 

learn management skills that complement their techni-

cal background and travel to job sites around the world. 

Soft skills such as finance, supply chain, people man-

agement and communication are specifically addressed. 

This combination of training and hands-on experi-

ence, both in the field and in the office, will position 

NextGen participants to be more effective leaders in 

variety of business areas. 

Ongoing process
NextGen is not simply a series of classes or steps that 

result in a predetermined leadership position. The pro-

gram includes periodic individual reviews to assess each 

participant’s progress and level of satisfaction in their 

development. A continued dialogue keeps the employ-

ees engaged, makes them feel valued and enables the 

company to guide them on the right career path.  

As the industry anticipates the end to the current 

downcycle, companies must remember that the business 

is cyclical in nature and might be faced with a similar 

landscape in the future. It is incredibly important for 

companies to continue cultivating leaders with the 

proper skills and management mindset for the industry 

to remain strong in any business climate. A recruitment 

philosophy that focuses on enhancing core competen-

cies and training future leaders in a variety of soft and 

technical skills will help guide the industry into its next 

period of growth and beyond.  

Rocky Jones, director of human resources for the U.S. region, 

speaks to a group of prospective employees.  

(Source: Weatherford)
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Mark Thomas, Editor-in-Chief

WW
ithith the Society of Petroleum Engineers (SPE) theith the Society of Petroleum Engineers (SPE) Societyith the Society of Petroleum Engineers (SPE) fith the Society of Petroleum Engineers (SPE) etroleumith the Society of Petroleum Engineers (SPE) Engineersith the Society of Petroleum Engineers (SPE) (SPE)

holdingholding its Annual Technology Conference and itsholding its Annual Technology Conference and Annualholding its Annual Technology Conference and Technologyholding its Annual Technology Conference and Conferenceholding its Annual Technology Conference and and

ExhibExhibition (ATCE) for the fi rst time ever in the Middle ionExhibition (ATCE) for the fi rst time ever in the Middle (ATCE) for the first timeExhibition (ATCE) for the fi rst time ever in the Middle everExhibition (ATCE) for the fi rst time ever in the Middle in the Middle

East,East, the event’s conference program chairman, Khalid heEast, the event’s conference program chairman, Khalid event’s conference programEast, the event’s conference program chairman, Khalid hairman,East, the event’s conference program chairman, Khalid Khalid

ZainalZainalabedin of Saudi Aramco, discusses the main issues bedinZainalabedin of Saudi Aramco, discusses the main issues of Saudi Aramco, discusZainalabedin of Saudi Aramco, discusses the main issues esZainalabedin of Saudi Aramco, discusses the main issues the main issues

withwith E&P Editor-in-Chief Mark Thomas.E&Pwith E&P Editor-in-Chief Mark Thomas.Editor-in-Chief Mark Thomwith E&P Editor-in-Chief Mark Thomas.s.with E&P Editor-in-Chief Mark Thomas.

E&P: ATCE’s overall theme is “E&P 

2.0—Transforming and Shaping the 

Future.” What’s the main message?

Zainalabedin: BaZainalabedin: Based on input dZainalabedin: Based on input on input

from the industrfrom the industry, the theme was from the industry, the theme was hefrom the industry, the theme was theme was

selected to alignselected to align with SPE’s global hselected to align with SPE’s global SPE’s global

strategies to takestrategies to take the society to the estrategies to take the society to the society to the

next level. With thnext level. With the ongoing big ongoingnext level. With the ongoing big big

crew change of demcrew change of demographic shift, graphicrew change of demographic shift, hift,crew change of demographic shift, 

tectechnology advancement, unconventional resources nologytechnology advancement, unconventional resources advancement,technology advancement, unconventional resources uncotechnology advancement, unconventional resources entionaltechnology advancement, unconventional resources resourcestechnology advancement, unconventional resources 

andand emphasis on social and environmental responsibili-mphasisand emphasis on social and environmental responsibili-oand emphasis on social and environmental responsibili-ocialand emphasis on social and environmental responsibili-and environmenand emphasis on social and environmental responsibili-aland emphasis on social and environmental responsibili-responsibili-

ties, our business is at a critical stage, and it needs to be ies,ties, our business is at a critical stage, and it needs to be rties, our business is at a critical stage, and it needs to be businessties, our business is at a critical stage, and it needs to be is at a critical stage, andties, our business is at a critical stage, and it needs to be tties, our business is at a critical stage, and it needs to be needsties, our business is at a critical stage, and it needs to be to be

transtransformed for a brighter future. medtransformed for a brighter future. for a brighter future.

ThThe theme is especially timely in the current volatile eme is especially timely in the currentThe theme is especially timely in the current volatile volatile

oil prioil price environment, demanding all businesses to environment,oil price environment, demanding all businesses to demanding all busoil price environment, demanding all businesses to noil price environment, demanding all businesses to ssesoil price environment, demanding all businesses to to

transfotransform to improve effi ciency with more collabora-to improve efficiency with moretransform to improve effi ciency with more collabora-ctransform to improve effi ciency with more collabora-llabora-transform to improve effi ciency with more collabora-

tion andtion and adaption of new cost-effective technologies daptiontion and adaption of new cost-effective technologies of new cost-effective techntion and adaption of new cost-effective technologies logiestion and adaption of new cost-effective technologies 

and bestand best practices. actices.and best practices. 

E&P: Which upstream technologies highlighted at the 

event could be of most importance to the Middle East 

region as a whole?

Zainalabedin:Zainalabedin: Ther There will be many upstream technologies will be many upstream technol There will be many upstream technologies gies There will be many upstream technologies 

the Middlethe Middle East region can benefi t from at the event East regithe Middle East region can benefi t from at the event nthe Middle East region can benefi t from at the event can benefit from at the event

to transformto transform and shape our future. Unconventional and shapto transform and shape our future. Unconventional ourto transform and shape our future. Unconventional future. Unconventionalto transform and shape our future. Unconventional 

resourcesresources E&P and EOR are two good examples. On the E&Presources E&P and EOR are two good examples. On the and EORresources E&P and EOR are two good examples. On the areresources E&P and EOR are two good examples. On the tworesources E&P and EOR are two good examples. On the goodresources E&P and EOR are two good examples. On the ples.resources E&P and EOR are two good examples. On the Onresources E&P and EOR are two good examples. On the theresources E&P and EOR are two good examples. On the 

other hand,other hand, others also could benefi t from the region’s thersother hand, others also could benefi t from the region’s alsoother hand, others also could benefi t from the region’s oother hand, others also could benefi t from the region’s dother hand, others also could benefi t from the region’s benefiother hand, others also could benefi t from the region’s t from the region’s

best-in-class technologiesbest-in-class technologies and practices already applied abest-in-class technologies and practices already applied dbest-in-class technologies and practices already applied practicesbest-in-class technologies and practices already applied already applied

in our giant reservoirs.in our giant reservoirs. Learning goes both ways, and in our giant reservoirs. Learning goes both ways, and in our giant reservoirs. Learning goes both ways, and Learnin our giant reservoirs. Learning goes both ways, and ngin our giant reservoirs. Learning goes both ways, and goesin our giant reservoirs. Learning goes both ways, and both ways, and

networking, knowledgenetworking, knowledge sharing and collaboration are sharingnetworking, knowledge sharing and collaboration are ndnetworking, knowledge sharing and collaboration are collaboration are

the keys for the successthe keys for the success of our industry.  ofthe keys for the success of our industry.  ourthe keys for the success of our industry.  induthe keys for the success of our industry.  trythe keys for the success of our industry.  the keys for the success of our industry.  

E&P: There is a strong theme of innovation and collabora-

tion running throughout the conference program, but innova-

tion has always been a vital part of the oil and gas industry. 

How has the industry downturn increased the importance of 

collaboration in driving fresh innovation?

Zainalabedin: Great chZainalabedin: Great challenges provide great opportu-lengesZainalabedin: Great challenges provide great opportu-provide great opportu-

nities. Strong players wnities. Strong players will always emerge from diffi cult always emerge from difficult

situations such as the csituations such as the current low oil price environment rentsituations such as the current low oil price environment low oil price environment

stronger through collabstronger through collaboration and innovation. There ationstronger through collaboration and innovation. There and innovation. There

is no other way around iis no other way around it. A main objective of this con-Ais no other way around it. A main objective of this con-main objective of this con-

ference is to provide a plference is to provide a platform for technology com-formference is to provide a platform for technology com-for technology com-

panies to showcase their ipanies to showcase their innovations so that operating novationspanies to showcase their innovations so that operating so that operating

companies can leverage ncompanies can leverage new technologies to improve wcompanies can leverage new technologies to improve technologies to improve

performance and reduce cperformance and reduce cost. Innovation makes us t. Innovation makes us

more efficient, and collabomore effi cient, and collaboration produces synergy that tion produces synergymore effi cient, and collaboration produces synergy that more effi cient, and collaboration produces synergy that hatmore effi cient, and collaboration produces synergy that 

results in cost saving, both iresults in cost saving, both important especially in an portaresults in cost saving, both important especially in an especiallyresults in cost saving, both important especially in an in an

industry downturnindustry downturn.   

E&P: Which emerging production technologies have the most 

potential for practical applications in the Middle East?

Zainalabedin: There are many,Zainalabedin: There are many, but a good example is utZainalabedin: There are many, but a good example is a good example is

the emerging smart digital fieldthe emerging smart digital fi eld technologies for opti-echnologiesthe emerging smart digital fi eld technologies for opti-for opti-

mized reservoir management, wmized reservoir management, which will be covered on chmized reservoir management, which will be covered on will be covered on

the fi rst day of the conference.

E&P: What role will unconventional technologies play in the 

region’s future? How much of the experience learned in the 

U.S. is applicable in the region?

Zainalabedin: Unconventional resoZainalabedin: Unconventional resources in the Middle cesZainalabedin: Unconventional resources in the Middle in the Middle

East region are very promising, andEast region are very promising, and unconventional gas nconventionalEast region are very promising, and unconventional gas gasEast region are very promising, and unconventional gas 

could be an important resource for rcould be an important resource for regional consump-gionalcould be an important resource for regional consump-ccould be an important resource for regional consump-sump-could be an important resource for regional consump-

tion. Unlike conventionaltion. Unlike conventional resources, unconventional restion. Unlike conventional resources, unconventional ces,tion. Unlike conventional resources, unconventional nconventionaltion. Unlike conventional resources, unconventional 

E&PE&P is still in its infant stage because of the abundant isE&P is still in its infant stage because of the abundant stillE&P is still in its infant stage because of the abundant inE&P is still in its infant stage because of the abundant infantE&P is still in its infant stage because of the abundant stage becauseE&P is still in its infant stage because of the abundant the abundant

availabilityavailability of conventional production. Unconventional of conventional productionavailability of conventional production. Unconventional Unconventionalavailability of conventional production. Unconventional 

technologies developed elsewhere cantechnologies developed elsewhere can be readily cus-etechnologies developed elsewhere can be readily cus-readily cus-

tomizedtomized and adapted in the Middle East.and adapted in the Middle Eastomized and adapted in the Middle East.

E&P: Enhanced effi ciency across the E&P sector has been 

a major focus over the past two years. How competitive 

is the Middle East in terms of its production and operating 

world
VIEW

E&P 2.0—transformingE&P 2.0—transforming 
andand shaping the future shapingand shaping the future heand shaping the future future
SPE ATCESPE ATCE chairman says ‘great challenges provide great opportunities.’chaSPE ATCE chairman says ‘great challenges provide great opportunities.’rmanSPE ATCE chairman says ‘great challenges provide great opportunities.’says ‘greatSPE ATCE chairman says ‘great challenges provide great opportunities.’hallengesSPE ATCE chairman says ‘great challenges provide great opportunities.’provide great oppoSPE ATCE chairman says ‘great challenges provide great opportunities.’unities.’SPE ATCE chairman says ‘great challenges provide great opportunities.’
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effi ciencies, and what is being done to further improve 

its performance?

Zainalabedin:Zainalabedin: Operating effi ciency is a necessity for OpeZainalabedin: Operating effi ciency is a necessity for aZainalabedin: Operating effi ciency is a necessity for ingZainalabedin: Operating effi ciency is a necessity for efficiency is a nZainalabedin: Operating effi ciency is a necessity for essityZainalabedin: Operating effi ciency is a necessity for for

optimal fioptimal fi eld production. We are always looking to eldoptimal fi eld production. We are always looking to prodoptimal fi eld production. We are always looking to ction.optimal fi eld production. We are always looking to We are alwaysoptimal fi eld production. We are always looking to okingoptimal fi eld production. We are always looking to to

improveimprove effi ciency and performance through innova-effiimprove effi ciency and performance through innova-cienimprove effi ciency and performance through innova-and performance thimprove effi ciency and performance through innova-ughimprove effi ciency and performance through innova-innova-

tion andtion and collaboration.collabtion and collaboration.ration.tion and collaboration.

E&P: Are there enough new ideas and radical thinking being 

introduced to the oil and gas industry? Could more be done to 

bring in technologies and solutions from other industries?

ZainZainalabedin: There have been countless radical innovative Zainalabedin: There have been countless radical innovative Zainalabedin: There have been countless radical innovative lZainalabedin: There have been countless radical innovative Zainalabedin: There have been countless radical innovative edin:Zainalabedin: There have been countless radical innovative Zainalabedin: There have been countless radical innovative Zainalabedin: There have been countless radical innovative ThereZainalabedin: There have been countless radical innovative haveZainalabedin: There have been countless radical innovative been countlZainalabedin: There have been countless radical innovative ssZainalabedin: There have been countless radical innovative radical innovative

ideasideas and technologies introduced to the oil and gas indus-andideas and technologies introduced to the oil and gas indus-technologies introduced toideas and technologies introduced to the oil and gas indus-heideas and technologies introduced to the oil and gas indus-oil and gas indus-

try sutry such as nanotechnology, Big Data analytics and deepwa-htry such as nanotechnology, Big Data analytics and deepwa-astry such as nanotechnology, Big Data analytics and deepwa-nanotechnology, Big Datatry such as nanotechnology, Big Data analytics and deepwa-ntry such as nanotechnology, Big Data analytics and deepwa-lyticstry such as nanotechnology, Big Data analytics and deepwa-and deepwa-

ter marter marine engineering. More are still needed to do more neter marine engineering. More are still needed to do more engineering. More are stillter marine engineering. More are still needed to do more nter marine engineering. More are still needed to do more ededter marine engineering. More are still needed to do more to do more

withwith less, and this will be discussed in depth at a panel ses-lewith less, and this will be discussed in depth at a panel ses-s,with less, and this will be discussed in depth at a panel ses-and this will be discussed inwith less, and this will be discussed in depth at a panel ses-epthwith less, and this will be discussed in depth at a panel ses-at a panel ses-

sionsion titled ‘Radical Ideas: Innovation Beyond the Limits.’  tision titled ‘Radical Ideas: Innovation Beyond the Limits.’  ledsion titled ‘Radical Ideas: Innovation Beyond the Limits.’  ‘Radical Ideas: Innovation Besion titled ‘Radical Ideas: Innovation Beyond the Limits.’  ondsion titled ‘Radical Ideas: Innovation Beyond the Limits.’  the Limits.’

E&P: How important is the advance of EOR/IOR solutions 

to the major Middle East producing nations? With such large 

hydrocarbon reserves and so many mature fi elds, is EOR/IOR 

more important than exploration at the present time?

ZaZainalabedin: The majority of Middle East reservoirs are nZainalabedin: The majority of Middle East reservoirs are labedin:Zainalabedin: The majority of Middle East reservoirs are The majority of MiddleZainalabedin: The majority of Middle East reservoirs are stZainalabedin: The majority of Middle East reservoirs are reservoirs are

nonot at the EOR/IOR stage yet, and with best-in-class res-tnot at the EOR/IOR stage yet, and with best-in-class res-the EOR/IOR stage yet, and winot at the EOR/IOR stage yet, and with best-in-class res-best-in-classnot at the EOR/IOR stage yet, and with best-in-class res-res-

ervoervoir management practices and technology advance-rervoir management practices and technology advance-management practices and techervoir management practices and technology advance-ologyervoir management practices and technology advance-advance-

menment, the timing for expensive EOR/IOR operations the timing for expensive EOR/Iment, the timing for expensive EOR/IOR operations Rment, the timing for expensive EOR/IOR operations operment, the timing for expensive EOR/IOR operations iment, the timing for expensive EOR/IOR operations nsment, the timing for expensive EOR/IOR operations 

cancan still be delayed. But eventually EOR/IOR solutions scan still be delayed. But eventually EOR/IOR solutions llcan still be delayed. But eventually EOR/IOR solutions be delayed. But eventucan still be delayed. But eventually EOR/IOR solutions llycan still be delayed. But eventually EOR/IOR solutions EOR/IORcan still be delayed. But eventually EOR/IOR solutions solutions

willwill need to be implemented, and the potential is huge. edwill need to be implemented, and the potential is huge. towill need to be implemented, and the potential is huge. bewill need to be implemented, and the potential is huge. iwill need to be implemented, and the potential is huge. plemented,will need to be implemented, and the potential is huge. and the pwill need to be implemented, and the potential is huge. tentialwill need to be implemented, and the potential is huge. is huge.

Optimizing exiOptimizing existing reservoir performance and explor-ngOptimizing existing reservoir performance and explor-reservoir performance and explorOptimizing existing reservoir performance and explor-

ing for new discing for new discoveries are equally important; one for veriesing for new discoveries are equally important; one for are equally important; one for

today and the ottoday and the other for tomorrow.ertoday and the other for tomorrow.for tomorrow.

E&P: There are a growing number of industry-supported 

technology partnerships, alliances and joint ventures with 

Middle East operators aimed at facilitating and developing 

region-specifi c technologies while sharing R&D costs. Is this a 

trend that will continue to grow?

Zainalabedin: Again,Zainalabedin: Again, collaboration and innovation are ollaborationZainalabedin: Again, collaboration and innovation are and innovation are

critically important focritically important for development of cost-effective developmentcritically important for development of cost-effective of cost-effective

customized solutions.customized solutions. I believe this win-win collaboration believecustomized solutions. I believe this win-win collaboration this win-win collaboration

trend will continue hetrend will continue here in the region as well as globally.   in the region as well as globally.

E&P: Developing the next generation of talent has been a con-

stant issue for the global E&P industry but perhaps never more 

than today, when so many other more glamorous options are out 

there for young people to consider. With the long-term strategic, 

economic and cultural role that oil and gas plays in the Middle 

East, does the region fi nd it easier than other parts of the world 

to persuade its young generation to consider it as a worthy and 

fulfi lling career? Or does the problem of competing with other 

industries for the best diversifi ed talent apply just the same?

Zainalabedin:Zainalabedin: Dev Developing and preparing young talent l Developing and preparing young talent ping Developing and preparing young talent an Developing and preparing young talent preparing Developing and preparing young talent young talent

fofor the 21st century’s economy is at the heart of busi-hefor the 21st century’s economy is at the heart of busi-21stfor the 21st century’s economy is at the heart of busi-century’s economfor the 21st century’s economy is at the heart of busi-is at the heart of busi-

nesses in the Middle East. Thnesses in the Middle East. There are many other inter-enesses in the Middle East. There are many other inter-are many other inter-

esting options for the young testing options for the young to choose from, and it is up chooseesting options for the young to choose from, and it is up from, and it is up

to us to attract them to join usto us to attract them to join us for the bright tomorrow. r the bright tomorrow.

So far we have been successful,So far we have been successful, and there are panels ndSo far we have been successful, and there are panels there are panels

as well as special sessions at theas well as special sessions at the conference to address onferenceas well as special sessions at the conference to address to address

young professional developmenyoung professional development such as the ‘How is uchyoung professional development such as the ‘How is as the ‘How is

Academia Managing in a CyclicAcademia Managing in a Cyclic Environment?’ and vironment?’ and

‘The Next Generation (YP 2.0): T‘The Next Generation (YP 2.0): Talent Management for lent‘The Next Generation (YP 2.0): Talent Management for Management for

Future Energy’ [sessions].

E&P: What is the signifi cance of the ATCE event being held 

in the Middle East for the fi rst time in its long history?

Zainalabedin: It is significant to SPEZainalabedin: It is signifi cant to SPE and equally to the andZainalabedin: It is signifi cant to SPE and equally to the equallyZainalabedin: It is signifi cant to SPE and equally to the toZainalabedin: It is signifi cant to SPE and equally to the theZainalabedin: It is signifi cant to SPE and equally to the 

Middle East for the association to hMiddle East for the association to hold its fl agship dMiddle East for the association to hold its fl agship itsMiddle East for the association to hold its fl agship flMiddle East for the association to hold its fl agship agMiddle East for the association to hold its fl agship hipMiddle East for the association to hold its fl agship 

event in the regionevent in the region due to the fact that it is the center dueevent in the region due to the fact that it is the center toevent in the region due to the fact that it is the center thevent in the region due to the fact that it is the center factevent in the region due to the fact that it is the center thevent in the region due to the fact that it is the center tevent in the region due to the fact that it is the center itevent in the region due to the fact that it is the center is the center

of worldof world energy, with dominating positions in conven-energy,of world energy, with dominating positions in conven-withof world energy, with dominating positions in conven-dominatingof world energy, with dominating positions in conven-poof world energy, with dominating positions in conven-ionsof world energy, with dominating positions in conven-in conven-

tionaltional reserves and also promising unconventional reserves and also promising untional reserves and also promising unconventional nventional

resources. The regional SPE sections aresources. The regional SPE sections and chapters are dresources. The regional SPE sections and chapters are chapters are

alsoalso one of the best in terms of membership and pro-one of the best in terms of membealso one of the best in terms of membership and pro-shipalso one of the best in terms of membership and pro-and pro-

fessionalfessional development activities. To have ATCE in the development activities. To hafessional development activities. To have ATCE in the ATCE in the

Middle East, the fi rst time outside of North America ddleMiddle East, the fi rst time outside of North America East, the first time outside of NoMiddle East, the fi rst time outside of North America thMiddle East, the fi rst time outside of North America America

anand Europe, demonstrates very well that SPE is truly an Europe,and Europe, demonstrates very well that SPE is truly an demonstrates very well thaand Europe, demonstrates very well that SPE is truly an PEand Europe, demonstrates very well that SPE is truly an is truly an

inteinternational organization.  tionalinternational organization.  organization.
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Operating efficiencyOperating effi ciency is a necessity for optimal fi eld production, accord-sOperating effi ciency is a necessity for optimal fi eld production, accord-aOperating effi ciency is a necessity for optimal fi eld production, accord-necessityOperating effi ciency is a necessity for optimal fi eld production, accord-Operating effi ciency is a necessity for optimal fi eld production, accord-fOperating effi ciency is a necessity for optimal fi eld production, accord-ptimalOperating effi ciency is a necessity for optimal fi eld production, accord-fiOperating effi ciency is a necessity for optimal fi eld production, accord-eld production, accord-

ing to Zainalabedin, withing to Zainalabedin, with Saudi Aramco ‘always looking to improve Saudiing to Zainalabedin, with Saudi Aramco ‘always looking to improve Araming to Zainalabedin, with Saudi Aramco ‘always looking to improve oing to Zainalabedin, with Saudi Aramco ‘always looking to improve alwaysing to Zainalabedin, with Saudi Aramco ‘always looking to improve looking to improve

efficiency and performanceeffi ciency and performance through innovation and collaboration,’ such througheffi ciency and performance through innovation and collaboration,’ such inneffi ciency and performance through innovation and collaboration,’ such vaeffi ciency and performance through innovation and collaboration,’ such ioneffi ciency and performance through innovation and collaboration,’ such and collaboration,’ such

as the brownfield work it is carras the brownfi eld work it is carrying out this year to upgrade several of its as the brownfi eld work it is carrying out this year to upgrade several of its ingas the brownfi eld work it is carrying out this year to upgrade several of its out thisas the brownfi eld work it is carrying out this year to upgrade several of its eas the brownfi eld work it is carrying out this year to upgrade several of its ras the brownfi eld work it is carrying out this year to upgrade several of its toas the brownfi eld work it is carrying out this year to upgrade several of its upgrade several of its

offshore Marjan Field platforms. (Source:offshore Marjan Field platforms. (Source: Saudi Aramco)Saudioffshore Marjan Field platforms. (Source: Saudi Aramco)ramco)offshore Marjan Field platforms. (Source: Saudi Aramco)
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market
INTELLIGENCE

Richard Mason, Chief Technical Director

E
ver wonder about well stimulation market share? 
You’re not alone. There are no official well stimu-

lation spread counts, unlike the drilling sector, where 
three entities track activity. That made sense in the past. 
The drilling rig was the primary datapoint for under-
standing industry trends. But the rig has given way to 
the completion spread as the most significant datapoint 
in the tight formation era, with multiple wells on a sin-
gle pad targeting different formations. 

The assumption is that the industry will need fewer 
rigs thanks to gains in rig efficiency. At the same 
time, completion optimization coupled with longer 
laterals is reducing well cost when measured on a 
per foot basis and increasing hydrocarbon recov-
ery, at least for the very best reservoir rock, further 
emphasizing the need for data 
on completion spreads.

There are information 
sources, though these have 
their own issues. Partial infor-
mation originates out  
of the C-suites of publicly 
held well stimulation pro-
viders. Some data on who 
works for whom are found 
at FracFocus.org since several 
states require operators to 
report what goes downhole to the FracFocus orga-
nization. But in general, well stimulation data are 
both incomplete and lagged. 

Here’s what we know. The completions industry is in 
a self-consuming war of attrition, with capacity utiliza-
tion at about 30% of the stimulation fleet. With oper-
ators sourcing their own sand, chemicals and ancillary 
materials, the cost per stage has fallen by two-thirds 
over the last 18 months to the mid-to-high $30,000 
range on the bid side, although operators are paying 
less because of discounts and other machinations. 

Indeed, Hart Energy’s Heard in the Field picked up 
on pricing arrangements in the Rocky Mountain 
region, where per stage pricing was in the mid-
$20,000 range with the service provider supplying 

the equipment to do the job while the operator 
outsourced everything else. The service provider 
wasn’t making money and only did so to keep crews 
employed in anticipation of an uptick in activity.

Despite aggressive pricing and bundling services 
to capture share, the big firms continue to lay off 
personnel. At the end of the day, share remains a 
function of individual markets. Nothing prevents 
gains this quarter from becoming declines in the 
next quarter. 

One metric is market concentration, or how 
many firms it takes to exceed 50% of the market. 
Competitive markets include the Marcellus, where 
four firms held a 53% share in first-quarter 2016 
and three firms held a 55% share in second-quarter 
2016. Less competitive markets include the Delaware 
Basin, where the top three firms represented 67% 
and 68%, respectively, in the first two quarters of 

2016, and the Eagle Ford 
Shale, where the top two 
providers moved from 68% 
of the job count in the first 
quarter to 75% in the sec-
ond quarter. In the Midland 
Basin, the top three providers 
in job count grew from 55% 
in the first quarter to 60% in 
the second quarter. 

Market concentration 
should be contrasted against 

how much market share is left after accounting for 
the top five firms. Concentration was found in the 
Delaware Basin where “all others” held a 10% share 
in the first quarter and 13% in the second quarter, 
and the Eagle Ford, where share for “all others” fell 
from 8% to 5%. In contrast, the Marcellus saw “all 
others” share of 25% and 23%, respectively, while 
the Midland Basin saw share decline from 29% for 
“all others” to 20%. 

Meanwhile the commodity price decline is exas-
perating tension between service providers who need 
to push pricing to stay in business, regardless of 
share, and debt-laden operators who need to keep 
service pricing flat to stay in business. Something’s 
got to give. 

Share and share alike 

Market concentration in well stimulation is crucial but hard to get.

nn The industry sees a need for The industry sees a need for 
well stimulation market data.

nn Well stimulation data are 
incomplete and lagged.

nn Currently there’s a well  
stimulation concentration  
in the Permian, Eagle Ford  in the Permian, Eagle Ford  
and Marcellus.
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L
ike most countries that attempt energy reform, 

Mexico has felt some bumps in the road. Its fi rst two 

licensing rounds received only tepid industry response, 

and the Comisión Nacional de Hidrocarburos (CNH) 

has had to revisit some of its contract terms to make 

future rounds more enticing.

But it’s not just operators that need enticement. 

The service companies that provide the geophysical 

prospecting technology are investing millions of 

dollars to learn more about the prospectivity of the 

blocks being licensed. There are murmurs that the 

agency and the country could do more to encourage 

continued investment.

Valente Ricoy, EMGS’ country manager for 

Mexico, would like to see more emphasis put on 

nonseismic techniques such as 

controlled-source electromagnetics 

(CSEM), airborne surveys, seafl oor 

coring, geochemical sampling and 

oil seep mapping, among many 

others. EMGS provides CSEM sur-

veys and has worked with PEMEX 

for almost a decade in both deep 

and shallow water.

“In recent years PEMEX has con-

tracted EMGS to acquire more than 

16,000 sq km [6,178 sq miles] of 

3-D CSEM over more than 40 iden-

tifi ed prospects in deep waters, data 

which are now accessible under 

the new energy reform,” Ricoy 

said. “For a long time the focus was 

solely on deep waters because this is 

where drilling wells is most expen-

sive. However, the technology also 

works well in shallow water. PEMEX 

recently conducted a survey in shallow water imaging 

targets below 3,000 m [9,843 ft] burial depth, and 

according to a statement by Marco Vázquez, PEMEX’s 

deputy of geophysical solutions, who spoke at the recent 

Mexico Oil & Gas Summit, it was a success.” 

The goal of a CSEM survey is to measure the Earth’s 

resistivity since hydrocarbons have a much more resis-

tive signature than water. The technology is useful as 

an adjunct to seismic both in exploration settings and 

in reservoir monitoring.

But in the current terms there is no mention of CSEM 

in the work commitments that operators are agreeing 

to. Ricoy said that his clients have mentioned this when 

considering CSEM surveys. 

He’s hoping that Mexico can 

look to other countries for exam-

ples. Canada, for instance, has 

included CSEM as part of its work 

commitments, and in Brazil CSEM 

counts as about 86.4% of a seismic 

working unit. 

Ideally, the country will encour-

age the use of all technology that 

can increase the exploration suc-

cess and reduce the exploration 

cycle to shorten the gap of new 

fi nds and developments. 

“The use of these technologies can 

signifi cantly increase the chance of 

a sustainable and successful explora-

tion program,” he said.

Overall, Ricoy is optimistic that 

the regulators will eventually pro-

vide more clarity. “CNH was very 

specifi c in saying that they understand that the initial 

phase of exploration, of data acquisition, is supported 

by service companies,” he said. “It’s important that 

they support that, and embrace any 

kind of technology that will help 

achieve exploration success in 

the region.”  

Read more commentary at 

EPmag.com

RHONDA DUEY
Executive Editor 

rduey@hartenergy.com

Enlarging the playground 
EMGS has been providing 3-D seabed-based receiver CSEM surveys to 
PEMEX for years, but under MexicoÕs new energy reform, itÕs widening its net.

CSEM data coverage and future bid rounds 

offshore Mexico are shown. (Source: EMGS)
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A
t midday Aug. 11 the West Texas Intermediate 
price jumped $2.06 to $43.77, regaining much 

of the ground lost over the previous days. The price 
rollercoaster was in full swing, showing that forecasters 
still aren’t sure what direction prices are headed. Drill-
ing contractors are hoping the upswing will continue.  

Douglas-Westwood sees a silver lining on the storm 
clouds. In its World Land Drilling Rig Market Report, 
the company forecasted continued compression of 
the market in 2016 but market recovery over the fol-
lowing four years.

“The downturn in commodity prices had a signifi cant 
impact on onshore drilling activity in 2015, with the 
total number of onshore wells drilled declining by 32% 
from 90,784 to 61,873 wells. This reduction in drilling 
activity had a detrimental effect on rig demand, with 
the global number of operational rigs falling by 25% 
from 6,334 to 4,746. The number of rigs engaged in 
drilling activity experienced 
a similar decline, falling by 
24% from 5,427 units to 
3,965, with Eastern Europe 
and the former Soviet Union 
[FSU] being the only region 
not to witness a reduction,” 
said Katy Smith, analyst and 
report author for Doug-
las-Westwood. 

“Following announce-
ments of further reductions 
to capital expenditure for 
2016, Douglas-Westwood 
expects an additional decline 
in onshore drilling activity to 
result in further compression 
to the land rig market as 
operators adjust to working 
in a sustained low oil price environment. The global 
number of onshore wells drilled is forecast to decline by 
a further 21% in 2016, resulting in a 24% reduction in 
the number of rigs drilling,” she explained. 

There is some light at the end of the tunnel. “The 
global number of onshore wells drilled is expected to 
increase at a compounded annual growth rate of 9% 
over the next four years from 49,128 wells in 2016 to 
69,407 wells in 2020,” Smith said.

“Subsequently, the global number of rigs drilling 
is forecast to rise by 38% from 3,414 units in 2016 
to 4,703 rigs in 2020. The global capable fl eet size is 
expected to increase by 188 units over the forecast 

period, reaching 9,255 units 
by 2020. Eastern Europe 
and the FSU will account 
for approximately 49% of 
the additional units to the 
fl eet, as increased horizon-
tal drilling activity in Russia 
results in rising demand for 
high-HP [horsepower] rigs,” 
she said.

Some areas could impact 
the rig count even more. “In 
Asia-Pacifi c, the total num-
ber of rigs drilling is forecast 
to increase by 8% over 2016 
to 2020 despite a marginal 
decline in drilling activity. 
This is due to increased geo-
logical complexity as China 

seeks to develop its unconventional 
reserves,” Smith said.

It is encouraging to hear some 
positive forecasting for a change. 

Read more commentary at 

EPmag.com

SCOTT WEEDEN
Contributing Editor

slweeden@hartenergy.com

Worldwide recovery in land drilling 
rig market expected by 2020
Market conditions are forecast to improve after 2016, with drilling 
activity rising following a recovery in commodity prices.

About 16% of the North American fl eet has been scrapped 

since January 2015, Douglas-Westwood said. (Photo by 

Tom Fox, courtesy of Oil and Gas Investor)
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completions &
PRODUCTION

A
t this year’s E&P Editorial Advisory Board meet-

ing, the age-old drilling vs. production debate 

garnered a few minutes of consideration. The debate 

is one that I’m hearing more often in this era of col-

laboration, standardization and innovation.  

While the answer is clear as to which came fi rst, the 

production department is the one that remains behind 

to ensure operations fl ow smoothly. As one production 

engineer said in an interview earlier this year, “… the 

drilling team has the well for 20 days; while we have 

the well for 20 years.”

Advances in our understanding of chemistry, geology 

and physics have enabled a tenfold evolution in mate-

rial sciences, metallurgy and more. The elevation in 

well optimization has made the notion of developing a 

fi eld from the pore to processing a reality. However, all 

of this can come undone by failing to perform the sim-

plest of acts—communication. 

Or is it that simple? So much can 

become lost or misinterpreted in 

the relaying of critical information. 

Humans are computers operating 

on our own system, writing our 

own internal code as we go along. 

Is the communication between 

drilling and production engineers 

similar to that of an Apple and a 

PC—incompatible?  If so, does that 

make explorationists the garage-

built supercomputer that commu-

nicates in an enlightened language of its very own? 

Bridging the great divide that exists between drill-

ing and production is possible. A benefi t of the new 

collaborative environment we operate in is the earlier 

involvement by the production team in the well plan-

ning process. “We believe in getting in early to help 

infl uence the design of the well in that it will ultimately 

result in greater production for the operator,” the pro-

duction engineer said. An example he provided was 

the inclusion in the drilling plan for electric submers-

ible pump-friendly zones within the wellbore. 

Or maybe it is, as one of our advisers said in the 

meeting, a difference in key performance indicators 

(KPIs) for the two groups. Is there a need to standard-

ize KPIs, to create one operating system language that 

all groups—even exploration—can speak, follow and 

act on?

Now that you’ve had a glimpse behind the editorial

curtain, I’m curious to know your take on the great 

drilling vs. production debate. What steps other than 

earlier involvement in the well design process can be 

made to narrow the divide? What 

can we do within the covers of E&P

to facilitate the discussion? 

And on that, I’d like to add that 

we’re always open to receiving your 

feedback on ways we can add to or 

improve upon our completions and 

production technologies coverage 

in the magazine. What are some of 

the challenges you encounter fre-

quently in the laboratory or fi eld? 

What solutions are you looking for 

and have yet to fi nd?  Would you 

like to see more or less artifi cial lift stories? Same 

question but for other topics, like fl ow assurance, 

EOR/IOR or water management. Also, what are your 

thoughts on the Industrial Internet of Things or on 

Big Data analytics? Are you working on a fi eld-tested 

new product that will change the way wells are com-

pleted or are produced if it could only make the com-

mercialization leap? I look forward to hearing from 

you—good or bad—via email to 

jpresley@hartenergy.com. Or if 

you’re ever in the Houston area, 

then let me buy you a cup of cof-

fee and let’s swap story ideas. 

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Senior Editor, 

Production Technologies

 jpresley@hartenergy.com

Let’s talk 
Through collaboration the divide between 

drilling and production teams is narrowing. 

“…the drilling team 

has the well for 

20 days; we have 

it for 20 years.” 
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Operators are maximizing production through 
innovative optimization choices.

Jennifer Presley, 

Senior Editor, Production Technologies

RAISING
the BAR

COVER STORY: 

PRODUCTION OPTIMIZATIONPRODUCTION OPTIMIZATION
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I
t is the act, process or methodology of making 

something as fully perfect, functional or effective 

as possible. From the 12 letters that form the 

word for it, more than 200 playable words can be 

formed. Predictably, 66 of those words have just 

three letters. Four-letter words come in a close 

second with 58 possibilities. 

The word is “optimization,” and like players of the 

Scrabble board game searching for the highest scoring 

word, operators are looking for the perfect combination 

of pieces to increase the production of oil and gas from 

their wells.  

In this report E&P examines how Marathon and 

Chevron used a complete systems approach to optimize 

production in fi elds offshore U.K. and Thailand. This 

report also looks into how continuous production optimi-

zation requires not just technology but the adoption of a 

new company culture that encourages it. The report fi n-

ishes with a look at how the application of predictive ana-

lytics to data is enhancing production and how the appli-

cation of an ultralow-invasion additive in drilling fl uid is 

effectively preventing damage to the reservoir. The com-

bination of technologies like these and many others are 

enabling operators to raise the production bar. 

COVER STORY: 

PRODUCTION OPTIMIZATIONPRODUCTION OPTIMIZATION
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Mark Cullen, Expro

I
n a low oil price environment, the industry is shifting 

its priorities from major capital projects to refocus on 

maximizing the value from operating existing conven-

tional oil and gas assets. 

As a consequence of reservoir depletion, oil and gas 

production characteristics change during the life of 

a well or field. In most cases these changes cannot be 

efficiently accommodated by the original production 

system design or infrastructure, and consequently inter-

vention is required to overcome system limitations or 

constraints. This renaissance of good stewardship is 

producing new frameworks and processes to ensure that 

assets are continually examined to identify and exploit 

optimization opportunities.

These opportunities need to be planned and imple-

mented efficiently to realize accelerated and enhanced 

production gains. Technology and innovation play sig-

nificant roles in enabling this together with an intimate 

knowledge of potential solutions. A complete systems 

approach is important to address all aspects of the pro-

duction optimization exercise from the reservoir to the 

process and pipeline network. 

Framing the challenge
In many optimization exercises the main data require-

ments are generally centered on the collection of 

pressure, temperature and flow information along 

key points of the production conduit and ancillary 

processes. These datasets are further enhanced by the 

collection of information associated with the well fluids, 

such as compositional information or data concerning 

well integrity. If artificial lift is the focus of the exercise, 

parameters associated with the artificial lift method are 

crucial. The data and information requirement is an 

integral part of the define phase. 

To create clear value from this information, produc-

tion surveillance is the first step in the measurement 

phase and is a precursor to analyze, improve and con-

trol. This surveillance might take into consideration 

the data collected from the reservoir, wells and process 

plant together with recognition of any system con-

straints, anomalies and behaviors. 

Expro recently demonstrated this approach by align-

ing several product lines during an optimization project 

on the Marathon-operated East Brae platform in the 

U.K. North Sea, providing wellhead surveillance in com-

bination with reservoir production logging to deliver 

production gains.

The mature gas condensate field was in production 

blow-down phase; the operator was repurposing the 

test separator as a low-pressure production separator. 

Expro’s clamp-on sonar meters were retrofitted to pro-

vide routine production well test data from high-pres-

sure core wells. A campaign of production logging 

afforded an insight into the subsurface production pro-

file and holdup issues in the wellbore to further charac-

terize individual well performance.

Clamp-on sonar meters were applied to the commin-

gled low-pressure wells, providing an insight into individ-

ual well unloading. This allowed the operator to optimize 

well cycling through the repurposed test/production sep-

arator. Marathon has subsequently applied this approach 

to a further platform in West Africa.

A systems approach to  
production optimization

In looking to maximize value from existing assets, Marathon and Chevron found a complete 

systems approach important to attaining their production optimization goals.
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Analyze, maximize 
effi ciency
Asset management efforts 

that are focused on max-

imizing effi ciency and 

economic value, together 

with optimum recovery 

of hydrocarbon reserves, 

require an accurate and 

reliable set of tools to 

predict the effects of 

operational decisions on 

the performance of the 

reservoir, wells, surface 

gathering network and 

processing facility. 

The ability to accurately predict the impact of various 

system interventions and control set point changes is crit-

ical to successful fi eld operations and management. The 

consequences of interventions upon an existing hydrocar-

bon production system and process must be continuously 

analyzed. Without the ability to provide simulated fore-

casts, decision-making is largely based upon historical data 

heuristics or in reaction to current asset operating condi-

tions, and achieving a solution is conservative at best.

To improve asset management decisions and forecasts 

as part of a sustained production system optimization 

initiative, companies are looking toward integrated 

asset surveillance, analysis, and modeling services and 

software. Predictions and forecasts are based on an 

integrated approach to the reservoir, wells and surface 

production systems, which incorporate the interdepen-

dencies of the reservoir and production process. 

Implementing improvements
Successful production optimization techniques will 

combine the knowledge taken during measurement and 

analysis to engineer and deploy solutions that optimize 

the system as a whole. 

However, rather than fully reengineering existing 

facilities to accommodate changes in production, opera-

tors and service companies are developing modular and 

portable application-specifi c process solutions that align 

with and enhance existing facilities. 

This might include a range of facility upgrades includ-

ing bulk water removal systems, where high water cuts 

associated with brownfi eld developments often exceed 

90% of produced liquids and need to be effi ciently 

managed. Operators also might look toward enhance-

ment systems, including water injection to maintain or 

increase reservoir pressure, produced water reinjection 

to reduce the burden of increased water cut on a pro-

duction facility or gas injection systems to provide artifi -

cial lift. Alternatively, well unloading units can be used 

to extend the life of wells that have pressures lower than 

the production system or pipeline, allowing idle wells to 

produce and lazy wells to be unloaded at low pressure. 

In a project for Chevron in the Gulf of Thailand, 

Expro combined two methods to deliver signifi cant 

incremental production from previously shut-in and 

depleted wells. This low-cost system optimized oil pro-

duction by allowing wells to be subject to a very low 

backpressure surface while being simultaneously gas-

lifted, using otherwise vented hydrocarbon gas. The 

system incorporated a three-phase separator and surge 

tank to separate fl uids from the production stream, with 

an inlet pressure as low as 30 psi. Liquids were pumped 

back into the production pipeline at system pressure 

An Expro fast-track production facility 

was delivered within six months to 

enable early oil production in a new 

fi eld in the Middle East. 

(Source: Expro)
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gathering and understanding the data. (Source: Expro)

Feedback of results and ongoing 

surveillance of the performance 

enhancements to determine more 

effective methodologies and identify effective methodologies and identify 

new potential candidates.

Opportunity identifi cation Opportunity identifi cation 

and generation of candidate 

system interventions. Ranking 

of opportunities based on 

predictable success criteria.

Production data surveillance. 

Gathering and understanding 

error propagation. 

Engineering, planning and 

execution of remedial work 

scopes. Subsequent monitoring 

of the results.

Data analysis and anomaly 

identifi cation such as system 

energy losses using reservoir 

deliverability and system model deliverability and system model 

analysis.

Defi ne the object function(s) 

of the Production System 

Optimization exercise.
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while the gas was captured in a three-stage reciprocat-

ing compressor. Compressed to about 1,100 psi, it was 

then directed to a gas lift manifold that distributed the 

gas to multiple wells for gas lifting. 

The important aspect of this system is its mobility. Its 

modular design allowed a full rigup or rigdown in a sin-

gle 12-hr shift offshore using standard platform cranes. 

The package footprint was small enough to be deployed 

on satellite jackets while allowing simultaneous opera-

tions to be performed on adjacent wells.

After 2.5 years of operation, the unit added more 

than 900 Mbbl of recovered oil at 97% uptime. In addi-

tion, the system prevented the release of more than 

42.4 MMcm (1.5 Bcf) of associated gas that would oth-

erwise have been vented to atmosphere and utilized it 

for gas lifting.

Continuing a sustainable approach
The complete systems approach emphasizes the  

need for all aspects of the production conduit  

to be addressed, forming a continuous improve- 

ment process. 

Historically, the industry has been guilty of undertak-

ing these initiatives cyclically in line with the oil price. 

However, parameters change, inefficiencies grow and 

the value of a sustainable approach becomes more 

important as systems degrade.

The feedback of results and ongoing surveillance of 

the performance enhancements is key when determin-

ing a more effective methodology and/or identifying 

new potential candidates. This, in turn, sustains the 

cycle until all options are exhausted. 

The low oil price environment has dictated a shift in 

focus toward a stronger production optimization strate-

gy. In the longer term, however, the benefits of having 

this approach, independent of oil price, will ensure the 

potential from assets is truly maximized before moving 

into the abandonment process. 

References available.
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David Duguid, Hitachi Consulting

T
here was a realization across the industry of the 

urgent need to improve performance and produc-

tion efficiencies even before the recent decline in oil 

prices. Maximizing revenues is crucial to the survival of 

any business and, with many assets struggling to produce 

at breakeven costs, optimizing production can make the 

difference between survival and going out of business. 

For many years the industry has invested in a host of 

improvement initiatives, and yet its conversations reveal 

a general disappointment with what many of these ini-

tiatives deliver. In many cases, short-term benefits were 

realized, sometimes with impressive results. But, invari-

ably, even in the more successful cases, these benefits 

have faded over time. There also has been a lot of effort 

in introducing operational excellence and continuous 

improvement principles in general to improve produc-

tion optimization.

Production optimization tends to be delivered 

through advances in technology, process and skills. In 

all its various forms, technology plays an important role 

across the asset delivery value chain, from subsurface 

and wells management to topsides facilities. Processes, 

and in particular management processes, facilitate data 

gathering and decision-making to ensure optimization 

efforts are focused appropriately, while knowledge and 

skills are required to operate and manage technology 

and processes effectively.

In Hitachi’s experience of the industry, the company 

has not found differences in the availability of these fac-

tors to be materially significant. Most operators possess 

the technology, management processes and skills with 

the potential to deliver more value. The key word is 

“potential.” What is required to unlock this potential is 

an organizational culture that encourages and focuses on 

sustained effort to drive improvements to production effi-

ciency. It’s not what you have but how well you apply it.  

Organizations that have succeeded in developing a 

culture of continuous optimization have done so with 

a great deal of effort and a relentless focus on driving 

change. As urgent as the need for production optimiza-

tion is in most organizations, what is perceived as “resis-

The culture of continuous  
production optimization 

Continuous production optimization requires the creation and adoption  

of a new culture within an organization to be successful.

Unlocking the potential of an asset to deliver 

more value requires an organizational culture  

that focuses on a sustained effort to drive 

improvements to production efficiency.  

(Source: Hitachi Consulting)
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tance to change” often occurs. This response is typical 

from a workforce that often wants nothing more than 

the ability to go about their jobs. 

A major challenge of promoting a “culture of pro-

duction optimization” is to remove the perception of 

change being an unknown quantity and something to 

fear. Continuous improvement and production optimi-

zation should be seen as positive forces for the good of 

the organization and all who work within it.

Not just about increasing uptime
The word “optimization” suggests there is more to consider 

than merely getting the most production from the asset. 

Working to optimize production also means paying atten-

tion to other operational factors that represent value to the 

business. These include safety and environmental assur-

ance as well as minimizing capital and operating costs. 

Optimization implies managing trade-offs. A holis-

tic approach to all potential improvement solutions 

is required to ensure that an organization is not only 

ranking initiatives, whether related to production or cost 

reductions, but is balancing all potential solutions for 

the overall good of the business.

Production optimization efforts are most effective when 

the whole value stream is reviewed and managed holisti-

cally, with involvement and constructive challenge from 

across the organization. Collaboration between the differ-

ent functions replaces what might otherwise appear as silo 

behavior. Managing the entire value chain as a complete 

system when evaluating options will ensure that the appro-

priate balance of resources and funding are allocated to 

the proposed production optimization solutions.

Too focused on technology solutions?
Old and new technologies exist across the value chain 

to help deliver improvements in production efficiency. 

Examples of innovative technologies introduced to the 

oil and gas industry in recent years include time reservoir 

monitoring and surveillance; sound well flow rate and 

composition measurement; distributed control systems 

(DCS) communicating directly with computerized main-

tenance management systems (CMMS); and Big Data 

analytics that help to inform changes in commercial 

strategy, taking into account global market conditions.

As impressive as these technology advances are, 

functional leaders tend to focus on those innovations 

closest to their own areas of knowledge and expertise. 

For example, geophysicists might tend toward seeing 

reservoir surveillance as the main area on which to focus 

investment; well integrity engineers, ultrasound sand 

monitors; plant managers, DCS/CMMS integration; 

commercial managers, Big Data/analytics; and so on.

Clients implementing technology solutions often face 

challenges related more to cultural and organization-

al issues than the technology itself. It is not unusual 

to hear of clients who have invested in technology to 

address particular issues in their assets and then struggle 

to implement this technology to its full potential.

Importance of a clearly communicated vision
For production optimization to be truly effective, man-

agement needs to foster a shared vision and spirit of col-

laboration. The vision needs to represent something that 

people working in all areas of the business can relate to 

and identify with. They need to be able to discern a com-

mon purpose that is specific enough to be meaningful 

but also something to which everyone in the business can 

align their day-to-day tasks and fully commit to.

In any industry it is essential that all employees can 

deduce and articulate a line of sight between their day-

to-day tasks and the company’s overriding vision, strate-

gy and objectives. When this is the case, managers have 

confidence that new production optimization initiatives 

raised by anyone in the organization will be aligned with 

the desired outcomes and unanimously embraced.

What does a continuous optimization 
process look like?
Continuous improvement efforts usually follow a “plan, 

do, check, act” (PDCA) approach (see diagram). There 

Provide 
cost/

benefit 
analysis

Rank/
prioritize
solutions

Decide
which

solutions to
implement

Design
implementation
and create plan

Execute
implementation

plan

Confirm
sustainability
of solution

Gather
data

Propose
potential
solutions

The continuous management of initiative to optimize  

improvement is a multistep process within the PDCA cycle. 

(Source: Hitachi Consulting)
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is an iterative effect of repeating the cycle that results in 

a move toward the optimum output of a process or the 

quality of a product. Change programs typically use a 

linear-based project method such as the following steps:

• Gather data;

• Propose potential solutions;

• Provide cost/benefit analysis;

• Rank and prioritize solutions;

• Decide which solutions to implement;

• Design implementation and create plan;

• Execute implementation plan; and

• Confirm sustainability of the solution.

This is a sound approach for managing large-scale cap-

ital projects, but if a company wants to develop a culture 

of optimization in an organization, the process needs to 

be thought of in more cyclical terms.

The linear approach described above can be overlaid 

on the PDCA cycle. Note that in a continuous optimiza-

tion cycle, planning is still a relatively large factor. Also, 

it is extremely important that implementation is not con-

sidered to be fully complete until sustainability is assured 

and the solution is perceived as business as usual.

How to foster a culture of  
continuous optimization
The importance of a clear and well communicated 

vision already has been discussed as a key element of any 

strategy that requires the commitment and engagement 

of not only leaders and managers but of the wider work-

force too.

It also is important for leadership to provide reassur-

ance to employees and managers that continuous change 

is not something to be feared. The word “fear” in this 

context might sound like an exaggeration, but it is a nor-

mal human response to circumstances that change or are 

forced upon us seemingly outside of our control. 

Industry executives and business leaders understand 

that change is necessary when faced with implementing 

it across their wider organizations. The barrier of resis-

tance often is seen as needing to be defeated or broken 

down. Rather than getting into a confrontational situa-

tion, it is more effective to address the underlying causes 

of fear of change among the workforce. This can be 

done by providing a sense of control or involvement at 

different stages of change.

There are three main concepts to consider when 

addressing fear of constant change. First, ensure that 

existing systems and processes are stable and that pre-

vious optimization improvement initiatives are fully 

embedded or at least require minimal effort to sustain 

than other established and stable systems and processes. 

Second, actively engage the wider workforce in the 

design and implementation of new systems and pro-

cesses by selecting key members of the workforce to 

work on the design and implementation of optimiza-

tion efforts. The vision and communication strategy 

will have a more pronounced effect on obtaining 

buy-in than merely informing them of the compelling 

case for change and hoping for intrinsic motivation 

to deliver. 

Third, stabilize new systems and processes within the 

organizations by making them integral to the day-to-day 

workings of the organization. Resources and efforts to 

complete this step should not be underestimated, and 

sustainability activities should be integral to the final 

steps of an implementation plan.

Governance
While maintaining the enthusiasm and creativity required 

to support a culture of production optimization, it is 

important to introduce mechanisms that ensure all solu-

tions are aligned to the business objectives. 

In Hitachi’s experience, alignment and coordination 

are best provided through a project management office 

(PMO) or other initiative/change management function 

that maintains oversight across all major change and 

optimization initiatives within an organization. 

Key roles within such a function should include 

identifying points of synergy as well as conflict and 

also making sure that projects are well scoped and 

designed to fit in with the organization’s optimization 

objectives. It is also important that the PMO func-

tion has responsibility for evaluating project results 

to ensure that the expected return on investment 

was achieved and for capturing and sharing learn-

ings that can be used to improve the next round of 

improvement projects. 

Constant change
Change needs to be seen as a constant within a culture 

of production optimization, but in a way that does not 

make employees or management feel unsettled. There 

needs to be steadfast commitment by leadership to stay 

the course when driving continuous change as well as a 

clear sense of discipline in ensuring that improvements 

are fully embedded and sustainable before declaring 

implementation complete.

It is also important to engage the wider workforce in 

helping deliver the vision and objectives of leadership. 

This will help alleviate any resistance to change and will 

actually help motivate the workforce to initiate further 

optimization opportunities. 
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Ian Brown and Trevor Stoddard, Baker Hughes

D
igitalization of the aviation, automotive and other 

industries has fundamentally improved the way 

these industries manage production by leveraging auto-

mation in the manufacturing process. Automating the 

process improves efficiency by enabling management by 

exception—that is, focusing on how to mitigate or elim-

inate shortcomings rather than trying to manage every 

detail of the operation.

The digital oil field (DOF) aims to advance the way 

the oil and gas industry manages producing assets by 

leveraging automation and modeling of large volumes 

of real-time data to improve process efficiencies and 

output while reducing cost. Within the DOF, the end 

goal of integrated asset management is to accurately 

model hydrocarbon flow throughout its life cycle from 

the reservoir through pipelines using advanced petro-

leum engineering science. As in the automotive indus-

try, automating the process can enable management by 

exception and make the industry more efficient—never 

more critical than in a low-market environment. 

One area where DOF initiatives can play a major role is 

in production efficiency—the ratio of actual production 

to maximum production potential. Designed specifically 

for such initiatives, Baker Hughes’ FieldPulse software 

combines real-time production monitoring and mod-

el-based predictive analytics to increase production effi-

ciency by enhancing the line of sight into asset  

Enhancing production  
efficiency through model-based 

predictive analytics 
New approach combines real-time production monitoring with model-based  

predictive analytics to increase production efficiencies.

FIGURE 1. Line of sight into large assets in real time is made possible using FieldPulse model-based analytics. (Source: Baker Hughes)
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performance. Actionable information is automatically 

generated through real-time modeling, which enables 

asset teams to manage complex fields or large well counts 

more efficiently. The software combines data connectiv-

ity, well models, asset key performance indicators (KPIs) 

and tailored workflows into a single platform that can be 

applied at scale across thousands of wells, deployed quick-

ly and repeated across multiple assets (Figure 1).

The ability to apply this predictive platform on a 

large-well-count or multiple-asset scale without having 

to invest in new modeling licenses and engineering 

analysis can ultimately result in millions of dollars of 

savings in technology and time costs. 

Managing for the life of the asset
Technological advances in the oil industry have led to 

the construction of more complex wells which, in turn, 

have generated more sources of information and more 

corresponding data that must be tracked and optimized. 

True DOF products are much more than aggregations 

of Big Data. Data analytics are being adopted rapidly 

across the industry as a means to improve performance 

by tracking and optimizing the wells within existing 

assets. However, data-driven analytics alone will not 

sustain higher production efficiency over the life of the 

asset. What is needed is improved use of models of the 

entire hydrocarbon production path, updated continu-

ously with integration of field and well data.

Underperforming wells, unplanned shut-ins and 

inefficiencies within the supply chain can affect pro-

duction efficiency and significantly reduce return on 

investment. Through insight into a field’s past, present 

and future using model-based analytics, a team with 

large numbers of wells can manage its asset proactively 

in real time. The model-based predictive analytics soft-

ware uses the latest surveillance techniques to manage 

wells by exception, identify events and then trigger 

customizable workflows that integrate existing models, 

databases and work processes to allow the asset team to 

take action and minimize downtime.  

Over time operational efficiency gains ultimately free 

engineering resources, which enable asset teams to pro-

actively manage their expansive operations. Being pro-

active helps keep wells operating closer to their poten-

tial while lowering production losses and reducing ser-

vice costs. Following this approach, improved efficiency 

is not necessarily linked to higher levels of investment. 

Instead, higher production efficiency is directly linked 

to quality of operations (Figure 2).

Asset-level scalability
The uniqueness of the DOF software described in this 

article is that it can apply model-based well surveillance at 

scale. As assets mature and the performance of the wells 

changes, traditional threshold (high/low)-based KPIs need 

to be constantly updated to reflect changes in the state of 

the reservoir. With large numbers of wells, threshold-based 

KPIs become difficult to maintain and are not applicable. 

At large scale it becomes necessary to use a tolerance- and 

volatility-based approach rather than a mere good/bad 

approach. Using dynamic volatility-based interpretation 

significantly reduces the need to modify KPIs. This reduces 

the number of false positive or “stale” KPIs, which often can 

hinder the adoption of large-scale surveillance products. 

A unique built-in vendor-neutral nodal analysis 

engine makes it possible to use existing well models for 

real-time surveillance without having to incur additional 

costs for well modeling licenses. The predictive analyt-

ics software automatically and continually updates well 

models within entire assets with more insightful KPIs 

from real-time data. Running in real time and at scale 

enables critical operational workflows such as virtual 

metering, artificial lift diagnostics, model deviation, well 

test validation and automatic well model calibration. 

Applying the models to perform basic scenario mod-

eling significantly reduces the time required to make 

informed operational decisions. The nodal technology 

also supports multilateral and smart-well completions, 

enabling workflows such as zonal rate allocations and 

KPIs such as crossflow detection. As a result, any well 

deviating at a moment’s notice can be managed preven-

tively rather than after the fact.

This DOF platform is one of the first fully integrated 

products to support smart well technology with a  

FIGURE 2. With a proactive approach enabled by model-based  

analytics, production efficiency can be improved through higher 

quality operations rather than more capital investment.  

(Source: Baker Hughes)
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modeling workbench that allows engineers to model 

complex completions in highly visual single-well mod-

els. The software supports zonal rate allocations and 

can detect changes in zonal flowing conditions, inflow 

control valve (ICV) or choke changes, and potential 

crossflow issues. The models generated can be seam-

lessly applied to the real-time environment to monitor 

smart well performance.

Field case study

A Middle East oil company sought a DOF solution to 

enhance key production workflows using both model- 

and data-driven analytics. The software was deployed 

in less than three weeks for an asset that included two 

smart wells. The software was connected to the opera-

tor’s existing data sources. Existing well models were 

loaded into the application and repurposed for run-time 

use. Model-based workflows included rate estimation, 

zonal rate allocation, well test validation and model cal-

ibration. Data-driven workflows included automatic well 

test reporting and production target tracking, including 

a rate vs. allowable rate KPI. 

Applying four different virtual metering techniques 

enabled real-time model-based rate estimations. Zonal 

allocations and ICV modeling also were performed on 

the smart wells. Well test records were generated from a 

tower-based multiphase flowmeter test unit. Data-driven 

logic was used to automatically detect whether wells 

were on test and whether the test was valid as well as to 

automatically record the results. The software automat-

ically compared the test data with the well model and 

alerted the asset team to deviations. 

The integrated nodal technology was used to recali-

brate well models to match the well tests. Oil, gas and 

water estimates were then used to calculate the KPI to 

measure production targets vs. the allowable rates. The 

end objective for the operator is to apply the DOF soft-

ware to improve production efficiency across 1,000 

wells and, in the process, possibly save millions of dol-

lars in costs. 

COVER STORY:  

PRODUCTION OPTIMIZATION

http://EPmag.com
http://www.pbioilshow.org
http://www.pbioilshow.org
mailto:pbioilshow@pbiolshow.org


September 2016   |   EPmag.com40

Rod Uchytil, Andy Bradbury and  

Jack DeGrand, Impact Fluid Solutions

R
ecent field applications have confirmed that use of 

wellbore shielding technology in lieu of calcium 

carbonate (CaCO
3
) can substantially reduce formation 

damage and increase production in weak and structur-

ally complex reservoir geologies. 

Wellbore shielding technology comprises an ultralow- 

invasion additive that creates a strong but thin seal that 

reduces fluid invasion and maintains wellbore stability 

even under high differential pressures. The technology, 

which performs the same sealing objective as CaCO
3

but with reduced formation damage and improved 

production, challenges conventionally held wisdom that 

weighting and bridging agents used in reservoir drill-in 

(RDF) or completion fluids must be completely acid-sol-

uble to minimize production-restricting skin.

The technology is typically incorporated in the RDF 

or completion fluid system in concentrations that rep-

resent only 2% to 2.6% (based on 7 parts per billion 

[ppb] in a 12-lb/gal RDF) of the total solids content. 

Though not entirely acid-soluble, the wellbore shielding 

agent deposits an impermeable barrier that effectively 

shields solids invasion to minimize formation damage 

during the drill-in process. In most cases the thin filter 

cake simply lifts off with the initiation of production, 

requiring negligible differential pressure. Since acid 

cleanup usually is not required to remove the cake and 

near-well solids invasion, both costs and time to first 

production are reduced appreciably.

Third-party return permeability studies confirm the 

use of shielding technology to minimize formation dam-

age. The most striking results were seen in Venezuela, 

where the addition of 7 lb/bbl of the wellbore shielding 

additive in a 12.5-lb/gal oil-based RDF reduced the 

damage ratio to 4.5% compared to the pretreatment 

damage ratio of 64.3%.

Issues with CaCO
3

Formation damage studies using wellbore shielding tech-

nology challenge the widely accepted concept that any 

additive used in a RDF or completion fluid must be 100% 

soluble in hydrochloric acid (HCl). The use of HCl is 

commonplace to clean up the well and remediate damage 

caused by the invasion of drilling solids in the formation. 

That conventional thinking has long made CaCO
3
 the 

weighting and bridging agent of choice for drilling the 

reservoir, where it displaces altogether insoluble barite.

Evidence is mounting, however, that the benefits of 

CaCO
3
 (maximum 98% acid solubility) are offset by the 

comparatively higher volumes required and its rapid 

degradation under the shearing forces generated while 

pumping the fluid. Compared to conventional API barite, 

which has a 4.2 specific gravity (SG), building a 12-lb/gal 

drilling or completion fluid system with CaCO
3
 (2.6 SG), 

for instance, requires nearly 40% more solids volume. 

As CaCO
3
 is an extremely soft mineral, degradation 

is swift, with micron-sized reductions of a considerable 

portion of the total volume, often after only one or two 

circulations (Table 1). Thus, not only are the particles 

rendered incapable of plugging reservoir permeability, 

but the smaller material is now capable of invading 

much further in the reservoir, which can be inacces-

sible to acid cleanup, thereby increasing the risk of 

possibly irreparable formation damage. More recently, 

Yang (2015) used sensitive focused-beam reflectance 

measurement techniques, reliable laser diffraction 

and sophisticated image analysis to conclude that size 

degradation of CaCO
3
 occurs at a much lower shearing 

Reservoir ‘shield’ counters  
absolute solubility contention  

New technology offers a more cost-effective alternative to CaCO
3
.

TABLE 1. This table shows the percentage degradation change after 15 minutes of Silverson Shear for wellbore shielding additive vs. 

CaCO
3
. (Source: Impact Fluids)

DEGRADATION CHANGE
Fluid Type Oil Water XC WBM Oil Water XC WBM Water

Material
Wellbore Shielding 
Additive

Wellbore Shielding 
Additive

Wellbore Shielding 
Additive

Calcium 
Carbonate

Calcium 
Carbonate

Calcium 
Carbonate

Carbonate 
Blend

% change in d(0.5) 15.5% 2.5% 10.1% -63.5% -40.8% -45.9% -35.0%

% change in d(0.9) 2.2% 0.3% 16.5% -65.8% -28.2% -46.0% -33.8%
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rate and to a considerably larger extent than previously 

assumed. The study, therefore, called into question 

the use of CaCO
3
 alone in applications requiring strict 

maintenance of precise particle sizes. 

The case for wellbore shielding
Wellbore shielding addresses the drawbacks inherent in 

CaCO
3
 as a solution for sealing weak formations and loss 

zones. The technology comprises a proprietary blend of 

cellulosic and other materials to form small and deform-

able particles in the fluid system that create an extremely 

low-permeability barrier at the fluid-rock interface. Unlike 

traditional plugging solutions, the shielding additive effec-

tively minimizes fluid and pressure invasion across a broad 

range of permeabilities, preventing entrained solids from 

invading matrix pores and microfractures (natural or 

induced) up to 3,000 microns.  
The resulting “shield” stabilizes mechanically weak 

zones and reduces the risks of differential sticking while 

mitigating whole mud losses deep into the reservoir. 

Acidizing deep invasion becomes even more problemat-

ic with fluid densities of 10 lb/gal or higher, with acid 

depletion accelerating as it enters the formation. 

Owing to the minimal concentrations required in an 

RDF formulation (as low as 4 ppb), only a small percent-

age of the filter cake becomes insoluble. Specifically, if 

the mud remained homogeneous when the cake was 

deposited, the insoluble component would generally rep-

resent only 1% to 2% of the total dissolvable material. 

The wellbore shielding additive, which is fully compat-

ible and used effectively in combination with CaCO
3
 sys-

tems, is partially acid-soluble, the extent of which increas-

es in proportion to bottomhole temperature. At 100 C 

(212 F), 55% of the total content is soluble, increasing to 

63% at 121 C (250 F). Consequently, the total insoluble 

solids content quickly becomes a moot point.

Notably, as reflected in recent formation damage eval-

uations, the wellbore shielding additive generally deliv-

ers lower flow initiation pressure than the base fluid, 

with improvements in return permeability percentag-

es. As a case in point, the addition of 6 ppb wellbore 

shielding additive in a mud-damaged medium perme-

ability formation in Colombia increased return perme-

ability from 89.29% to 98.44%. In the Middle East the 

shielding additive reduced formation damage to 16.9% 

from 25.3% at 1,000 psi and at 1,400 psi reduced the 

damage ratio from 30.6% to 18.0%. 

Acid-free cleanup
As illustrated in wells drilled in a highly depleted uncon-

solidated sandstone reservoir in Oman, the wellbore 

shielding technology eliminates, in some cases, the need 

for acid cleanup prior to the commencement of produc-

tion. In this case the reservoir sections demanded strict 

control of equivalent circulating densities (ECDs) to min-

imize hydrostatic overbalance and prevent induced losses. 

The reservoir was drilled with a water-based RDF incor-

porating 30 ppb to 40 ppb of sized CaCO
3
, which not 

only increased ECD but experienced rapid degradation, 

restricting invasion control and optimal bridging, espe-

cially in larger pore sizes. While the CaCO
3
 particles were 

effectively dissolved with an acid wash, continued induced 

losses in several more pressure-depleted wells and higher 

fluid costs prompted the operator to seek an alternative. 

The operator replaced CaCO
3
 with 6 ppb of the 

wellbore shielding agent. The result was a dramatic 

reduction in ECD and associated invasion without the 

added costs of an acid wash. After several wells, losses 

were reduced.

Wellbore shielding also has been used in CaCO
3
-

weighted fluids to lower the overall solids concentration 

and reduce damage. In an onshore well in Germany 

potential instability in the upper Rotliegend sandstone 

reservoir required RDF density that would exceed the 

fracture gradients of the underlying and highly deplet-

ed Bunter sands. Typically, up to 76 ppb of convention-

al bridging materials had been used to partially seal the 

induced fractures and prevent losses. Mixing 6 ppb of 

the ultralow-invasion additive with 30 ppb CaCO
3

allowed the reservoir to be drilled trouble-free to target-

ed depth with no losses. 

References available.

A clashach core after formation damage testing shows that 

the wellbore shielding agent deposits an impermeable barrier 

that effectively shields solids invasion to minimize formation 

damage. (Source: Impact Fluids)
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Douglas Clark, Contributing Editor

N
atural disasters such as raging winds and seas might 

appear to create the greatest risks to offshore oil plat-

forms and gas rigs. However, safety-related and life-threat-

ening accidents continue to plague operations and raise 

significant concerns with corporate leaders. It’s the grow-

ing number of reportable incidents and near misses that 

occur when overhead objects (e.g., equipment and tools) 

drop from hundreds of feet above a work area due to 

improper fastening and unreliable means of securing.  

Dropped objects present such a significant danger at 

operational sites—onshore as well as offshore—that a 

growing number of advocates have pushed for better 

safety hazard management practices. Unfortunately, 

progress is gradual, in part because of the enormity of 

the oil and gas entities. These large fleets are some-

times slow to change.  

Also, improving an unsafe work environment 

demands educating a vast web of not just CEOs but per-

sonnel, site managers and the ancillary companies that 

design and supply products or provide transportation, 

installation and maintenance services. 

Yet a wave of good intentions and commitment is 

gaining force. 

The initiative began in the late 1990s when offshore 

companies operating in the North Sea noticed an 

increase in reportable incidents that included injuries, 

near misses and deaths related to unintended overhead 

objects falling. Damaged equipment and productivity 

interruptions certainly provoked concern, but neither 

of those issues could compare to serious bodily injury 

of employees and loss of life. Eventually, the industry 

determined that dropped objects become lethal at spe-

cific combinations of height and weight.

The data uptick inspired the beginnings of a global 

organization focused on safety measures for the protec-

tion of offshore workers. A booklet called Best Practices 

Guide for Offshore Environments was created and shared. 

It was a relatively short book, but it spelled out the caus-

es of dropped objects and the steps that needed to be 

taken to prevent catastrophe. 

The booklet caught on within the industry, and many 

companies wanted to implement the life-saving strat-

egies. At that point, recognizing the pervasive nature 

of the danger, the organization agreed that an inde-

pendent workgroup was needed to better disseminate 

the information. That decision led to Dropped Objects 

Prevention Scheme (DROPS).

Failure is not an option 
DROPS has since expanded the guidebook into a 130-page 

PDF that addresses safety practices for all operational  

Dropped objects lead  
to industry safety review  
The DROPS best practices guidebook inspires safety hazard management initiatives, 

including the first reusable fastener recommended for secondary retention.

Dropped objects pose one of the greatest safety risks in the oil 

and gas industry. (Source: Spiralock)
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activities. A free edition is available on its website at  

dropsonline.org. The organization is represented worldwide 

by 200 operators, contractors, service companies and 

industry groups. Needless to say, they all share a commit-

ment to prevent the lethal problem of dropped objects.

Since its inception, membership has grown to about 

2,400 members thanks to annual forums at industry 

trade shows in the U.K., North America and Asia. The 

events allow original equipment manufacturers to 

discuss their reportable incidents and share their solu-

tions. Also on hand are a few educational presenters, 

who represent vendors that create safety improvement 

products such as engineered fasteners. 

Ryan Bostick, a STANLEY Engineered Fastening tech-

nical sales representative who is a fastening specialist with 

expertise in the oil and gas industry, said the all-day tech-

nical sessions have spawned a new program called “Train 

the Trainers,” wherein DROPS experts offer onsite 

consultations and instruction. The organization also has 

expanded its library and now offers four more books. 

“They cover lighting and tooling and basically any-

thing overhead that could fall and injure workers. 

That’s where we and others come in,” Bostick said.

One volume called “Reliable Securing” discusses every 

form of fastening, including rope, wire, welding and 

soldering. Another name for this fastening reliability is 

secondary retention. About 90% of the world of fasten-

ing recognizes secondary retention as a backup plan for 

the fasteners to make sure they will not come loose and 

create another dropped object incident.

Primary retention on a nut, bolt or tapped hole typi-

cally refers to torque. “If you put a nut and bolt togeth-

er and you torque them to a specification, you achieve 

primary retention,” Bostick said. “But what is your back-

up plan in case the operator fails to torque it properly? 

What did you do to back that up?”   

Another concern is fasteners that loosen as a result 

of vibration and heat (when adhesives are used) in con-

fined spaces offshore and onshore. 

For many years, the conventional method of second-

ary retention was standard locknuts, bonding agents 

or safety wire. They all are reliable and accepted, but 

they are not reusable. Spiralock, a product of STANLEY 

Engineered Fastening, released the first reusable lock-

nut and was added as an acceptable secondary retention 

device to the DROPS book.  

Spiralock also released the first thread innovation for 

fasteners since World War II. Its reengineered thread 

form adds a unique 30-degree wedge ramp at the root 

of the thread that mates with standard 60-degree male 

thread fasteners. 

The wedge ramp 

allows the bolt to 

spin freely relative to 

female threads until 

clamp load is applied. 

“The free spinning 

function is important 

when you are 40 ft 

[12 m] above ground 

attempting to torque 

down a fastener  

without falling,” 

Bostick said.  

The crests of the 

standard male thread 

form are then drawn tightly against the wedge ramp, 

eliminating radial clearances and creating a continuous 

spiral line contact along the entire length of the thread 

engagement. This continuous line contact spreads the 

clamp force more evenly over all engaged threads, 

improving resistance to vibrational loosening, axial-tor-

sional loading, joint fatigue and temperature extremes.

“When you look in the book, you see that every other 

product is followed by a warning—‘DO NOT REUSE.’ 

Spiralock supplied the first reusable nut to be intro-

duced into the secondary retention world of dropped 

objects,” Bostick said. 

Best practices, random orders 
Despite the obvious importance of DROPS, a certification 

with mandatory compliance is not yet an industrywide 

standard. There still remains a gap between corporate 

leadership that pledges its allegiance to safety and oper-

ators who must work within a budget and have limited 

authority to requisition superior but sometimes more 

expensive fasteners even though there are potential 

life-threatening risks.

Change might be slow, but that doesn’t mean DROPS 

is not having an impact in the offshore environment. 

Bostick said he hadn’t fully grasped the impact of the 

organization until Spiralock started receiving new 

orders from around the globe. When he asked those 

customers why they had made a purchase, he learned 

that the company was listed in the book as an enforcer 

of the group’s safety guidelines.  

Also, he said attendance at the DROPS forums by 

some of the world’s largest oil companies proves that the 

organization and its mission is for real and here to stay.  

“Some of these enormous companies have actually 

created DROPS divisions within their own companies. 

And that’s a good sign,” he concluded. 

Fasteners designed to be used for secondary 

retention can eliminate potentially fatal  

occurrences. (Source: Spiralock)
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W
ith a large inventory of drilled and uncompleted 

wells in the U.S., hydraulic fracturing activity 

will likely be a first step toward recovery in the North 

American oil and gas industry. When that happens, 

large volumes of flowback water will require operators 

to increase the quantity and capacity of injection wells 

and saltwater disposal (SWD) facilities. A lesson learned 

from the shale boom of the last five years is that the high 

concentration of oil and the wide range of water com-

position and contaminants in most flowback water is a 

challenge for conventional SWD facilities.

An optimized SWD facility design was developed by 

NOV to help operators with these challenges, changing 

the way the industry looks at SWD by updating equip-

ment selection and creating a safer, more efficient site. 

Optimized design
Traditional SWD facilities host a large battery of tanks, 

vertical gun barrels and a centrifugal pumping system 

with heavy dependency on treatment chemicals for oil/

water separation. The use of centrifugal pumps that 

shear oil droplets and inefficient vertical gun barrels 

result in lost oil revenue and impaired well disposal 

capacity. An increase in solids concentration results in 

numerous tank cleanouts with the potential for environ-

mental contamination and increased safety risk for oper-

ators and contractors. 

The optimized SWD site design has simple yet effec-

tive hydraulics and a compact footprint that reduces 

capital cost, minimizes operating costs, maximizes oil 

recovery, optimizes well injectivity, reduces complexity 

and improves operator safety.

Marcellus facility redesign
ClearWater Solutions built an SWD facility east of Cam-

bridge, Ohio, in 2014 to serve the Marcellus Shale mar-

ket. Following conventional wisdom, the facility design 

included a centrifugal pump offload system and a set of 

five frack tanks for truck offloading and water holding 

capacity. Saltwater was pumped from the tanks using a 

second centrifugal pump into a set of two vertical gun 

barrels followed by 10 dirty water tanks. 

Like most public SWD facilities, revenue 

for ClearWater Solutions is generated 

from disposal fees. The company’s ability 

to make higher returns on their invest-

ment depends heavily on the additional 

revenue generated from the sale of recov-

ered oil. In the first year of operation, 

the facility recovered and sold only one 

truckload of oil. In addition, the need to 

clean out solids that accumulated in the 

frack tanks and to clean out the nonrecov-

ered oil from the well every 60 days greatly 

increased the company’s operating costs. 

Knowing the facility should recover 

more oil, the company recognized that 

its conventional equipment was failing 

to deliver. ClearWater Solutions learned 

during a consultation with the NOV engi-

neering team that NOV had validated the 

commonly held belief that progressing 

Optimized SWD site increases revenue, 
decreases operating costs
A new SWD facility design creates a safer, more efficient flowback fluid disposal process.
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The new ClearWater Solutions offloading station features two lanes and is 

equipped with two Moyno PCP systems. (Source: NOV) 
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cavity pumps (PCPs) can coalesce 

oil droplets in saltwater while devel-

oping its WaterWolf dynamic oil 

recovery system. Armed with these 

data, ClearWater made the decision 

to upgrade its pump offload stations 

with PCP technology. The company 

built two new truck offload lanes 

equipped with Moyno PCPs.

However, the new pumps alone 

were not the complete solution. The 

frack tanks at the front of the facility 

were catching both oil and solids 

requiring frequent cleanouts, and 

preventing oil recovery. Company 

management opted to replace the 

frack tanks with a horizontal gun 

barrel (HGB) to eliminate tank clea-

nouts and improve oil recovery.    

The HGB design was first intro-

duced and commissioned by NOV in 

an Eagle Ford Shale SWD facility in 

South Texas. The HGB is a pressure 

vessel-based design and is equipped 

with Tore Online Vessel Desanding system. It is built to 

immediately follow the PCP offload station and is used to 

eliminate any further pumping of the water and shearing 

of the oil prior to the injection pumps. 

Seeing results
In February 2016 NOV commissioned the Moyno PCP 

offload station and HGB at the ClearWater facility. The 

operators noticed a change right away when the level 

sensors on the oil tanks started to rise for the first time 

in the past year. 

Within a week of operating the new system, the com-

pany sold a full truckload of high-quality oil recovered 

from the facility. In the first four months of operation 

since the new system was commissioned, the facility has 

averaged one to two truckloads of high-quality oil sales 

per month with zero tank cleanouts. 

“Now we have on average 24 to 36 pickups of 

high-quality oil per year compared to our initial one 

pickup per year,” said Brad Erdman, vice president of 

ClearWater Solutions. 

The company’s overall operating costs have decreased 

due to its ability to capture more oil before it goes into 

the well, keeping the well open for longer periods of 

time before needing to shut down for acid treatments. 

“We were doing acid jobs every 60 days, but now it 

is quarterly or less, which is at least double the time 

between acids job,” Erdman said. In addition, the quan-

tity of filters used also has decreased, further contribut-

ing to the lower operating costs that are now realized. 

Building for the future
ClearWater Solutions is now building a second facility based 

on the new optimized SWD process that incorporates the 

Moyno PCPs and HGB designs. In addition, the new facil-

ity will feature a robust and corrosion-resistant fiberglass 

piping system and NOV’s newest addition to the optimized 

SWD process called EZ Skim. This patent-pending feature 

works with the elements of the HGB to simplify oil recovery 

from the dirty water tanks. By turning three valves, the oper-

ator can set a tank to skim mode and walk away. 

EZ Skim sets the water level at just the right height 

to recover all of the floating oil without spills or equip-

ment damage and without distracting the operator from 

other important tasks such as servicing the trucks that 

line up in the driveway. 

The skimmed oil is returned to the HGB, where it 

can be recovered as a dry oil product without contami-

nating oil in the sales tank. Once a tank has been fully 

skimmed, it can then be emptied down to the outlet 

line without pushing valuable oil to the injection 

pumps. This lets the operator pump his entire tank bat-

tery down to its lowest level, giving him full capacity to 

receive water from the next wave of inbound trucks. 

Skimmed oil is returned to the HGB, where it can be recovered as a dry oil product without 

contaminating oil in the sales tank. (Source: NOV) 
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UNCONVENTIONAL EXPLORATION  

TECHNOLOGY

C. J. Criss and Andy Bull, INOVA Geophysical

T
he effort to develop unconventional resource plays 

has driven the need for higher quality seismic data 

and caused the effort in more recent years to shift focus 

to the low frequency side of the spectrum. Fundamental 

changes in the understanding of vibrator and sensor 

technology have expanded the opportunity to generate 

and record broader bandwidth seismic data. 

During the same period, operational strategies have 

been developed that have delivered significant produc-

tivity improvements. All of these advances have been 

enabled by a new generation of equipment designed to 

deliver broadband seismic data while offering levels of 

flexibility and efficiency that allow recording crews to 

adapt to different shooting environments and still pro-

vide high-quality, low-cost data to their clients.

Challenges, rewards 
To some degree it has been the recent push to explore 

for unconventional oil and gas plays that has had the 

greatest impact on seismic data recording in the past 

10 to 20 years. As the exploration industry gradually 

gained an understanding of rock types and properties 

and their role in production, the value of high-qual-

ity seismic data became increasingly apparent as the 

relationship between the understanding of these rock 

properties and successful drilling projects evolved. 

Without detailed drilling plans derived from seismic 

data the current successes in unconventional resources 

plays would have been constrained. Understanding rock 

properties, fracture orientations and heterogeneity are 

key factors in interpretation. Broadband seismic has 

played a major role in this evolution. Higher frequency 

data allow interpreters to comprehend greater detail in 

the seismic data, while expanding the spectrum into the 

low-frequency portion impacts well ties and the seismic 

inversion process, leading to significantly improved 

impedance and velocity models.

Innovations in source technology
Vibroseis technology has undergone extensive improve-

ment in recent years. Modern engineering methods 

have been systematically applied to overcome limitations 

imposed by mechanical and physical constraints. By 

methodically studying all the components of the Vibro-

seis system, it has been possible to improve low- and 

high-frequency performance, reduce harmonics and 

increase the accuracy of sweeps in terms of fundamental 

ground force. These technologies have been imple-

mented across the full range of INOVA source products 

and applied to surveys in all regions of the world. 

Gathering seismic data in both the high- and low-fre-

quency portion of the spectrum is a world-class chal-

lenge that equipment manufacturers have now begun 

to address. Broadband vibrators like the INOVA AHV-IV 

364 now regularly operate in production with sweeps 

starting as low as 1.5 Hz, which enhances the final pro-

cessed seismic data with frequency content as low as 2 Hz 

to 3 Hz. At the other end of the spectrum, the INOVA 

UNIVIB (Figure 1) can now sweep reliably from 1 Hz 

to 400 Hz, delivering very high-frequency data with a 

small lightweight footprint optimized for challenging 

terrains. These vibrators have worked in dense forested 

regions like the Alberta oil sands, where line cutting is 

Unconventional resources driving 
seismic development    

New equipment developments are resulting from the increasing  

need for broadband seismic in shale plays.

FIGURE 1. The INOVA UniVib source vehicle recently did a job in 

Alberta, Canada, during the winter season. Broadband production 

sweeps and high-productivity Vibroseis methods are increasingly

used in this region, resulting in higher quality data and improved 

operational production rates. (Source: INOVA)
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required. Due to the reduced size and footprint, they are 

proving to be an improved method for gathering data. 

Broadband sweeping and high-productivity Vibroseis 

methods have been combined to produce superior 

results both seismically and operationally.

Recording technology, improved sampling 
The focus on seismic recording equipment develop-

ment has been primarily on channel count expansion 

in recent years. Wide-azimuth densely sampled data 

enhance interpretation for unconventional plays by 

providing data that support a variety of prestack interpre-

tation methods like amplitude vs. offset and anisotropic 

data analysis. These types of field geometries also are 

creating spectacular post-stack images. Another fun-

damental driver on the channel count increase is the 

high-productivity Vibroseis techniques used in open envi-

ronmental regions like the Middle East and North Africa. 

These combined requirements have pushed cable-based 

acquisition systems to higher and higher channel counts. 

On some projects channel counts now exceed 100,000 

live stations. During the same period of development, 

cableless system technology has been improved to the 

point where it is accepted and used almost exclusively in 

some regions, most notably North America. The growth 

of cableless systems like INOVA’s Hawk (Figure 2) in 

that region has been a result of its significant operational 

advantages over cable: smaller crews, less weight, lower 

footprint, and more efficient and flexible operations. 

Cableless technology also delivers cost-effective high-den-

sity sampling by increasing crew efficiency and allowing 

new survey designs to be implemented in the field. 

With digital sensors capable of recording as low as DC 

in a compact and operationally efficient package, the 

system provides the ability to record undistorted broad-

band energy and has been shown to enhance both pro-

cessing and interpretation. 

INOVA’s latest digital single component sensors 

can record data from 1 Hz to more than 400 Hz with 

minimal phase or amplitude distortion, making them 

an ideal choice for broadband cable or cableless 

recording in unconventional prospects. While digital 

sensor technology has not gained significant market 

acceptance to date in all regions, the need for undis-

torted broadband data will create an opportunity for 

this technology to show the value of its defining prop-

erties. Digital sensors are designed to be deployed for 

single-sensor recording, eliminating the need for crews 

to spend time deploying field arrays. While arrays do 

provide certain types of noise reduction, the high-fold 

dense acquisition geometries, which are currently 

trending, will minimize the value of these current 

operational approaches. 

Command, control 
Innovations in acquisition techniques, driven by the 

need for increased productivity in high-channel-count 

Middle East crews, mean that large Vibroseis crews 

can now acquire tens of thousands of vibrator points 

per day thanks to simultaneous source techniques. But 

these techniques also can be deployed at an appropri-

ate scale in other regions. By integrating high-perfor-

mance source controllers like INOVA’s VibPro HD with 

advanced recording systems and digital radios, high-pro-

ductivity Vibroseis operations are now being enabled in 

the Canadian Arctic.

Recent software innovations also are providing seismic 

crews with unparalleled flexibility. With surveys now 

being commissioned in the most complex of terrains, the 

need to combine operational techniques has never been 

greater. With central systems like INOVA’s iX1, users can 

fully exploit the benefits of an integrated hybrid system, 

combining cable-based and cableless recording and shal-

low-water transition zone gear through a single centrally 

controlled broadband system delivering common format 

SEG-D or SEG-Y products. 

Unconventional resource plays have provided a driver 

that has had a profound impact on seismic equipment 

development. Combining broadband innovations in 

source and recording technology with highly efficient 

operational techniques and systems will enhance all land 

seismic operations. Users can now mix equipment types 

to meet the needs of nearly any recording challenge 

while simultaneously delivering superior quality broad-

band data in high-productivity modes. 

UNCONVENTIONAL EXPLORATION  

TECHNOLOGY

FIGURE 2. This image shows the INOVA Hawk in cableless mode. 

Each Hawk unit is a self-contained recording system capable of 

recording continuous data for 30 or more days. (Source: INOVA)
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MULTILATERALS/ 

EXTENDED REACH

Mark Glaser, Calvin Ponton and Ben Butler, Halliburton

M
ultilaterals often are cited as technology that can be 

implemented to maximize reservoir recovery rates 

and decrease field development costs. However, many 

operators are not willing to put multilaterals into practice. 

The most frequently cited reason for not considering 

multilaterals is risk. Without access to data to show oth-

erwise, it is difficult to overcome this industry perception 

toward multilateral technology (MLT). This often leads to 

decisions not to run the technology being based on anec-

dotes of problem installations that occurred more than a 

decade ago, with technol-

ogy and circumstances 

far removed from what 

would be seen today. This 

perception can prevent 

optimal decision-mak-

ing when selecting field 

development strategies. 

To move toward 

addressing this problem 

and to demonstrate the 

true reliability of the 

technology, Halliburton 

conducted a study to 

analyze the data from 

22 years of actual multi-

lateral well applications, 

which were obtained 

from the company’s 

internal records. More 

than 800 multilateral 

installations were evaluated to determine success and 

failure rates. The study showed that MLT reliability 

improved as the complexities of multilateral installa-

tions increased. Successful completions of multilateral 

junctions improved from more than 87% between 1995 

and 1999 to more than 98% during the last five-year 

period as a result of continuous planning, the develop-

ment of and adherence to procedures, management of 

change, communication, and technology development.

The results from this study will enable operators 

make fact-based decisions regarding the reliability 

of MLT so as to determine whether this technology 

should be considered for implementation into resource 

development plans.  

The dataset
Prior to conducting the study, all available end-of-well 

records pertaining to Halliburton’s multilateral oper-

ations worldwide were collected, totaling 951 junction 

installations in 778 individual wells in various geographic 

locations. After a rigorous audit of the acquired data, 33 

critical datapoints were captured for each well. Each of 

the wells analyzed in this study was classified into one of 

the following categories:

• Success: completed in accordance with the design 

from an MLT operational standpoint;

• Partial success: completed with two or more producing 

laterals but not in accordance with the design (i.e., 

completed as TAML Level 2 rather than Level 5);

• Failure: the well, main bore or lateral could not 

be completed in accordance with the design, with 

either or both permanently lost;

• Not complete: MLT operations did not begin or 

were abandoned because of reasons unrelated to 

MLT operations; and

• Insufficient data: well outcome could not be deter-

mined owing to insufficient records.

It is worth noting that for the purpose of this study, 

the designation of success or failure does not pertain to 

a well’s ability to produce but rather denotes whether 

the multilateral junctions were successfully completed 

and installed in accordance with their intended design. 

Multilateral reliability  
greater than thought    

A new study indicates that MLT reliability has improved at  

the same time that it has become more complex.

Two-thirds of the  

multilateral wells  

Halliburton has drilled  

in the last five years are  

at least trilateral wells,  

as shown here.

(Source: Halliburton)
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Records with a status of “not complete” or “insufficient 

data,” comprising 14% of the total dataset, were omitted 

in this study. This left 822 junctions to be analyzed.  

Overall MLT reliability 
The results of this study revealed that of the 822 multi-

lateral junctions (using 11 unique construction systems) 

completed over a 22-year period, 95% of the junctions 

were deemed successes, while 1% were considered par-

tial successes, for a total success rate of 96%. Because this 

average spans a long time period, the data were grouped 

into five-year segments, which revealed that MLT reliabil-

ity improved over time, demonstrating a 98.2% success 

rate for the most recent five-year period. With growing 

technology and improvements in procedure and person-

nel competency, the expectation is that MLT reliability 

will continue to improve. The data analyzed in this study 

showed an overall reliability trend toward 100%.

Reliability by MLT system
Of the 11 junction construction systems represented 

in the data, three continue to be the primary systems 

in use today, while more than half have been retired as 

technology has evolved. The three systems studied have 

a recent five-year reliability of 97.5%, 95.24% and 100%. 

The number of installations for each system over this 

period is 80, 21 and 114, respectively. It is important to 

note that these systems differ in regard to application, 

operational steps and equipment for installation and 

completion, which is, in part, why there is a variance 

in reliability. While system reliability is important to 

consider when deciding which system is best suited for 

a particular application, it must be reviewed along with 

the overall development strategy, reservoir characteris-

tics, new or existing well, possibility for wellbore reentry, 

etc. Because each well is unique with its own specific 

design requirements and reservoir characteristics, not 

every MLT system will be suited for it. 

Reliability vs. efficiency, well complexity
Reliability must be balanced with efficiency such that 

the benefits to MLT do not outweigh the costs. A per-

fect multilateral installation with zero NPT would be 

of no value to an operator if the number of additional 

runs and the cost to reduce risk to an acceptable level 

outweighed the savings gained from the multilateral. 

Similarly, increased well complexity such as lateral flow 

control and multiple laterals must be balanced against 

the cost and risk to implement it. 

The study has shown, however, that significant gains 

can be made in operational efficiency and well complexi-

ty without sacrificing reliability. One of the three systems 

studied, which was first installed in 2001, required on 

average six days of direct multilateral construction time 

to install a single isolated junction, with commingled flow 

and no-flow lateral control. Most of these early wells were 

bilaterals and had a total reservoir exposure of about 

3,000 m (9,843 ft). Over time, incremental improve-

ments to technology and procedure have resulted in the 

gradual evolution of that system. Today, an average of 3.5 

days construction time per junction is required, and con-

trol and monitoring of flow at each lateral is standard. 

Two-thirds of these wells are tri- and quadrilateral, with 

reservoir exposure per well averaging 10,000 m (32,808 

ft). All of this advancement was achieved while still main-

taining a reliability level of 99.6%.

Mature methodology
Since the drilling and completion of the first known 

multilateral well in 1953, multilateral technology has 

emerged into a mature, reliable well construction 

method. As with any new technology, MLT construction 

was subject to a learning curve with many lessons learned, 

which resulted in improvements in designs and meth-

ods and leading to the high reliability of the technology 

today. The current systems have overall reliabilities rang-

ing from 95.7% to 99.6%, with a trend toward 100%. This 

increase was achieved as installation efficiencies and well 

complexity increased. In fact, some of the most complex 

applications (subsea and multiple junctions in the same 

wellbore) have the highest reliability rates.

While reliability is not the sole factor in the decision to 

implement a technology, it is hoped that with this new 

information, the decision to implement MLT for a field 

development can be made on a more objective basis 

rather than a subjective perception.  

MULTILATERALS/ 

EXTENDED REACH

This chart shows the multilateral historical success rates with the 

number of junction installations. (Source: Halliburton)
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Graham Riley, Ross Lowdon and  

Juan Restrepo, Schlumberger

W
ith the decline of “easy oil,” the industry has made 

significant breakthroughs in unlocking reserves 

and maximizing return on investment in the fields that 

present a multitude of challenges and where the cost of 

failure is especially high. Among the techniques that have 

opened up opportunities in these plays is extended-reach 

drilling (ERD). 

ERD services usually involve drilling and completing 

longer and more complex wells to improve the overall 

field development economics by overcoming challenges 

such as surface location restraints, weather and environ-

mental conditions, high infrastructure costs, and low 

reservoir contact. 

However, the longer wells invariably make the drilling 

process more difficult and involve additional uncertain-

ties. Rotary steerable systems (RSS), a key enabler of 

ERD, rely on MWD, LWD and other downhole devices to 

drill long deviated wells through often rugged conditions 

for extended periods of time. 

While these systems significantly boost drilling perfor-

mance, executing a good-quality ERD well for completion 

also dictates that the wellbore be precisely positioned—

geometrically and geologically—in the reservoir. Data 

transmitted from the bottomhole assembly all the way 

back to surface along increasingly longer trajectories must 

be reliable. Downhole tools have to be robust enough to 

withstand extended exposure times in harsher environ-

ments than in wells with more conventional profiles. 

To address these multiple ERD challenges, 

Schlumberger has developed an integrated systems 

approach that starts with the engineering and design 

of the well and continues through the execution phase. 

Central to this capability is the PowerDrive RSS portfolio, 

encompassing a broad array of fully rotating RSS steering 

options designed to meet the complexities of every well 

environment. These drilling systems are enhanced with 

sophisticated telemetry, surveying and geosteering tools 

to ensure longevity, reliability and proper directional 

control. The approach has been used successfully to 

achieve several global ERD records (Figure 1).

Maximizing drilling performance
In 2015 a major Middle East opera-

tor embarked on an ambitious ERD 

exploratory well project that required 

navigating through problematic forma-

tions with high temperatures and in very 

abrasive conditions. The multifaceted 

project integrated expertise and fit-for-

purpose technologies from multiple 

disciplines including fluid solutions, 

drilling tools, wireline and well services 

to drill the optimum well trajectory.

Extensive planning comprised the 

bottomhole dynamics analysis: downhole 

temperature, a geomechanics study for 

downhole pressure management, equiva-

lent circulating and static density (ECD), 

and designing the drillstring for managing 

torque and drag. Beyond the challenges 

found in the topmost sections where the 

Integrated systems approach  
in ERD well projects   

A combination of tools opens up new horizons  

for challenging drilling environments.
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FIGURE 1. The number of wells drilled by Schlumberger in 2013 to 2015 is compared to 

the industry’s ERD track record. (Source: Schlumberger)
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curve was built, the 8 3⁄8-in. ERD section was engi-

neered to achieve maximum wellbore stability 

and hole cleaning. The 5 7⁄8-in. reservoir section, 

with temperatures exceeding 149 C (300 F), was 

identified as especially harsh and abrasive. 

In overcoming these challenges, the 

PowerDrive vortex-powered RSS was run in 

all sections to maximize drilling performance, 

lessen the effects of severe drilling dynamics 

and provide a wide circulation envelope by 

using a fit-for-purpose steering mechanism to 

optimize the mud weight while drilling. Also 

deployed were the CLEAR hole-cleaning and 

wellbore risk reduction service, FLAG fluid 

loss and gain detection service, and FLAIR 

real-time fluid logging and analysis service 

to ensure proper wellbore integrity and 

hole-quality monitoring through advanced  

surface logging techniques.

In concert with these technologies, the 

PowerDrive Orbit RSS was implemented to set a 

global record for drilling the longest ERD well 

with temperatures above 149 C. This RSS uses 

actuation pads designed with metal-to-metal 

seals to tolerate corrosive drilling fluids, high 

temperatures and challenging well profiles at 

speeds up to 350 rpm while maintaining direc-

tional control and consistent steerability. A mul-

tiaxial direction and inclination package provides auto-

matic hold inclination and azimuth capability for precise 

well positioning, while the self-steering capability delivers 

advanced performance by eliminating interaction with 

the rig equipment. 

All drilling runs met the required objectives without 

downhole equipment failures or HSE issues, even during 

the high-temperature interval. Total depth of the well 

was reached in half the planned drilling time, represent-

ing a month of savings for the operator.

Operational efficiency in Alaska
In the Nikaitchuq oil field on the North Slope of Alaska 

an integrated approach has been the key to improv-

ing operational performance in drilling more than 50 

multilateral ERD wells over 304,800 m (1 million ft). By 

developing a successful engineering process that com-

bined several advanced systems and improvements, the 

operator was able to redefine the technical limits of the 

overall drilling operation. Key milestones involved over-

coming uncertainty and abrasion wear resulting from a 

high-angle wellpath geometry in the intermediate hole 

section of a shallow ERD well and effectively using geo-

steering and surveying tools for wellbore positioning. 

The 12 ¼-in. intermediate section was drilled to 4,192 

m (13,754 ft) measured depth in one run, a record for 

Alaska (Figure 2). 

The PowerDrive Xceed ruggedized RSS drilled whip-

stock exits on five wells, replacing the conventional three-

run approach. The system drilled ahead and deviated 

from the bottom of the milling rathole below the whip-

stock and window. Implementation of the RSS whipstock 

exits eliminated about five days of rig time. Designed for 

highly abrasive environments and minimum wellbore 

dependence, the point-the-bit system changes the direc-

tion of the bit by orienting the bit’s main shaft, overcom-

ing the limits of conventionally steered systems.

Navigating the high-angle section was achieved with 

the PeriScope HD multilayer bed boundary detection 

service, which uses advanced measurements to accurately 

detect formation layers and reduce uncertainty with bed 

boundaries and fluid contacts. The tool’s ability to pro-

vide azimuthal gamma ray, multidepth resistivity, deep 

azimuthal images and annular pressure-while-drilling are 

essential inputs for quantitative formation evaluation and 

ECD analysis that optimizes hole cleaning.

MULTILATERALS/ 
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FIGURE 2. This figure shows an overhead view of the drilled well trajectories in

Nikaitchuq, Alaska. (Source: Schlumberger)
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An accurate directional surveying capability was crucial 

for maintaining an optimum drainage spacing, avoid-

ing the risk of colliding with another well, particularly 

in the Arctic environment. Use of the Schlumberger 

WellDefined drilling survey services portfolio delivered 

both an optimized well path and along with the right 

tools saved about 10.5 hours of rig time per well, or 22 

days of rig time over the 50 wells.

Planning, systems approach in Australia
Beyond technology, a systematic and integrated 

approach that takes into account the well profile, rig 

capability, fluids and hole sizes is an indispensable com-

ponent of a successful ERD project. Close collaboration 

starting with the early conception phase, and oftentimes 

training, is essential for ensuring that all aspects of the 

well design are considered in the planning and execu-

tion stages of each well. 

That strategy proved effective for an operator in its 

first ERD campaign in southeast Australia. The project 

involved accessing offshore reserves using an onshore drill-

ing and production infrastructure to reduce development 

costs and avoid working in sensitive marine environments. 

For this project, K&M Technology Group, a Schlum-

berger company specializing in ERD services, provided 

upfront engineering, project-specific training and 

supervision throughout the technically challenging 

operation. The drilling engineering consulting work 

included redesigning one well to eliminate problems 

during execution. 

Collaboration from early planning to execution was 

instrumental in successfully drilling and completing 

three ERD wells that intersected all subsurface targets 

within the prescribed tight tolerances, setting two region-

al records in less time than planned and within budget. 

Single-bit run hole sections also were proved possible 

without any significant technical nonproductive time 

events. At 6,015 m (19,734 ft), one well is the longest 

onshore-to-offshore well drilled in Australia and ranks in 

the industry’s most difficult ERD category.  
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Jim Sadowski, Superior Silica Sands

A
s the oil and gas industry struggles with the low 

prices, it has been determined that to thrive in this 

environment, more production is required for each 

dollar spent. Initially this was accomplished by reducing 

the cost of the commonly named commodities required 

to complete a well such as the chemicals and proppant. 

Most E&P and service companies realize that this is only 

a short-term “survival” fix; the suppliers of these prod-

ucts cannot continue to operate in the red long-term.

The industry as a whole already has begun to look 

at how it can operate more efficiently and, as a result, 

has made tremendous progress in reducing drilling 

time and frack fleet efficiencies. As the market matures, 

more progress will be made in this area.

However, to really impact the cost per barrel of oil 

equivalent, it is important to determine how to get 

more production from the well. Increasing production 

25% to 50% not only means more revenue for the E&Ps 

but also increases the value of their assets. Asset values 

are dependent on how much oil can be recovered, not 

how much oil is in the formation. 

Self-suspending sands
During the past years, many technologies have been 

introduced to allow more oil to be produced. However, 

until now, there have been no real groundbreaking 

technologies. With the advent of self-suspending sands, 

however, the industry is on the verge of a technological 

forward leap in efficiencies. 

It is well known that when completing a well with 

traditional sands, the major problem is that the sand 

tends to settle out (duning) once it enters the frac-

tured zone. Although the sand stays in suspension 

while pumping down the wellbore, the relative increase 

in total volume of the fracture zone compared to the 

wellbore causes the velocity to slow down 

below the needed velocity to keep the sand 

in suspension. It is not possible to pump a 

higher volume since the velocity in the well-

bore is already very high, causing high fric-

tion losses. Increasing flow by 50% would 

increase friction loss by 200% and there-

fore increase horsepower significantly.

Since flow cannot be increased, a technol-

ogy was needed to allow sand to suspend at 

significantly lower velocity. Superior Silica 

Sands’ self-suspending sand, SandMaxX, a 

patented technology, is capable of perform-

ing this task by lowering the apparent specif-

ic gravity (SG) of the particle from 2.65 to 

a range of 1.9 to 1.5 while at the same time 

increasing the drag forces on the particle.

Figure 1, showing a hydrated SandMaxX 

particle, demonstrates how this is accom-

plished. The sand particle (dark blue) is sur-

rounded by a hydrated hydrogel layer. The 

engineered particle is now about two times the 

diameter of the sand particle, with the hydrat-

ed layer having a SG of 1 and the sand at 2.65, 

A revolution in  
hydraulic fracturing     

Self-suspending sand promises to increase production significantly. 
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FIGURE 1. In self-suspending sand, the sand particle is surrounded by a hydrated 

hydrogel layer, making the overall particle about two times the diameter of the 

sand particle. (Source: Superior Silica Sands)
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making the combined particle’s SG 1.9 to 1.5, depending 

on the amount of hydrogel added. It also should be noted 

that although the diameter doubles, the outer layer is soft 

and malleable and therefore does not hinder the particle 

from entering the narrow cracks and fissures. 

Industry benefits
From a practical standpoint, what does lowering the 

SG and increasing the drag force mean to the industry? 

Based on Stokes Law, a lower SG particle given the same 

particle diameter will have a lower settling velocity. For 

example, lowering the SG from 2.65 to 1.5 will reduce the 

settling rate by 70.5%. Coupled with the increased drag 

force, making it more difficult for the particle to settle, 

the settling rate is reduced by several orders of magnitude 

and will allow the sand to stay suspended for an extended 

period of time with no breaker or at well temperatures 

(Figure 2). With breaker and well temperatures, Sand-

MaxX will still stay suspended for several hours.

Figure 2 is in a static condition with no movement 

of fluids. Fluid movement helps in keeping the sand 

flowing. Pumping tests have shown that when pumping 

traditional sand, the sand significantly settles or dunes 

once the velocity drops below 1.5 m per second (mps) 

(5 ft per sec [fps]). Even at velocities of 2 mps to 2.5 

mps (7 fps to 8 fps) some settling will occur.

With the self-suspending product, pump tests with 

velocities of 0.15 mps (0.5 fps) do not show any settling 

of the sand. In fact, pumping under ideal conditions 

has shown that the SandMaxX will still transport at 0.8 

mps (0.0026 fps).

Therefore, in the fracture zone any fluid move-

ment can carry particles to the farthest reaches as 

long as the width allows the size of particles to pass 

the opening.

Over the years the trend in hydraulic fracturing 

sand has been to go finer and finer. Where once 

20/40 was king, now 100 mesh is the new reigning 

king. At times the finer mesh is required to allow 

the sand to enter the very narrow fractures in tight 

formations. However, at other times the finer sand 

is used since it is easier to place in the fracture zone. 

The basic trade-off is sand placed in more portions 

of the fracture zone but at reduced conductivity. 

With self-suspending sand technology placement 

of coarser particles is now possible. Therefore, 

where the formation allows coarser sand, one can 

have both sand placed in the formation and the 

higher conductivity available only with the coarser 

sand grades. 

In addition to coarser particles, it is also possible to 

pump at higher pounds per gallon added to clear fluid 

(PPA) without the sand settling and screening out the well. 

Pumping at 4 PPA to 6 PPA is possible with SandMaxX. 

Pumping at the higher PPA reduces overall cost at the well 

site while sustaining the ability to pump the same amount 

of sand in less time, thus reducing labor, horsepower and 

water needs. With the self-suspending sand there is also no 

need to use friction reducer since similar polymers are used 

in the production process. Although not a significant cost, 

it is one that is eliminated from the job site along with the 

handling of friction reducer.  

SandMaxX proprietary polymers allow the fluid to be 

shear thinning and aid the ability to pump the fluid at 

high loadings. Tests have shown that at 6 PPA the vis-

cosity of the fluid at 511 and 1031 s-1 is in the range of 

130 cP to 150 cP. 

Since the self-suspending sand uses similar polymers 

as the friction reducer, the traditional breakers used 

in slickwater wells can be used for wells treated with 

SandMaxX at similar concentrations. Typically, 1 ppt to 

2 ppt of ammonium persulfate have been used to get 

the flowback water to <10 cP.

Self-suspending sand has many positive attributes that 

can revolutionize the hydraulic fracturing industry. The 

self-suspending sands technology will allow service com-

panies to pump higher sand-loaded fluids and place 

more sand in a shorter period of time compared to a 

typical slickwater well completion. For E&Ps the tech-

nology will allow more barrels of oil equivalent per well, 

reducing overall cost while at the same time allowing 

higher production rates of 25% to 50%. 

PROPPANTS

FIGURE 2. A comparison of the SandMaxX product (left) to traditional 

sand is shown. Both beakers are at 2 PPA and have been allowed to 

settle for 4 hours. (Source: Superior Silica Sands)
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Natalie Eglinton, Unimin

W
ith safety and environmental compliance assured, 

the financial success of a well is measured in terms 

of high IP rates and excellent EURs. Lateral length, 

stage size and proppant volumes are all credited with 

producing a great well. However, the resin-coated sand 

that was pumped at the end of each stage to help con-

trol sand flowback is what’s usually forgotten. A lot of 

time, money and effort are put into designing and com-

pleting the well, so the least that can be done is to make 

sure that the proppant (and all that hard work) actually 

stays in the fractures. 

Curable resin-coated sand is not new. Products are 

widely available to help prevent proppant flowback 

as long as reservoir conditions are at 66 C (150 F) or 

greater. Plays with temperatures lower than 66 C, spe-

cifically in the Permian, require a chemical activator to 

start the bonding process downhole. Being able to elim-

inate the use of a chemical activator can provide a safer, 

cleaner and simpler operation.  

The Permian requires high-quality curable resin-coated 

sand that is able to reliably bond at temperatures lower 

than 66 C without the use of a chemical activator. To 

achieve that, Unimin Oil and Gas Solutions, a member of 

the Sibelco Group, has released PROPSTAR CRYOSET, 

a low-temperature resin-coated product (RCP) consistent 

in quality and performance. 

Product development
In the beginning development stages of the product, 

criteria were established. Obviously all American Petro-

leum Institute (API) requirements would need to be 

met along with comparable conductivity numbers to the 

already high-quality PROPSTAR ELITE RCP. The only 

option to achieve this would be to coat on 

premium northern white sand, the excep-

tional substrate that provides the base for 

a high-performing RCP. The final piece 

that needed to be determined was down to 

what temperatures the product would pro-

vide flowback control. As job sizes increase, 

the amount of surface temperature frac-

ture fluid also will increase. Pumping mil-

lions of gallons of 21 C (70 F) fluid into 

a reservoir that is 49 C (120 F) will have a 

significant cooling effect. Coupling with 

the understanding that there are reservoirs 

with temperatures cooler than 49 C, it was 

critical that PROPSTAR CRYOSET RCP be 

able to bond down to at least 32 C (90 F).  

When looking at different resins that 

could be utilized, two main systems were 

evaluated: polyurethane- and pheno-

lic-based resins. Both have their own 

unique properties, and multiple plant 

trials were conducted for each system. 

Both resins meet and exceed API RP 19C 

and 19D testing from third-party testing facilities and 

Unimin’s own internal laboratory. Roundness, spherici-

ty, crush strength and conductivity were all exceptional. 

But what about each resin’s ability to provide flowback 

control? For that, unconfined compressive strength 

(UCS) testing needed to be completed.

The first system trialed was a polyurethane system. 

Unimin ran multiple plant trials partnering with a  

Ensuring well success      
New resin-coated sand meets Permian challenges.
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leading urethane supplier. Every time the results were 

similar. Bonding could be achieved at 49 C for 24 

hours, but at lower temperatures polyurethane proved 

to be unreliable. On rare occasions a core with com-

pressive strength exceeding 25 psi could be formed at 

38 C (100 F), but bonding was never observed at 32 C. 

The other issue found with this system, regardless of 

temperature, was the 24 hours shut-in time required. 

At 49 C for 12 hours no bonding could be obtained. 

Operators want to start flowing their wells back as 

soon as possible, and 

being required to 

wait at least 24 hours 

can be problematic. 

Recognizing the prod-

uct’s objectives and 

realizing the polyure-

thane’s limitations, 

this resin system was 

not robust enough. 

Plant trials with a 

phenolic-based resin 

also were conducted 

on multiple instances. 

Excellent UCS results 

were accomplished 

with every batch, every 

grade, every time. The 

industry standard, 

25 psi, is achieved at 

49 C in just 4 hours. 

On average 50 psi is 

achieved for the 24-hr 

test. Extensive UCS 

testing was conducted 

at 32 C to ensure that the product would be able to reg-

ularly provide flowback control. Not only was it found 

that PROPSTAR CRYOSET RCP was able to form a UCS 

core, but it was able to provide resistance when being 

crushed. Similar performance was seen at 38 C and 43 

C (110 F). Scanning electron microscope images of the 

UCS cores were taken to ensure that the product was 

in fact bonding and that the resin connected the grains 

to prevent flowback while still maintaining porosity to 

allow the production of hydrocarbons. When the visual 

representation of the pack was paired with actual con-

ductivity numbers, crush strength and consistent UCS 

results over a wide range of temperatures, the search 

for PROPSTAR CRYOSET RCP was over. The Permian 

Basin officially has a solution for a high-performing 

exceptional quality low-temperature product. 

Advantages
Using PROPSTAR CRYOSET RCP for low-temperature 

wells to ensure flowback control has numerous advan-

tages. Being able to keep the proppant in formation can 

minimize workovers later on in the well’s life. Increased 

duration of artificial lift equipment and pumps is due to 

a reduction in sand abrasion. Most importantly, sand in 

formation allows more oil and gas to be produced, 

increasing EUR. 

PROPPANTS

This backscattered scanning electron microscope image of PROPSTAR CRYOSET UCS core shows bonding 

and porosity. (Source: Unimin)

Increased duration of  

artificial lift equipment  

and pumps is due to a  

reduction in sand abrasion.  

Most importantly, sand in  

formation allows more  

oil and gas to be produced, 

increasing EUR.
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Don Conkle, Carbo 

T
he evolution of proppant technology can be likened to 

that of the smartphone in that it is a widely used prod-

uct that has developed well beyond its original purpose, 

with mix-and-match features for multiple applications.

Advances in engineered porosity, detection, encap-

sulation, raw material selection and manufacturing 

processes, among others, have contributed to the 

emergence of proppant as a multipurpose production 

enhancement tool. With this capability multiple options 

are now available to meet individual field require-

ments, providing flexible production enhancement 

configurations that operators can easily incorporate 

into their ceramic or sand stimulation programs. These 

game-changing capabilities bear little resemblance to 

those of the not-so-distant past, when proppant differ-

entiation was technically limited to density, shape, sieve 

sizes and strength.  

Proppants are still selected largely for their fundamen-

tal capacity to prop open fractures and sustain maximum 

hydrocarbon flow in a wide range of closure stress envi-

ronments. Engineering advancements, however, have aug-

mented that core role, transforming ceramic proppants 

into effective chemical delivery vehicles for preventing 

organic scale and other flow 

restrictions. Proppants, likewise, 

are fitted with detectable proper-

ties to measure fracture geometry 

and placement and to provide 

insight to optimize field develop-

ment strategies. 

The interchangeable prop-

erties of the newest genera-

tion proppant combined with 

wide-ranging conductivities 

provide operators a veritable 

plug-and-play platform to address 

myriad issues simultaneously. 

To illustrate, an ultra- 

conductive ceramic proppant 

was successfully combined with 

scale inhibitors in a deep Gulf 

of Mexico Lower Tertiary well, 

with the dual objectives of  

effectively maintaining flow 

amid closure stresses between 

Multifunctional proppant delivers 
‘plug-and-play’ solutions     

Advances in engineering have helped to expand the role of proppants from merely  

propping the fracture open to performing myriad actions downhole.  

FUSION proppant pack consolidation 

technology creates a bonded,  

high-integrity proppant pack with or 

without closure stress to inject and  

produce at the ultrahigh rates 

required. (Source: Carbo)
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18,000 psi and 20,000 psi while preventing scale deposi-

tion throughout the entire production network. 

Built-in treatment, detection
The field-proven development of porous ceramic prop-

pant infused with inhibitors for the time-controlled pre-

vention of inorganic scale underpins many of the most 

striking advances of late. Included within the GUARD 

production assurance platform, the widely accepted 

proppant-delivered scale inhibition technology (SCALE-

GUARD) is the first released in the GUARD series as 

development work directed at preventing production 

challenges such as halite salt, paraffin, hydrogen sulfide 

and more continues. 

The interconnected and uniformly dispersed porosity 

manufactured in each grain of proppant is among the 

key enablers of the dual-function proppant and chemical 

delivery mechanism. In the proprietary SCALEGUARD 

technology, the porous proppant is infused with water- 

activated scale inhibiting chemicals, with virtually no 

impact on its fundamental conductivity. 

Each chemically infused proppant includes an innova-

tive controlled release technology that enables the slow 

and engineered release of chemicals. While the porous 

proppant substrate provides maximum pore space to 

infuse the chemicals, the exclusive encapsulation process 

allows a customized treatment designed to the unique 

characteristics of the well, extending the elution profile 

and ensuring the most efficient inhibition treatment. 

Thus, operators can maintain propped fracture integrity 

in a single treatment while avoiding repetitive conven-

tional scale treatments. 

The evolution of proppant from single-purpose frac-

ture propping agents also extends to a traceable tool for 

precisely determining fracture height and location. The 

CARBONRT inert tracer technology, applicable for both 

ceramic and sand-completed unconventional wells, inte-

grates with diagnostic technologies such as microseismic 

to enable measurements to enhance treatment designs 

and completion efficiency without the HSE ramifications 

of standard radioactive tracers. 

Tailored conductivity
New-generation ceramic proppants also can be engi-

neered to address specific downhole closure stresses and 

stimulation programs.

At the uppermost end of the conductivity scale, the 

KRYPTOSPHERE ultraconductive ceramic proppant 

technology delivers the optimal balance of contact, con-

ductivity and durability. Available as a high- or low-den-

sity ceramic proppant, the technology is designed to 

enhance production across the full range of ultrahigh to 

low-closure stress conditions.

The multifaceted development program, which focused 

on improving the raw material selection and manufactur-

ing process, resulted in a ceramic proppant with a distinc-

tive microstructure and unprecedented shape, uniform 

sizing and strength. Every proppant grain is designed with 

high roundness to increase conductivity and improve the 

flow profile through the propped fracture. The extremely 

smooth surface reduces erosivity and protects downhole 

equipment while lowering flow-path tortuosity. The tech-

nology has a low beta factor and, by minimizing non-Darcy 

flow effects, reduces the pressure drop across the fracture.

Due to the significantly lower density, 30% less mass of CARBOAIR technology can be used to replace the same volume of sand proppant, 

thereby reducing the amount of water and chemicals used for the treatment. CARBOAIR technology also provides more coverage across 

the pay zone, leading to increased production. (Source: Carbo)
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With twice the baseline conductivity of high-strength 

bauxite proppant, KRYPTOSPHERE HD ultraconductive 

high-density ceramic proppant is designed specifically to 

withstand the tremendous geomechanical and chemical 

stresses and cyclic loading of the harshest applications, 

including deep offshore and geothermal wells. As exem-

plified in the Lower Tertiary well, this proppant also can 

be the effective chemical delivery mechanism for treating 

scale in high-stress applications where reservoir pressures 

can exceed 20,000 psi. 

The companion KRYPTOSPHERE LD ultraconductive 

low-density ceramic proppant is designed to enhance 

recoveries across a wide range of stress conditions. 

This proppant significantly exceeds the conductivity of 

existing low-density ceramic and has exhibited higher 

conductivity than intermediate-density and bauxite 

ceramics. As proven in a deep Utica gas well, which was 

the play’s highest producer at the time, this proppant 

addressed the need for improved conductivity and elim-

inated the need for gel and crosslinked fluids due to its 

ease of placement. 

Customized reservoir coverage
Additionally, the CARBOAIR high-transport 

ultralow-density ceramic proppant technology was 

developed primarily to enhance proppant transport in 

slickwater fracturing operations or for use in low-gel 

fracturing fluids. Due to its properties, this proppant 

improves reservoir contact and fracture conductivity, 

allowing increased production and EUR.  

The low-density proppant is engineered with 2.0 

apparent specific gravity, which is 25% lower than con-

ventional or resin-coated sand or standard low-density 

ceramic proppant, with comparable 30% to 65% slower 

settling rates. Compared to conventional proppant, this 

proppant requires lower total mass to prop the same frac-

ture volume, increasing the effective fracture length and 

height to improve reservoir contact. 

In equal-volume fracture programs, the low-densi-

ty proppant technology reduces water consumption 

and flowback treatment costs, thereby contributing to 

lower finding and development costs per barrel of oil 

equivalent while also increasing production due to the 

increased conductivity and contact area. 

Fusing technologies 
The newly engineered FUSION proppant pack consol-

idation technology embodies the merging of proppant 

technologies to address specific applications and objec-

tives. Developed to maintain planned injection and 

production rates in mature and deepwater fields, this 

technology combines a high-conductivity proppant, pro-

prietary coating, a chemical bonding activator and the 

inert tracer technology.

The detectable ceramic proppant uses coating technol-

ogy to set up with no closure stress, making it well suited 

for gravel pack, frack-and-pack and similar completions 

requiring very little or no closure stress on the proppant. 

Incorporating the nonradioactive tracer allows the integri-

ty of the pack to be safely evaluated for the life of the well.

The technology enables the creation of a high-integri-

ty, high-permeability annular pack in the zero-compres-

sive-strength environment of the annulus and one that 

retains its integrity under high water injection rates. The 

technology resolves a longstanding issue with the inability 

of standard resin-coated proppant to bond and create a 

stable pack in the absence of compressive forces. Those 

low-integrity packs, in turn, were prone to proppant 

washout, resulting in voids, channels and, at worse, com-

plete loss of the injector or producing well. 

Evolution continues
Going forward, development work underway in major 

U.S. shale basins would combine ceramic proppant and 

electromagnetic technologies to help optimize field devel-

opment. The emerging QUANTUM technology will reveal 

never-before-seen high-resolution images of the propped 

reservoir volume, which among other benefits provides 

powerful insight into ideal well placement, fracture geom-

etry, cluster spacing and optimal fracture design.

Much like the continual introduction of new smart-

phone apps, the merging of new-generation proppants 

with a host of treatment and analytical options and flexi-

ble configurations will provide increased opportunities 

for operators to tailor stimulation programs to their spe-

cific field requirements, optimizing development strate-

gies and maximizing the value of their assets. 

Going forward, development  
work underway in major  
U.S. shale basins would  

combine ceramic proppant  
and electromagnetic  

technologies to help optimize  
field development. 
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FLOATING PRODUCTION,  

MOORING & POSITIONING

Wolfgang Wandl, Global Maritime 

T
oday’s global mooring industry is facing a signifi-

cant test with the need to balance the complexity of 

mooring operations and technology innovations against 

managing costs and increasing efficiencies in a difficult 

market environment.

Developments have included a transfer of many 

responsibilities from operators to rig owners in areas 

such as procurement and installation, while declining 

floating rig utilization rates have seen many owners 

faced with a growing number of idle units (as of May 

2016, industry analyst Quest Offshore Resources count-

ed 126 idle rigs globally). 

Against such a backdrop, the mooring industry is 

facing both operational and cost challenges as well as a 

need for providers to stand out from the crowd in what 

is a highly competitive market. 

Operations
On the operational side, regular challenges include the 

need to navigate around existing subsea infrastructure 

such as pipelines, wellheads and umbilicals. With newer 

operations taking place alongside older infrastructure 

such as in the North Sea, mooring arrangements must 

be more precise and accurate than ever before.

There is also the need to safely secure drilling units 

in challenging environments, with many rigs often 

operational in the majority of weather conditions. This 

requires flexibility in deployment to meet dynamic envi-

ronments, not just in regard to weather conditions but 

also in relation to fatigue, wear and corrosion of equip-

ment, all of which can fluctuate over time. 

Linked to this, mooring integrity, inspection and 

monitoring, and the real-time tracking of mooring 

operations also have come to the fore. Recently, Oil & 

Gas UK issued updated guidelines on mooring integrity 

with the support of operators, contractors and vendors.

There is a demand in particular for the real-time 

monitoring of mooring systems both in their deploy-

ment and to track their condition. A lack of monitoring 

and tracking can lead to mooring line replacement or 

failure and, if mooring is not tracked in real time, oper-

ational dangers such as damage to risers, production or 

drilling shutdowns, or even small hydrocarbon leaks. 

Technology innovations  
address mooring challenge    

Mooring providers are being challenged like never before to find  

efficient and innovative solutions for offshore operators.

Twelve of Global Maritime’s 20-ton mK5 StevShark anchors from 

its sister company Vryhof were used as part of the Australian 

semisubmersible mooring solution. (Source: Global Maritime)
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In such cases, effective monitoring and data manage-
ment—ideally without the need for costly maintenance 
or subsea sensors—is necessary to detect mooring line 
failure and ensure continued mooring systems integrity 
for the lifetime of the asset.

Cost
Balanced against these challenges is the pressure to 
ensure a continued focus on greater effi ciencies and 
reduced costs while still adhering to the highest stan-
dards of safety and asset integrity.

As mooring operations become more complex, the 
visibility of assets has become increasingly important 
to reduce costs and risk in operations, linking in to the 
importance of real-time monitoring.

In addition, every day a rig is in transport is a day 
lost to drilling. With support vessels such as anchor 
handling vessels costing up to $15,000 per day (well 
down from recent years but still a substantial cost), fast-
er mobilization and reduced drilling costs are vital. In 
such cases, prelaid mooring systems are becoming more 
popular in the current downturn.

Finally, operators and rig owners need access to a 
complete mooring solution with fast deployment and 
transportation. From the latest in new anchors to buoy-
ancy units, mooring chains or synthetic fi ber mooring 
rope, operators ideally need economies of scale and a 
single provider. 

Australian mooring solution
So are mooring technologies and mooring providers 
meeting these challenges?

A good example of how these challenges are being 
addressed can be found in Global Maritime Deep Sea 
Mooring’s recent provision of mooring and rig position-
ing services to a leading Australian oil and gas operator. 
The contract represented the fi rst time all four sister 

companies of Global Maritime have been 
involved in an Australian operation. 

The companies consist of Deep Sea 
Mooring, which offers offshore mooring 
services from prelay and rig move solu-
tions through to marine engineering 
and mooring equipment rental; Global 
Maritime Vryhof, a leader in anchor-
ing; Global Maritime MoorLink, which 

designs, produces and installs certifi ed swivel links, con-
nections and wire clamps for use on any chain, wire or 
rope; and Global Maritime Consultancy & Engineering, 
a marine, offshore and engineering consultancy. 

In this case, mooring services were provided for a 
semisubmersible drilling unit offshore Australia where 
there was a need to navigate around existing subsea 
infrastructure. Furthermore, the rig also would be in 
operation during cyclone season.

12-point system
Global Maritime designed, engineered and supplied 
a 12-point mooring system, with the initial installation 
consisting of 12 prelaid anchors that were set and ten-
sion-tested prior to the arrival of the semisubmersible 
drilling unit.

The total mooring solution, when the rig was oper-
ational, consisted of eight 1,750-m (5,742-ft) mooring 
lines—a combination of chain, synthetic fi ber rope, 
rig chain, subsurface buoys and the relevant jewelry 
for connections. Four storm-mooring lines at 1,930 m 
(6,332 ft) were also made available to ensure maximum 
stability during the cyclone season (only eight mooring 
lines were used outside cyclone season).

In addition, high-strength MoorLink swivels were 
used to relieve the twist and torque that builds up in 
the mooring line, and 20-ton mK5 StevShark anchors 
from Vryhof helped facilitate performance in challeng-
ing soils. In this case, the mud line consisted of very silty 
sand and the formation sandy clay/silty clay. All prod-
ucts were mobilized quickly and effi ciently with minimal 
additional costs.

Finally, Deep Sea Mooring’s Advanced Distance and 
Positioning System (ADAPS) and Device Tracking and 
Control Systems (DTAC) were used. ADAPS is a tool for 
monitoring real-time anchor positioning—a crucial 
factor when the distance between the anchor and any 

FLOATING PRODUCTION, 

MOORING & POSITIONING

A newly patented radio-frequency identifi cation 

marking system helps ensure complete 

traceability and an accurate usage history 

of the equipment. (Source: Global Maritime)
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subsea infrastructure is critical. It also potentially elimi-

nates the need for ROV work during prelay operations 

and rig moves, resulting in cost and time efficiencies.

Through the use of a reinforced transponder fitted 

to the anchor to monitor its position and seabed pen-

etration during installation, the ADAPS helped attach 

the anchors prior to deployment of the semisubmers-

ible drilling unit. The technology also ensured that the 

anchor landed in the required position and provided 

information on its pitch and roll along with the depth of 

penetration. The DTAC also provided desktop tracking 

and buoy position monitoring prior to the rig’s arrival.

The end result was a successful mooring deployment. 

Equipment traceability

One other mooring technology innovation is a newly 

patented radio-frequency identification marking 

system that can be found on all Deep Sea Mooring 

equipment. The system ensures complete traceability 

and identification of Deep Sea Mooring equipment 

and increased efficiencies. The data are used to track 

mooring equipment, leading to an accurate usage 

history of equipment, and ensure that any material 

inconsistencies or unexpected loading effects are 

addressed immediately.  

In addition, less effort, time and cost are required 

to handle equipment, and there is also a reduction 

in operational time during prelay operations and rig 

moves. Deep Sea Mooring is already collecting data on 

the sequence in which the equipment is deployed to 

the seabed to further reduce paperwork and risk from 

human error.

The result is increased levels of visibility in mooring 

operations, a reduction in operational time and risk, 

and a positive impact on safety and efficiencies.

At a time of increased offshore complexity and the 

industry’s heavy focus on efficiency, mooring providers 

are being tested like never before and need to deliver 

value-adding solutions like those above to help opera-

tors address these challenges head on. 
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Sue Wang, ABS

T
urret-mooring systems are being used today in a broad 

range of operating environments from Atlantic Can-

ada, Brazil and Australia to the South China Sea. These 

systems are subjected to environmental forces that affect 

their motions and, in some instances, their stability.

The primary components of a turret-mooring system 

are the turret system, which is integrated inside or out-

side the vessel, and a mooring system that anchors the 

turret column to the seabed. The value of this type of 

system is that it contains a bearing system that allows the 

vessel to swivel around the fixed part of the turret so that 

it experiences the least resistance from waves, wind and 

currents. The ability to weathervane makes deployment 

possible in harsh environments and in areas that expe-

rience multidirectional environmental loading. A vessel 

that can weathervane offers more predictable offloading.

The heading of a turret-mooring vessel is dynamic and, 

as a result, presents challenges to engineers carrying out 

mooring-system response assessment. Most research to 

date has focused on the slow motions in the horizontal 

plane, particularly on the yaw motions (left to right 

movement around the turret). 

For operating environments that have steady-state 

current, wind and wave direction, the analysis methods 

employed to date might be adequate, but for environ-

ments subject to squall conditions, where there are dra-

matic changes of wind speed and wind direction, another 

approach to analyzing the transient responses of the 

mooring system could be necessary. To date mooring 

system analysis has focused on mean equilibrium heading 

and low-frequency yaw motions, leaving transient behavior 

during the weathervaning process relatively unaddressed. 

Defining the parameters
A squall is defined as a sudden sharp increase in wind 

speed, usually associated with active weather conditions 

like rain or thunderstorms. While squalls are character-

ized by an increase in sustained winds over a short time 

interval, it is important to note that there can be high 

gusts of wind as well. 

In 2004 the West Africa 

Gust joint industry project 

(JIP) was initiated to record 

measurement of squalls and 

to get a better understanding 

of squall conditions. Over 

the next 10 years participants 

worked together, making the 

best use of available industry 

data for squall characteriza-

tion in engineering design 

and analyzing measurements 

to define detailed squall 

characteristics. Although 

there is still uncertainty 

regarding squall character-

istics, there now are more 

squall data records available 

for use in offshore structure 

design assessment.

Taking on turret-mooring  
challenges    

Results of a study provide an increased understanding of the  

response of turret-moored FPSO units in squall conditions. 

A time history of the squall illustrates how rapidly wind speed and direction changed in the 

course of the simulation. (Source: ABS)
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Unfortunately, there is still a lack of consensus on 

how the squall records should be used for mooring sys-

tem assessment, how ambient environment conditions 

should be defined, the number of squalls that should be 

analyzed or how the maximum mooring for the design 

should be determined.

Evaluating assessments
To help the industry improve understanding of how squalls 

affect turret-moored vessels, engineers at ABS evaluated the 

weathervaning performance of a turret-moored FPSO sys-

tem under various environmental conditions. The objective 

was to study weathervaning on a turret-moored FPSO unit, 

including damping effects on yaw motions. To perform the 

evaluation, engineers carried out a number of simulations 

with turret-mooring systems using typical environmental 

conditions offshore West Africa. The primary goal of the 

study was to understand the behavior of a turret-moored 

FPSO subject to various loading scenarios, paying particular 

attention to the characteristics of the squall and its effects in 

combination with other environmental conditions.

Researchers performed time domain numerical simu-

lations for a generic internal turret-moored FPSO unit 

using typical environmental conditions offshore West 

Africa with winds considered as the dominant environ-

ment condition and current and waves considered as 

ambient environments. 

In outlining the test parameters, engineers selected a 

squall time series with a peak of 100-year wind speed at 

a given location. The squall’s direction is defined as the 

direction when wind speed is at the peak. The mooring 

system used in the study included three mooring line 

groups, each with four mooring lines. The FPSO unit’s ini-

tial position for the time domain simulation was assumed 

at the equilibrium position in the ambient environment, 

defined as a 10-year current, swell and trade wind. It is in 

the resultant force direction of current, swell and wind.

Often, when the initial squall heading is in the region 

of the stern (0 degrees to 90 degrees), the FPSO unit 

experiences a beam-on wind. Simulations show that 

the chance of the FPSO unit having both beam-on and 

maximum wind speed is very low. Using constant wind 

speed for the simulations can result in a very high tran-

sient mooring load. While yaw damping of the FPSO unit 

reduces the turret excursions, there is no clear indication 

of the effect of yaw damping on the mooring load. 

In squall conditions mooring systems face more chal-

lenges than they do in steady-state wind conditions. 

Using time-domain numerical simulations to study turret- 

moored FPSO behavior, engineers discovered a number 

of interesting things. 

First among these is that wind speed is the most 

important parameter, especially in the early stages of the 

squall when the turret-moored FPSO unit is weathervan-

ing, changing from its initial heading to face into the 

weather head-on. Wind speed also is the most import-

ant parameter impacting mooring system response. 

Simulation results showed that the maximum mooring 

line load occurs when wind speed is at its peak, irre-

spective of the orientation of the FPSO unit. The rate of 

wind direction change—regardless of wind speed—does 

not seem to have much influence. 

Further research
While the results of this study provide increased under-

standing of the response of turret-moored FPSO units in 

squall conditions, there are additional areas that require 

further study, including the treatment of transient response, 

response-based analysis vs. analysis based on design squalls, 

and studies that further investigate squall characteristics. An 

increase in the availability of squall records and increased 

mooring system monitoring will result in greater transpar-

ency between the response of the mooring system and a 

squall event, which will provide further help on the improve-

ment of mooring assessment in squalls.

Through its participation in additional JIPs and joint 

development projects (JDPs), ABS is contributing to 

industry efforts to improve mooring system design, 

inspection, maintenance and operations. The JIPs and 

JDPs address subjects that include studies of mooring 

chain out-of-plane bending, fatigue performance of 

mooring chains in seawater, seawater corrosion of rope 

and chain, fatigue and strength assessment of corroded 

chain, mooring component assessment, Arctic mooring, 

floating production and storage vessel mooring integrity, 

and dynamically installed piles. Findings will be incorpo-

rated in an upcoming ABS Rules and Guides that will 

help the industry achieve safer mooring operations. 
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AMBIENT ENVIRONMENT PARAMETERS

Current speed (m/s) 1.34

Current direction (earth fixed, degree) 210

Significant wave height (swell, m) 3.8

Wave directions (earth fixed, degree) 345

Water depth (m) 2,000

Number of mooring lines 12

100-year wind speed (m/s) 36

This table shows the parameters that define the ambient  

environment for the turret-moored FPSO vessel simulation.  

The FPSO unit’s initial position for the simulation reflected the 

equilibrium position in the ambient environment, defined as a 

10-year current, swell and trade wind. (Source: ABS)
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Gerard Reynolds and Andrew Staszak, Atkins

P
latform orientation is one design aspect that can 

play a significant role in the inherently safe design 

process. Traditionally, the platform orientation has 

been determined by engineering judgment, heavily 

weighted by past experiences. While this approach 

initially appears to be time- and cost-effective, it has 

the potential to lead to a non-ideal design solution 

that could cause safety and operational issues to go 

unaddressed and increase costs in later design stages. A 

recent study examined potential factors that could add 

to these costs.

Optimization parameters
The parameters considered for the optimization study 

were as follows:

• The natural ventilation (wind), which can reduce 

the potential accumulation of toxic and flammable 

gases as well as provide indications of potential vapor 

cloud explosion consequences;

• The helideck impairment, which can impact heli-

copter operations due to hot turbine exhaust gases, 

affecting both general operations and potential 

emergency operations;

• The wind chill, which can affect the ability  

for personnel to work on the platform. This 

is particularly important in cold climates and 

extreme weather areas where working conditions 

can influence the number of personnel required 

for operation;

• The lifeboat drift-off direction, which can impact the 

safety of the crew in an emergency situation; and

• The hydrodynamic drag, which can affect  

tendon fatigue life, hull integrity and structural 

design requirements.

Natural ventilation (wind)
In the event of an unintended hydrocarbon release, 

higher ventilation rates typically translate into the for-

mation of smaller flammable gas clouds. This parameter 

is therefore intended to be maximized.

CFD optimizes  
platform orientation    

Computer models that weigh competing factors can lead to improved HSE.

Step 1: Simulate wind from 16 directions and 2 wind speeds

Step 2: Calculate helideck impairment from exhaust for each scenario

Step 3: Calculate mean air speed through the platform

 Step 4: Calculate wind chill on the platform

METHODOLOGY
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Exhaust
Civil aviation regulations dictate that restrictions be put 

in place to the helicopter operations if there is a tem-

perature increase of 2 C (3.6 F) above ambient within 

the operational zone above the helideck. Temperature 

rise is used to define potential impairment to operations; 

in some cases this might limit operations altogether or 

require adjustments to payload weight, approach paths, 

etc. For many offshore facilities, particularly in extreme 

weather areas, helicopters are used as the primary means 

of transportation and evacuation during an emergency. 

Thus it is imperative that the helideck remains available 

through as many expected weather conditions as possible. 

Wind chill
Wind chill is quantified by the perceived decrease in 

temperature felt by the body on exposed skin. Wind 

chill can impact the number of personnel required to 

operate a facility. In some cases, environmental effects 

such as wind chill have been known to increase the 

potential for operator error. To provide personnel with 

acceptable working conditions and maximize safety, 

wind chill effects are intended to be minimized. It is 

important to note that this can be counter to increas-

ing ventilation for the reduction of flammable clouds 

during an unintended release of hydrocarbons. One 

intent of the optimization approach is to find a balance 

between these two potentially competing goals. 

Lifeboat drift-off
If a lifeboat is deployed during an emergency, it is imper-

ative to maximize the potential survival of the craft by 

limiting exposure to potential hazards. A lifeboat deploy-

ment might also suffer from loss of power, thus left to 

environmental effects to reach safety. To maximize the 

potential for survival, the lifeboat should drift safely away 

from the platform, assisted by the current. Adverse drift-

off, the length of time to reach a safe area and potential 

drift back into the facility should be minimized.

Tendon stress
Tension-leg platforms are typically used in water depths 

reaching up to 2,134 m (7,000 ft). The stress in the ten-

dons resulting from maintaining the platform in place 

despite wave impact and drag loading from the current 

needs to be minimized. Tendon requirements can lead to 

weight and structural design limitations as well as requiring 

unnecessary buoyancy complications during operations. 

Why use CFD?
Good judgment is fundamental in solving any engineer-

ing problem. However, numerical simulations can help 

in making a good design even better. Today, with pow-

erful multidesign exploration and multidesign optimi-

zation tools such as HEEDS, it has never been easier to 

make a design reach its best potential.

In the oil and gas industry, however, decisions relating 

to the platform orientation are still typically made solely 

based on previous experience and qualitative judgment, 

which can lead to unintentional biases. This study is 
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Step 5: Determine lifeboat drift collision probability

Step 6: Calculate drag loading on hull as a surrogate for tendon stress

METHODOLOGY (continued)

The methodology can be summarized in seven steps.  

(Source: Atkins)

Step 7: Combine all results using annual wind and  

current probability distributions

http://EPmag.com


September 2016   |   EPmag.com82

aimed at improving the accuracy of experts’ predictions 
through the use of numerical tools to meet the follow-
ing design objectives:

• Maximize ventilation;
• Minimize helideck impairment from exhaust;
• Minimize wind chill effects;
• Minimize tendon stress; and
• Minimize adverse lifeboat drift-off.
Of course, using formal models doesn’t come without 

limitations. There are a few challenges associated with 
using computational fluid dynamics (CFD) to resolve 
issues related to offshore platforms.

Firstly, from a technical point of view, offshore 
platforms are very large and have extremely com-
plex geometries. This makes it difficult, if not 
impossible, to explicitly resolve all objects within 
the available time frame.

Secondly, from a project management point 
of view, projects are strongly schedule-driven. 
Stakeholders want their platform to start running 
as early as possible since each day of delay will cost 
upward of $10 million in deferred revenue.

In addition, the platform orientation is one of 
the first design aspects to be decided. However, 
in very early design stages, information is scarce. 
Many uncertainties need to be dealt with regarding 
the location of the equipment, etc.

Finally, the budget allocation for HSE is usually 
about 1% of the total project cost, which greatly 

limits the amount of influence technical safety 
bears on the final design.

The combined cost function shows that the opti-
mum orientation of this particular platform, once 
all objectives were taken into account, is for its 
north to face true east-southeast. This result does 
not coincide with any of the ideal orientations 
found for the individual design objectives, but it is 
the best compromise between all these objectives.

Future considerations
The optimum orientation of the platform was obtained 
using simulation tools based on five design objectives: 
ventilation, exhaust, wind chill, lifeboat drift-off and ten-
don stress. The approach taken in this case study consid-
ers an early stage of design, with parameters covering 
both safety and operational issues. As the design pro-
gresses, the number of parameters considered is 
expected to change, as will their weighted contribution. 
The idea is that the orientation can be further optimized 
as the design process progresses or in some cases com-
pletely alters the selection based on safety and opera-
tional prioritizations. If a proper balance of previous 
experience, qualitative judgment and the use of formal 
models such as CFD are deployed, this function method 
can be used to achieve an inherently safe design. Further 
work could involve optimizing the facility layout based 
on turbine stack design and positioning, helideck posi-
tioning, module placement, flare tower design, etc. 

A cost function for all combined objectives was obtained by linear weighting of the individual cost functions. It shows that the  

optimum platform orientation is facing true east-southeast. (Source: Atkins)
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Staff Report 

N
ew technology will shape the changing oil and gas 
landscape—in conventional and unconventional 

reservoirs around the world—for many years to come. 
In this special section E&P has highlighted some 

of the latest products and technologies to be shown 
at the Society of Petroleum Engineers (SPE) Annual 
Technical Conference and Exhibition (ATCE) in Dubai 
and looks at how they will benefit companies in their 
ongoing operations to find and produce new reserves. 

Following SPE ATCE’s opening general session will be 
two plenary sessions focused on the state of the industry 
and its future. The “E&P 2.0 Shaping the Future” morn-
ing plenary session will address companies’ imperative 
transformation to operate and thrive both in a volatile 

lower-for-longer oil price band and in the coming 
low-carbon era. Panelists will share the impact of all 
of the changes made over the last 18 months on their 
operations and their view of the long-term future for 
the industry. 

The “E&P 2.0 Transforming the Industry to Fit@50” 
afternoon plenary session will dive a little deeper into 
the changes that companies are making to survive in 
the low oil price environment and to restore competi-
tiveness through more transformational changes. 

With more than 200 exhibitors participating in SPE 
ATCE, there are many innovative products and solu-
tions to be found on the show floor as well as in the 
technical sessions and workshops. These will touch on a 
variety of subjects.

The copy herein is contributed from service companies and 

does not reflect the opinions of Hart Energy.

New technologies help shape  
new era of operations   

SPE ATCE will showcase innovative products and  

services for overcoming industry challenges.

System improves production, artificial lift  
reliability and reserve recovery 
Baker Hughes CENesis PHASE multiphase encapsulated 
production system, designed to separate natural gas from 
the oil stream before it can enter an electrical submersible 
pumping (ESP) system, helps avoid production interrup-
tions and potential ESP performance issues in unconven-
tional wells. During production, more gas is released from 
the pay zone as reservoir pressure depletes. This gas accu-
mulates on the high side of the lateral, creating gas slugs 
that cause low-flow/no-flow conditions in an ESP. The 
system mitigates this problem by encapsulating the ESP, 

allowing natural gas to continue flowing up the wellbore 
while production fluid flows into the shroud through the 
ESP. The shroud also provides a supply of production fluid 
so the ESP can continue operating when natural gas com-
pletely displaces fluid in the wellbore. bakerhughes.com 

Enable efficient packer removal in  
ultraHP/HT wells
The Baker Hughes BASTILLE HP/HT removable  
production packer is the first packer designed to be fully 
removed after being deployed in harsh ultraHP/HT con-
ditions. Traditional production packers might become 
permanent after being exposed to HP/HT conditions, 
requiring additional intervention services such as fishing 
or milling that can lead to more than $500,000 in addi-
tional costs. The company’s new packer, which provides 
a V0-rated gas-tight seal in conditions up to 232 C (450 F) 
and 20,000 psi, was engineered to reliably separate from 
the casing, even after years of exposure to harsh condi-
tions. A unique slip design delivers 400% greater contact 
area over that of conventional removable packers to keep 
the packer firmly anchored while minimizing stress on 
the casing. And if intervention is needed, a simple cut-to-

The Baker Hughes CENesis PHASE is a multiphase production 

system designed to separate natural gas from the oil stream 

before it can enter an ESP system. (Source: Baker Hughes)
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release operation allows the slips and packing element to 

disengage for efficient, reliable removal. bakerhughes.com 

Wax inhibitors, PPDs deliver results
Water-based polymers are dispersed in water using a Dow 

proprietary dispersion technology. The products work as a 

crystal modifier technology for long chain and/or problem-

atic waxes present in crude oil. The ACCENT products also 

provide high active concentrations to reduce logistical costs, 

no flammable organic solvents and an environmentally 

friendly profile to oilfield chemical treatment programs. 

These value-differentiated pour point depressant (PPD) 

products can provide excellent freeze protection stability, 

even at -40 C (-40 F), and can be easily pumped without 

clogging the injection lines, even in arctic-type environ-

ments. Dow understands that all crude systems are different 

and can provide an ACCENT PPD Test Kit to test and select 

the best product for a waxy crude. dowoilandgas.com 

Ultraconductive ceramic proppant designed 
for harsh environments 
KRYPTOSPHERE LD is an ultraconductive or low-den-

sity ceramic proppant technology that significantly 

exceeds the conductivity, compressive strength and 

durability of existing low-density proppant. It consists of 

precision-engineered strong durable round mono-sized 

and smoother proppant grains and is a single-mesh-sized 

product manufactured to any size required to suit well 

conditions. KRYPTOSPHERE LD creates a fracture with 

more uniform pore throats and more space for hydrocar-

bon flow. It maintains the highest flow rates and levels 

of conductivity for the productive life of the frack and 

reduces flow path tortuosity to reduce nonDarcy impacts 

and improve overall conductivity. KRYPTOSPHERE LD 

offers improved proppant transport and higher propped 

volume compared to intermediate-density proppant, 

significantly less erosion during pumping, and less wear 

and tear on equipment and tools. The higher flow rates 

and larger propped volume increases recovery and 

return on investment, lowering finding and development 

costs per barrel of oil equivalent. carboceramics.com 

Proppant pack delivers enhanced flow
FUSION proppant pack consolidation technology creates 

a bonded, high-integrity proppant pack with or without 

closure stress. The technology provides well integrity crit-

ical to inject and produce at the ultrahigh rates required 

to improve well economics and increase EUR. With 

FUSION, E&P operators no longer need to limit water 

injection rates to protect the integrity of the annular pack 

and safeguard the well, removing unnecessary limitations 

that reduce production rates and EUR from the reservoir. 

FUSION offers durable high-conductivity ceramic prop-

pant with proprietary resin coating, enabling controlled 

bonding of the proppant pack using a unique chemical 

activator. The bonding process forms a strong, flexible 

bond without compression even in low-temperature envi-

ronments to create a high-integrity pack that withstands 

stress cycling to sustain long-term pack integrity. FUSION 

technology also bonds with closure stress, allowing a 

single resin-coated proppant to be used in a continuous 

frack and pack operation. carboceramics.com 

Fluid loss cell offers 
improved capabilities, 
safety features
Fluid loss from muds and cement 

slurries to a permeable forma-

tion can significantly impact 

performance or damage the for-

mation. If the cement slurry loses 

too much fluid, its strength can 

be compromised and require 

costly remedial intervention. The 

Model 4300 Fluid Loss Cell from 

Chandler Engineering measures 

the fluid loss properties of muds 

and cement slurries in accor-

dance with American Petroleum 

Institute procedures. Chandler 

developed the Model 4300 Fluid 

Loss Cell to eliminate safety 

issues that have been associated 

with traditional fluid loss instru-

ment designs. The cell is designed using threaded end 

caps that eliminate the dangers associated with set screw-

style cells and pop-off valves within the hardware design 

to prevent overpressure scenarios. chandlereng.com

Chandler Engineering’s new  

Model 4300 Fluid Loss Cell  

measures the fluid loss properties 

of muds and cement slurries. 

(Source: Chandler Engineering)

The Baker Hughes BASTILLE HP/HT removable production packer 

was engineered to reliably separate from the casing, even after 

years of exposure to harsh conditions. (Source: Baker Hughes)
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Multilateral stimulation technology increases 
productivity by 30 times
Fishbones will showcase its field-proven multilateral 

stimulation technology (MST) at ATCE 2016. Installed 

in three continents, both onshore and offshore, the 

MST connects the reservoir in a short pumping job. 

Deployed with the liner in the open hole, numerous 

laterals are created simultaneously, resulting in a fish-

bone-style well completion. The MST increases pro-

ductivity from tight, layered, compartmentalized and/

or naturally fractured formations and is designed to be 

a cost-effective solution compared to traditional stimu-

lation technologies such as hydraulic fracturing. Fish-

bones will showcase technologies applicable to increase 

productivity from sandstone, carbonate, basement and 

coalbed methane reservoirs. Case histories also will be 

presented, including installation in a tight naturally frac-

tured carbonate where the MST increased productivity 

by 30 times, the first installation in a subsea well in a 

tight layered sandstone reservoir and recent installations 

in Middle East carbonate formations. fishbones.as

Asset performance management software 
enables smarter, faster operations
At ATCE GE will be showcasing its suite of Asset Perfor-

mance Management (APM) software products. APM soft-

ware products are developed on Predix, GE’s operating 

system for the industrial Internet, connecting physical 

assets to the digital world and allowing industrial busi-

nesses to operate faster, smarter and more efficiently. 

APM is designed to increase asset and equipment reli-

ability and availability while reducing unnecessary or 

unplanned maintenance downtime. APM software con-

nects disparate data sources and uses advanced analytics 

to turn those data in actionable insights while fostering 

collaboration and knowledge management across the 

organization and minimizing the total cost of ownership. 

By monitoring and analyzing performance data, digital 

solutions can identify impending issues and eliminate 

unplanned downtime through a focus on analytics-based 

planned work management. geoilandgas.com

Tool takes guesswork out of leak detection
Previously, it was difficult to accurately locate and ana-

lyze leaks or flow behind pipe or around the wellbore. 

That is no longer the case with the release of the Hal-

liburton Acoustic Conformance Xaminer (ACX) tool. 

The ACX tool helps reduce uncertainties so that engi-

neers can address problems and mitigate operational 

risks. The tool contains an array of hydrophones and 

sensors for pinpointing wellbore leaks in real time and 

creating a 2-D flow map to help take the guesswork out 

of leak description. In addition, Halliburton’s SPEC-

TRUM Real-time Coiled Tubing Services feature a 

modular bottomhole assembly, customizable to provide 

pressure, temperature, depth correlation with casing 

collar locator and gamma ray, localized forces via ten-

sion/compression/torque and tool positioning with 

inclination and tool face. SPECTRUM services enable 

precision and accuracy to run safer and more efficient 

operations. Recently, an operator in the Middle East 

achieved its objective of accurate milling of a restriction, 
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Fishbones’ multilateral stimulation technology is an openhole 

liner completion that connects the well and the reservoir without 

the need for hydraulic fracturing. (Source: Fishbones)

APM software developed on GE’s Predix operating system for the 

industrial Internet allows industrial businesses to operate faster, 

smarter and more efficiently. (Source: GE Oil & Gas)
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saving workover rig costs and delivering the entire oper-

ation via SPECTRUM services. halliburton.com

Software delivers cement plug placement model 
Calculating balanced plug volumes is fairly complex and 

time-consuming for drilling and cementing engineers. 

The possibility of heavy contamination of the cement 

plug leads to long wait times to ensure that the cement 

will not be tagged until it has hardened. The uncertainty 

related to fluid settling after pumping adds quality and 

safety concerns, and most of the time field experience is 

used to determine the amount of displacement to com-

bat the fluid settling. PlugPro was developed by Pegasus 

Vertex Inc. to quickly, easily and accurately determine 

volumes for balanced plug jobs. The hydrostatic settling 

and inevitable mixing of fluids while pumping and pull-

ing the string out of the hole are calculated using sound 

engineering principles. PlugPro is not only a time saver 

but will also increase accuracy and depth when planning 

balanced plug operations. pvisoftware.com

Overcoming extreme  
downhole conditions
The ICE ultraHT tech-

nology portfolio from 

Schlumberger addresses 

the drilling and measure-

ment needs of extreme 

downhole conditions 

and requires no special 

operating procedures. 

PowerDrive ICE ultraHT 

rotary steerable system 

(RSS) and TeleScope ICE 

ultraHT MWD operate 

at 200 C (392 F) owing 

to ultrahigh tempera-

ture-rated multichip 

modules mounted on 

a proprietary ceramic 

substrate that are her-

metically sealed in inert 

gas. PowerDrive ICE is 

designed to bring the 

benefits of a durable, 

fully rotating RSS to 

high-temperature and 

ultrahigh-temperature 

reservoirs featuring a pad 

actuation system that uses 

metal-to-metal seals for 

improved directional control, delivering improved 

ROP. The TeleScope ICE service mitigates drilling 

risks using azimuthal gamma ray technology to pro-

vide continuous data about direction, inclination and 

annular pressure. Both PowerDrive ICE and Tele-

Scope ICE improve well placement and reduce well 

construction time and costs. slb.com/PowerDriveICE

SPE ATCE TECHNOLOGY  

SHOWCASE

The ACX tool helps to reduce wellbore uncertainties.  

(Source: Halliburton)

The PlugPRO software helps cementing engineers quickly and 

accurately determine plug volumes. (Source: Pegasus Vertex Inc.)

Designed with proprietary ultrahigh 

temperature-rated electronics, the 

PowerDrive ICE RSS and TeleScope  

ICE MWD service enable standard  

drilling practices in reservoirs with 

extreme downhole conditions. 

(Source: Schlumberger)
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Subsurface ‘lighthouse’
Named after the Arabic word for lighthouse, the Manara 

production and reservoir management system is the 

result of an eight-year collaboration between Saudi 

Aramco and Schlumberger. It is an intelligent completion 

system that allows deployment of controlled producing 

compartments in multizone, multilateral, extended-reach 

and extreme reservoir contact wells. Combining 30 pat-

ented technologies, the Manara system provides perma-

nent downhole pressure, temperature, water cut and flow 

rate monitoring as well as in-lateral flow control of zones 

in real time. Engineers can make production decisions in 

hours instead of the days or weeks required when using a 

conventional completion system. Reservoir workflows that 

commonly required three to six months can now be per-

formed in one day thanks to integrated workflows from 

multiple disciplines in a collaborative work environment. 

By optimizing zone-by-zone cleanup, rig time is reduced 

along with exposure to HSE risks. One electric control 

line connects through the wellbore to the wellhead via a 

single penetration. slb.com/manara

System tackles challenging large-diameter 
casing applications
The TAM Duplex Inner-String Stage Cementing System 

is used to perform stage cementing operations in chal-

lenging large-diameter casing applications. The system 

comprises an ISO 14310-qualified inflatable casing annu-

lus packer, an ISO 14998-qualified fullbore mechanical 

stage cementing tool, a TAM Combination Tool and a 

stab-in float system. This system enables the operator to 

perform an inner-string primary 

cement job through the stab-in 

float collar and subsequently 

inflate the packer and perform 

a second stage cement job in a 

single trip. The CAP serves as a 

secondary mechanical barrier and 

as a platform for the second-stage 

cement job. The Port Collar can 

be pressure-tested immediately 

after closure to confirm pressure 

integrity has been reestablished. 

The result is an enhanced pri-

mary cement job with minimal 

slurry contamination, shorter circulating/displacement 

times and a reduction in the amount of cement to be 

drilled out. tamintl.com

In-booth presentations to focus on 
transforming challenges, shaping 
solutions 
At booth 4211 Weatherford will be focused 

on integrated solutions that leverage tech-

nologies and services from across the asset 

life cycle. The company has more than 30 

in-booth presentations planned on reser-

voir solutions, drilling services, wireline and 

testing, well construction, well integrity, 

pressure pumping and artificial lift. Each 

presentation will touch on the themes of 

transforming challenges, shaping solutions 

and future vision. The company’s focus on 

integrated life-of-asset technologies is 

reflected in recent projects that combine 

varied capabilities to create a comprehen-

sive set of services. For example, Weather-

ford is providing shunt-tube screens, 

TerraForm openhole packers and an efficient method of 

running and connecting the lower completion strings for 

a deepwater project in Russia. Additionally, Weatherford 

recently announced a partnership with IBM to combine 

Weatherford’s extensive production optimization soft-

ware platform with IBM’s advanced analytics software and 

cloud infrastructure, forming an unprecedented stack of 

integrated technologies that are designed to increase pro-

duction and reduce costs. weatherford.com 

Optimizing field drainage now requires fewer wells while allowing more rapid 

response to changes seen downhole. (Source: Schlumberger)

Cementing 
Ports

CAP Inflation
Element

TAM Combo 
Tool CAP Casing 

Annulus Packer

The Duplex Cementing System from 

TAM enables operators to perform 

inner-string primary cement jobs. 

(Source: TAM International)

SPE ATCE TECHNOLOGY  

SHOWCASE
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UNCONVENTIONAL REPORT:  

SCOOP & STACK 

Jessica Pair, Stratas Advisors

D
espite the downturn in commodity prices, opera-
tors and other prospective investors have demon-

strated a notable interest in the SCOOP and STACK 
regions of the Anadarko Basin in Oklahoma (Figure 1). 
The STACK (“Sooner Trend Anadarko Canadian King-
fisher”), with an overpressured hot spot, has illustrated 
some particularly eye-popping results, boasting some of 
the highest oil well 30-day IP rates in the country. Stra-
tas Advisors currently forecasts West Texas Intermediate 
(WTI) to range between about $50 and $55 through 
year-end 2017. At those prices and assuming all else is 
equal, Stratas believes that this area will continue to 
attract investment. As illustrated in Figure 2, the STACK 

has consistently generated above-average IP, and most 
of the industry believes 2016 results will continue to 
impress. Stratas Advisors analyzed just more than 10,000 
oil wells drilled in 2014 and 2015 across several plays, 
and the results for the STACK were strong even just 
based on the historical drilling that has been reported. 

Wells targeting the various reservoirs within these for-
mations tend to exhibit a slower decline pattern on aver-
age, yielding a steadier flow for the first six to 12 months 
of the well’s life. Decline patterns seen within the region 
also exhibit large EURs when coupled with higher start-
ing points. New operators to the region are looking to 
optimize well designs to perpetuate these results.

The corresponding economics for these wells show why 
interest will be sustained. Using results from 162 wells that 
were drilled within the STACK in 2014 and 2015, Stratas 
analyzed how key operators compare and contrast. Of par-
ticular interest was Newfield Exploration. This company 
has stepped out of the pack and drilled laterals that were 
often more than twice as long as others in the area, with 
notable success in terms of IP rates and expected EURs.

Figure 3 compares the 30-day IP rates of the wells 
against their resulting EURs (Mboe). The majority 
of wells posted IP rates between 0.2 Mboe/d and 1 
Mboe/d. The associated EURs show a range between 
200 Mboe and 1 MMboe.  

Newfield drilled numerous wells that fall outside of 
this range, and it has been able to achieve much larger 
production results.

The median Newfield well exhibited an IP of just 
under 0.9 Mboe/d, with resulting median EURs at 
just under 590 Mboe. But of particular interest is the 
number of wells that show up in the tails of the distri-
bution. As shown in Figure 4, Newfield was able to drill 
a number of wells, predominately located in Kingfisher 
and Canadian counties, which produce at rates far in 
excess of what its competitors were able to accomplish. 
The average EUR was more than 900 Mboe. The large 
spread between the median and the average highlights 
the existence of a number of significantly larger wells.

When analyzing these results relative to the well designs, 
another aspect stands out (Figure 4). Newfield made the 
decision to drill some of the longest lateral lengths in the 
area, averaging about 3,048 m (10,000 ft). Devon and Felix 
Energy also have drilled a few laterals at similar lengths, 

STACKing up impressive results  
The STACK continues to attract new investments and provides ample EURs with low breakevens. 

FIGURE 1. The SCOOP and STACK plays are found within 

southern Oklahoma and provide many stacked pay options. 

(Source: Stratas Advisors)
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but the majority of the 162 wells Stratas analyzed had more 

modest lengths, ranging between 1,219 m and 1,524 m 

(4,000 ft and 5,000 ft). Figure 5 illustrates the difference in 

completion approaches and the resulting reserve estimates.

Other completion-related concepts to keep in mind 

include the concept that operators are using slick- 

water and crosslink frack fluids most commonly in their 

designs. They also have coupled this with raw sand as 

the main proppant type. Using these relatively cheap-

er completion materials, operators are able to benefit 

from lower service costs per well. In general, low com-

modity prices have pushed operators to emphasize their 

drilled but uncompleted inventories. However, many 

operators within the midcontinent region are able to 

FIGURE 2. The STACK has exhibited median 30-day IP rates 

close to 630 Mboe/d, placing it at the top of the list when  

compared to other shale plays. (Source: Stratas Advisors)

FIGURE 3. This figure compares 30-day IP rates (Mboe/d) to  

EUR (Mboe) for top operators within the STACK. (Source: 

Stratas Advisors)

FIGURE 4. This figure shows a 

comparison of the average 

lateral lengths drilled by top 

operators within the STACK, 

showing Newfield with some 

of the longest wells. (Source: 

Stratas Advisors)
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remain focused on drilling new wells, maximizing the 
potential recovery. Stratas Advisors estimates that the 
half-cycle drilling and completion costs are currently 
averaging between $6 million and $7 million per well.

Operators in the STACK have been able to capitalize 
on decreasing service sector costs and better produc-
tion results, posting NPV10 estimates at or below $50/
bbl. As part of the analysis performed, the breakevens 
for the aforementioned 162 wells were calculated using 

an average well cost of $6.5 million. 
The breakevens were then ranked and 
averaged for the top two-thirds of the 
wells drilled. Figure 6 illustrates the 
results of the top operators. 

The three top operators were 
Newfield, Devon/Felix and Payrock 
Energy (recently acquired by Marathon 
in June 2016), which all showed positive 
economics at WTI prices below $45/bbl 
for most of the activity. When consider-
ing all the wells drilled and weighting 
the results equally, the average breakev-
en goes up considerably, with only one 
company, Payrock, showing positive 
results below $50. Although Payrock has 
drilled fewer “dogs” so far, one must 
consider that they have thus far only 
drilled about 20% of the total number 
of wells that Newfield has drilled and 
about half the number of the other 

operators. Given the results of the top-tier wells, positive 
economics should be easily obtained on a total cam-
paign level for at least the top three companies. With 
further delineation and optimization of completion 
techniques, it is likely that these operators will continue 
to drive down costs and put even more pressure on 
breakeven prices.

For more information, contact Jessica Pair at 713-260-4604 

or jpair@hartenergy.com.

FIGURE 5. This image illustrates 

the difference in completion 

approaches and the resulting 

reserve estimates. (Source: 

Stratas Advisors)

FIGURE 6. Calculated breakevens for the top two-thirds of wells drilled by the top 

operators place Newfield, Devon and Payrock Energy as the top three performers of

the STACK. (Source: Stratas Advisors)
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Vincent Higgins and Graham Mullings, Optech4D

W
ith more than a 50% reduction in the number of 

rigs commissioned between 2014 and today, it’s a 

particularly challenging time for E&P companies. Worse 

still, hundreds of thousands of jobs have been lost 

throughout the oil and gas industry. During this down-

ward cycle, reducing cost is paramount. For many com-

panies that means halting advanced projects, freezing 

R&D opportunities and budgets, and foregoing capital 

investments for innovation. 

However, viewed differently, a downturn is also a 

prime moment for E&P companies to recover costs by 

improving processes and increasing efficiencies in their 

operations. With the recent developments in virtual 

reality (VR) and augmented reality (AR) technologies, 

organizations no longer need to focus on short-term 

savings by cutting new projects and reducing spending. 

These solutions allow companies to capitalize on sys-

tematic efficiency gains to facilitate success today and 

well into the future.

Companies in oil and gas are quickly embracing the 

adoption of VR and AR technologies and solutions. The 

new wave of professionals, engineers and technicians 

demand it. Workers with decades of experience are 

retiring at an increasing rate, and the industry cannot 

afford to lose their legacy knowledge and experience. 

Having grown up in the digital age, the millennial 

workforce is extremely comfortable with VR and AR 

solutions. Thus, the industry is at a critical juncture to 

facilitate knowledge sharing before the baby boomers 

trade their computers for golf clubs. 

VR in E&P
While many associate VR technology with video games 

and simulation experiences, the technology is well suited 

for E&P. That’s because E&P activities require a tremen-

dous level of technical training, experience and compe-

tency to ensure safe operations. To ensure this level of 

safety and reliability, field engineers and technicians at 

all levels must have access to the most effective technolo-

gies and training programs available. Research now shows 

that VR-based training dramatically improves retention 

and recall of information and events. For example, a 

study by the National Training Laboratory revealed that 

the retention rates for lecture-style learning were at 5%, 

while retention from reading-based learning was at 10%. 

However, according to the study, learning using VR simu-

lation produced a 75% retention rate.

It’s this level of immersive learning that companies 

like Optech4D seek to deliver through their VR-based 

training using realistic environments where personnel 

rehearse complex and dangerous training scenarios in 

the safe confines of a virtual world. The following cases 

demonstrate the power of this technology.

The first is a product developed for a major oil and 

gas operator looking to train and certify offshore heli-

copter landing officers (HLOs). By partnering with 

Oculus Rift, the company has been able to build a 

realistic virtual world where the HLOs can experience 

the dangers and extremes of a helicopter crash on an 

offshore oil platform. Using VR, the officer is exposed 

to a helicopter on fire and unconscious crewmembers. 

From science fiction to science fact  
Virtual and augmented realities are working their magic in E&P.

AR technology imposes a virtual view over an actual setting to 

provide training. (Source: Optech4D)
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He is then required to execute the response plan in a 

quick and safe manner. 

The beauty of these simulators is that the user is 

allowed to make mistakes that can be dangerous and 

life threatening in the real world and experience the 

outcomes with no real repercussions. Allowing HLOs to 

learn from their mistakes in the virtual world better pre-

pares them to act should an emergency occur, empow-

ering them to execute the emergency action plan quick-

ly and accurately. Metrics on the accuracy, timeliness, 

mistakes and completion percentage are recorded in 

the background during training and are reviewed with 

the training managers. This allows the oil and gas oper-

ator to not only better determine pass/fail criteria but 

also have the ability to track and trend retention rates 

and performance and identify gaps in their training. It 

was estimated that cost savings for this operator reached 

well into the millions of dollars each year.

The second is a recent development in response to the 

industry’s need for a more realistic, intensive well con-

trol training program. In the aftermath of the Deepwater 

Horizon blowout, the E&P industry as well as government 

organizations took a closer look at training and mainte-

nance best practices. The outcome has been increased 

regulations for critical equipment inspections and 

advancements in training programs. A team of develop-

ers has been proactively working on the next generation 

of well control simulators using VR. Similar to the HLO 

training program, operators and crews will be given con-

trol of a drilling rig in the safety of the virtual world. 

Key variables and equipment such as weight on bit, 

ROP, pump pressure and choke adjustment during 

drilling are available for monitoring and manipulation. 

Users can work on a customized drilling rig console tai-

lored to their equipment to work through typical prob-

lems encountered during well control. These include 

plugged bit nozzles, plugged choke, choke washout, 

well kicks and drilling fluid loss into the formation. The 

development team works closely with industry experts 

to deliver a realistic environment where operators can 

make mistakes without the risk of catastrophic failures 

and financial repercussions. 

AR in E&P

As with VR, AR is the latest wave of advanced technology 

and arguably the most important to hit the oil and gas 

industry. With the advent of intrinsically safe tablet com-

puters and smart safety glasses, AR enables hands-free 

operational instructions, checklists and videos to tech-

nicians in the field. This technology has revolutionized 

heavy industries such as aviation, aerospace, manufac-

turing and shipbuilding. It is finally time for the oil and 

gas industry to catch up.

Paul Davies, an electrical engineer at Boeing Research 

and Technology, conducted a study that revealed how 

trainees performed with and without the help of AR 

technology when asked to assemble a mock wing for 

an aircraft manufacturer. One group of trainees was 

allowed to have a PDF on a computer to aid them in 

the assembly, while another was given a tablet with the 

AR technology application. The study concluded that 

the group with the tablet performed 30% faster and was 

90% more accurate than the group with only the PDF 

instructions. Additionally, at NASA it was observed that 

AR solutions contributed to an 82% reduction in depen-

dent errors when compared to paper manuals. 

With the new regulations on BOP maintenance and 

inspection, AR is quickly becoming a must-have tech-

nology for the E&P industry. Technicians can use AR 

tablets and smart safety glasses to access guided work 

instructions during this critical process, allowing a safer 

and faster turnaround with a reduced chance of errors. 

The industry has yet to see the ramifications of the new 

regulations with respect to the added costs and associat-

ed downtime. But with AR technologies, companies can 

offset these added costs by giving their employees the 

tools necessary to be successful.

One of the most powerful features of AR is the ability 

to communicate remotely with a technical expert. Field 

operators can use Wi-Fi and satellite communications to 

video conference with senior colleagues while working 

remotely, enabling them to ask questions, seek con-

firmation and get a second opinion in minutes rather 

than hours or days. The remote expert can annotate 

the users’ field of vision and even pass pertinent work 

instructions into the AR device so the user can get back 

to work as soon as possible. And given that oil and gas 

workers are constantly in a high-stress environment, 

making access to information and to subject matter 

experts as simple as possible is a huge need. When 

provided access to AR solutions, workers show a demon-

strable improvement in performance, allowing them to 

work more confidently and safely.

New realities here to stay

The use of VR and AR technologies in the aviation, aero-

space, manufacturing and shipbuilding industries already 

has surpassed proof-of-concept testing and is moving into 

pilot programs. The time has come for the oil and gas 

industry to step up and capitalize on this opportunity. 

These technologies are here to stay and will continue to 

help solve some of the biggest challenges in E&P.  
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Jay Hollingsworth, Energistics

A
s the oil and gas industry became more digital, it 

became more important to establish open standards 

for its scientific, engineering and operations aspects. 

Energistics was formed to tackle this challenge.

The company facilitates and maintains three flagship 

data exchange standards for the upstream oil and gas 

industry: WITSML (drilling and well data), PRODML 

(production operations data) and RESQML (earth 

model data). 

This year will see a near-synchronous new release of 

all three standards plus an update to the Energistics 

Transfer Protocol (ETP). Each will be a completely 

revised version (known as v2.x). WITSML v2.0 features 

a revised set of data objects and a new application pro-

gramming interface (API) that will provide true real-

time data transfer. PRODML v2.0 includes three new 

components: distributed acoustic sensing data; pressure, 

volume and temperature fluid sampling and analysis; 

and a simplified production volume report. RESQML 

v2.1 is a bug fix update that also incorporates previous 

“add-on” data objects into the main design packages for 

properties, streamlines and activity models.

The most important enhancement in this next gen-

eration of standards is the new Common Technical 

Architecture (CTA). The CTA is the foundation across 

the standards that effectively enables a user to use 

any combination of standards to address 21st century 

integrated operations requirements. The CTA makes 

it possible for the individual domains to be treated as 

one standard, allowing data to be transferred among 

all domains in a seamless manner. An example of this 

would be the sending of a PRODML production report 

that refers to a WITSML well and completion. The CTA 

is built on other open standards to avoid licensing or 

other potential intellectual property issues and to max-

imize the likelihood that member companies can find 

experienced development resources familiar with them. 

XML 
eXtensible Markup Language (XML) is the familiar 

technology used in the existing Energistics standards 

suite. The Energistics markup languages will continue 

to use XML but in a simplified style more comfortable 

to developers.

UML
Universal Modeling Language (UML) is now used inter-

nally among the membership and Energistics staff to 

collaborate around a graphical depiction of a process or 

exchange data model. Pictures with boxes and arrows 

are much easier for subject matter experts to understand 

and comment on during the standards develop-

ment process. XML (and potentially other trans-

fer technologies) are generated directly from the 

UML pictures, boosting productivity and quality 

by avoiding transcription mistakes.

HDF5
Hierarchical Data Format v5 (HDF5) is a stan-

dard widely used in the scientific community for 

the transfer of large volumes of floating-point 

data. A downside of XML is that an XML doc-

ument can be many times larger than simpler 

formats because of the extra bytes (tags) asso-

ciated with the self-documenting features of 

XML. HDF5 is close to as small as a dataset can 

be at the expense of human readability. But for 

Standards version 2.0:  
the next generation
New releases continue to streamline data exchange.

UNIVERSAL INTEROPERABILITY

Energistics’ CTA makes it possible for data to be transferred among all 

domains in a seamless manner. (Source: Energistics)
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moving seismic volumes or grids or other large data-

sets, this trade-off is deemed to be worthwhile.

OPC 

Open Packaging Conventions (OPC) organize and 

reduce the sizes of XML files involved in a transfer. In 

the case of an earth model, a data transfer could involve 

hundreds of thousands of small XML documents. It 

would obviously be helpful if these documents could 

be organized in a folder structure and zipped to reduce 

the file sizes. There is an existing standard that does just 

that: the OPC used by Microsoft Office suite files (the 

familiar pptx, docx, xlsx, etc. files). This file format was 

adopted by standards organizations and has broad sup-

port in Visual Studio and other development toolsets.

EPC

Energistics Packaging Convention (EPC) is a formal kind 

of customization of OPC called a “profile” developed by 

Energistics. The EPC standard describes the specializa-

tion of OPC with some optional items in OPC mandatory 

in EPC. OPC (thus EPC) has wide support among devel-

opers, and EPC is mandatory for RESQML v2. 

WebSocket

WebSocket is a standard related to HTML5, which 

is used to stream data over the Internet. In a normal 

Internet browser session the user types a URL into 

the browser, which identifies a web server the user 

wants to connect to (say, http://www.amazon.com/) 

and the resource the user would like the web server 

to send it (e.g., the page called index.html). The web 

server listening on the other end then sends the 

requested resource. This process of call and response 

is repeated over and over as a user chooses further 

links on a webpage.

With Websocket, the user connects to a web server 

and gives the web server the identifier for a port on 

the user’s machine and tells the web server to begin 

streaming data through that port as fast as it can. Data 
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are streamed until the connection is broken or at the 

request of either party.

The Websocket protocol is being used in the next 

generation of Energistics standards to support true real-

time streaming of data from a server to a client, wheth-

er the server is a drilling rig, a producing well or an 

application serving data to a series of consumers.

Avro 
When communicating in a spoken language, sentences are 

recited one word at a time because humans are unable to 

say multiple words simultaneously. Serial data protocols 

like Websocket have the same limitation. For the bytes of 

data to be transmitted over a wire, they have to be broken 

up into bytes and each byte broken into bits. There has to 

be a mirror-image set of processes that break up the data 

into a known sequence to put on the wire and then reas-

semble the data into meaningful structures at the receiving 

end. This process is broadly called serialization.

Avro is a data serializer developed and maintained by 

the Apache open-source community. One feature is that 

the structure of the data doesn’t have to be decided in 

advance—it simply informs the listening client of the 

structure of the data it is about to receive. This gives 

upstream oil and gas the flexibility it needs to be able to 

make changes at a rig site or producing well dynamical-

ly. Javascript Object Notation (JSON) is used by Avro to 

describe the structure of the incoming data stream.

ETP
Energistics Transfer Protocol (ETP) is the name given to 

a new standard that uses Websocket, Avro and JSON to 

transfer true real-time and static data from a sender to a 

receiver. No server is required. The protocol is a simple 

API consisting of messages passed between a sender and 

a receiver to initiate and close sessions, identify available 

data, initiate transfer of some subset of that data and 

other functions. 

ETP was initially developed for WITSML 2.0; 

WITSML v1.4.1.1 is not a true real-time transfer, and 

streaming data was a fundamental requirement of 

the new version. PRODML and RESQML will even-

tually also use it. ETP can be used for any kind of 

data transfer from the field to the office or between 

applications in the office. It also can be used for any 

sensor-based machine-to-machine application.

EIP 
Energy Industry Profile (EIP) is an oil industry 

metadata standard. EIP is a “profile” of ISO 19115-

3, which is a geospatial metadata standard. Use of 

EIP goes beyond geospatial data and is used by all of 

Energistics’ other standards.

Standard naming, other conventions
The final component of the CTA is standard nam-

ing and other conventions plus units of measure 

and schema components shared across all Ener-

gistics standards. Much of this work is derived 

from prior work in Energistics and from widely 

respected development shops willing to publicize 

their internal coding standards, like Microsoft 

and Google.

The next generation of standards—version 2—

brings the Energistics standards into the future with 

the latest technology available. This version of the 

standards is much more robust because the compo-

nents are integrated, they are more program-

mer-oriented and there is new workflow support 

with the enhanced underlying technology.  

Energistics’ standards continue to evolve with improving technology. 

(Source: voyager624/shutterstock.com)
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Mobile capping stack for subsea market 
Boots & Coots Services, a Halliburton business, has 

developed the Global Rapid Intervention Package 

(GRIP), a suite of services to help reduce costs and 

deployment time in the event of subsea well control 

events, a press release stated. GRIP provides well plan-

ning and well kill capabilities facilitated by the compa-

ny’s global logistics infrastructure and existing product 

service lines. This includes an inventory of well test 

packages, coiled tubing units and relief well ranging 

tools. In addition, GRIP features the new high-tem-

perature 15,000-psi RapidCap air-mobile capping stack. 

Sourced from Trendsetter Engineering Inc., RapidCap 

incorporates a specially designed gate valve-based sys-

tem, making it light, inexpensive and mobile. Capping 

stack systems currently available are extremely difficult 

to deploy due to their size and weight (roughly 220,000 

lb to 300,000 lb) and are expensive to transport and 

reassemble on a job site. It can take weeks to deploy 

existing systems, especially from locations that lack the 

infrastructure to move the systems into position in a 

timely manner. GRIP and the RapidCap air-mobile cap-

ping stack are expected to be ready for deployment by 

year-end 2016. halliburton.com

Flame detectors for harsh environments
Emerson has released the Rosemount 975 flame detec-

tors, a complete line of optical flame detectors designed 

to perform in the harshest environmental conditions 

and connect directly to alarm or automatic fire extin-

guishing systems, a press release stated. The new line 

incorporates a variety of flame detection technologies 

that will provide optimal coverage for a wide range of 

process industries, including upstream oil and gas instal-

lations, chemical plants and refineries. Multispectrum 

infrared sensor technology detects hydrocarbon fuel 

and gas fires as well as “invisible” hydrogen fires with 

wide area coverage and strong false alarm immunity. 

Integrated ultraviolet and infrared sensor technology 

rapidly detects hydrocarbon-based fuel and gas fires, 

hydroxyl and hydrogen fires, and metal and inorganic 

fires with robust false alarm immunity. Built to be 

extremely durable and weather-resistant, the Rose-

mount 975 flame detectors feature heated windows for 

operation in harsh weather conditions such as snow, ice 

or condensation; broad operating temperature ranges 

from -55 C to 85 C (-67 F to 185 F); and multiple out-

put options for maximum flexibility and compatibility. 

The detectors can even be tested infield with a specially 

designed flame simulator at distances of up to 12 m (40 

ft) from the detector, eliminating the need for person-

nel to stand on scaffolding or supports to access the 

detector. EmersonProcess.com/FlameGasDetection

System stimulates multiple stages in one run
Energy Fishing & Rental Services (EFRS) has released 

its Speed Squeeze retrievable acid stimulation system, 

which uses a straddle-packer design to acid-stimulate 

individual stages, a product announcement stated. 

This ensures spot placement of the acid treatment and 

eliminates the need for bull-heading or diverter sys-

tems. The Speed Squeeze system can be used in open 

or cased hole and can be run on jointed pipe or coiled 

tubing. The system substantially reduces the fluid vol-

ume required on location. In addition, stage counts are 

unlimited, and stage location is flexible. The system also 

can incorporate downhole pressure gauges. The system 

is field-proven in numerous stimulation operations. 

“To date, a North American operator has stimulated 37 

horizontal wellbores with a 100% success rate in retriev-

ing the system,” said Joe DeGeare, EFRS president. 

“Another operator increased production tenfold while 

cutting completion costs in half. Other operators report 

similar results.” energyfrs.com

Generator runs on 
natural gas, liquid 
propane
HIPOWER SYSTEMS 

has released the 

HRNG 95 T6 gaseous 

generator. Powered 

by a long-life heavy-

duty engine from 

manufacturer Zenith, 

the generator is capa-

ble of full rated-load 

acceptance in one 

step, a press release 

stated. Designed 

specifically to power 

new, more efficient 

oil and gas industry pumps and other equipment, the 

The Speed Squeeze system can be used in open or cased hole. 

(Source: Energy Fishing & Rental Services)

The HRNG 95 T6 generator is capable of 

full rated-load acceptance in one step. 

(Source: HIPOWER SYSTEMS)
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HRNG 95 T6 can run on both natural gas and liquid 

propane, switching from one to the other based on fuel 

availability. For the enclosure, HIPOWER SYSTEMS 

chose one of its existing models, which already has been 

thoroughly fi eld-tested in a variety of environments. 

The fully sound-attenuated enclosure is fabricated in 

11-gauge steel with a powder-coated fi nish that exceeds 

a 1,000-hr salt spray test. The enclosure also features 

wide lockable steel access doors with rubber seals for 

easy maintenance and service. hipowersystems.com

First downhole X-ray diagnostic 
operation offshore  
Visuray performed the fi rst downhole X-ray diagnostic 

operation in June offshore Norway for Statoil, accord-

ing to a press release. The objective was to image and 

unambiguously diagnose the status of a downhole safety 

valve so the operator could plan future workover oper-

ations. Visuray’s VR90 X-ray imaging tool acquired mul-

tiple downhole measurements and provided valuable 

information for the client. The results demonstrate the 

VR90’s ability to obtain dimensionally accurate down-

hole X-ray images in opaque well fl uid environments 

and in offshore operations. visuray.com

Quicker oil spill removal 
BIOROS, a new oil biodegradation agent, was developed 

by Gazprom VNIIGAZ, Gazprom’s core research center. 

BIOROS, a product for oil spill cleanup, is more effec-

tive than similar products made in Russia and abroad 

as it provides for quicker oil spill removal at a greater 

range of temperatures from 5 C to 45 C (41 F to 113 F), 

the company said in a press release. gazprom.com

Sensor to fi nd oil, gas and minerals from the air
Neos Inc. will develop a new generation gravity gra-

diometry sensor that will be 20 times more powerful 

than current technology to fi nd oil, gas and minerals 

beneath the earth’s surface, a press release stated. Neos 

and Lockheed Martin are building a sensor that will 

be able to fi nd a 10-m (33-ft) tall hill buried 1 km (.62 

mile) below the earth’s surface. Put another way, the 

technology could fi nd an armored truck full of gold 20 

m (66 ft) below the earth purely by sensing the effect 

the bullion imparts on the local gravity fi eld. The new 

technology, called Full Tensor Gradiometry (FTG) Plus, 

has 20 times the sensitivity and 10 times greater band-

width than current gravity gradiometers, the release 

stated. Lockheed Martin is building the prototype spe-

cifi cally to detect natural resources from aircraft owned 

and operated by Neos. Neos acquired the FTG Plus 

program as part of its acquisition of assets from CGG SA 

in April. neosgeo.com 

System locates integrity failures, leaks 
Archer has released the Point system, which can be 

deployed proactively and systematically at the surface and 

downhole, a press release stated. The Point system unrav-

els, deciphers and describes what is happening in the well 

and locates integrity failures. Much of the technology is 

fi eld-proven, with different elements of the Point system 

having been used in more than 2,000 successful deploy-

ments worldwide but never as one complete, proactive 

system with integrity dynamics at the core. The Point 

system evaluates barrier performance and identifi es the 

precise location of leaks and fl ow paths without pulling 

the completion string. The system consists of seven pow-

erful diagnostic programs underpinned by Archer’s pro-

prietary ultrasound technology that enables a proactive 

and systematic approach to integrity management. The 

programs are designed to investigate or locate a range of 

failure types from the surface or downhole. archerwell.com

Free mobile electronic fi eld ticketing application
Phoenix DAS has released a free version of its mobile 

electronic fi eld ticketing application.  The free Open-

Ticket module allows service companies to replace 

paper-based fi eld tickets, enhancing workfl ow in the fi eld, 

improving the accuracy of information and decreasing 

the payment cycle from customers, a press release stated. 

The OpenTicket module is fully mobile; works in both 

online and offl ine modes; and includes a live dashboard 

for tracking completed, in-progress and invoiced jobs. 

The free OpenTicket module allows service companies to replace 

paper-based fi eld tickets. (Source: Phoenix DAS)
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Management teams are provided with full visibility of 

each job and can follow every step in real time. Compa-

nies that are using the OpenTicket module have reported 

a reduction in days’ sales outstanding of 12 to 15 days on 

average as compared to paper-based tickets. The Open-

Ticket module can be used standalone or combined with 

other Phoenix DAS software modules depending on a 

company’s needs and challenges. phoenixdas.com/openticket

Electric fracturing fleet reduces onsite  
footprint, crew sizes 
Evolution Well Services announced deployment of its 

first U.S.-based NextGen 100% natural gas-fueled elec-

trically powered fracturing fleet to the Permian Basin, 

which began commercial work in second-quarter 2016, a 

press release stated. Evolution Well Services’ 35,000-hhp 

electric hydraulic fracturing fleet provides technology to 

the fracturing market by eliminating the consumption 

of diesel fuel required by traditional fracturing fleets 

while reducing measured emissions to trace amounts. 

The multipatented technology of Evolution Well Ser-

vices reduces the onsite footprint and crew sizes by 50%, 

reduces noise levels by more than 30 decibels and elimi-

nates wellsite risks associated with hot fueling and other 

personnel exposures. evolutionws.com 

Data collection app makes for easily  
accessible information
GreaseBook released the newest version of its data col-

lection application for oil and gas operators and their 

pumpers, a press release stated. Through the new app, 

GreaseBook has developed a way to alleviate the dis-

semination of information throughout the operator’s 

team—not personally but programmatically. For exam-

ple, by reviewing the history of a well garnered from 

past commentary, executive notes and the remarks of 

any other pumper who has ever stepped foot on the 

lease (note that all information is synced between the 

pumper’s iPads on the Cloud), the pumper has a refer-

enceable well history file when diagnosing the symptoms 

of any well. This well history also is accessible to any 

field engineer or supervisor from the office or the field. 

More than 100 companies and 1,000-plus pumpers in 

12 oil-producing states have been onboard with this new 

app. greasebook.com

Resin-coated proppants reduce amount of 
respirable silica
The Oilfield Technology Group of Hexion Inc. has 

released new resin-coated proppants that are produced 

in Canada, according to a press release. Hexion’s True 

North proppants are a curable resin-coated sand available 

in 20/40 and 30/50 mesh sizes. The True North resin 

system is applied to Canadian frack sand to provide an eco-

nomical resin-coated proppant for the region. These new 

proppants incorporate Hexion’s Stress Bond technology. 

They bond in the fracture with closure stress, providing 

all the benefits of a curable resin-coated sand such as 

increased fracture flow capacity and proppant flowback 

control along with proppant fines reduction. There is also 

a low-temperature version of the product.  True North L 

proppants are specifically designed for low-temperature 

reservoirs. Additionally, the resin system of these proppants 

offers reduced dust generation during the pneumatic 

transfer and conveying process compared to uncoated 

frack sand. True North proppants can reduce the amount 

of respirable silica to levels below the new U.S. Department 

of Labor’s Occupational Safety and Health Administra-

tion and existing Canadian limits. This helps improve the 

health and safety of workers on location. hexion.com/oilfield   

System generates constant, consistent  
perforating entry holes 
GEODynamics Inc.’s Engineered Perforating Solutions 

Division has completed extensive field testing on the latest 

addition to its line of plug-and-perf products. The FracIQ 

limited entry perforating system has been applied in more 

than 1,000 frack stages since field testing commenced in 

April 2016, a press release stated. The patent-pending  

FracIQ perforating system generates constant and consis-

tent perforating entry holes and penetration depths in 

wells regardless of gun position, well casing or formation 

type. Constant-sized casing holes improve fracture plan-

ning by providing optimum pressure diversion, while con-

stant rock penetration creates repeatable breakdown 

pressures. The FracIQ system is available in 0.30-in., 0.35-

in. and 0.40-in. holes sizes. perf.com  

Please submit your company’s updates related to new technology 

products and services to Ariana Benavidez at abenavidez@

hartenergy.com. 
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A
t a time when only a paltry number of signifi cant 

projects are getting the go ahead, Egypt has seen 

global majors such as BP and Eni buck the trend and 

take a committed long-term approach to the country’s 

offshore sector. 

The willingness of these majors and others to sink 

substantial investments into the North African country’s 

upstream sector—both onshore and offshore—also has 

seen them opt unhesitatingly to use the latest deepwater 

production systems, mostly long-distance subsea and 

tieback solutions. The latest example of this is what will 

become the world’s second longest subsea step-out, a 

distance of more than 150 km (93 miles).

As a result, Egypt has become the undisputed leading 

light in the Mediterranean.

The country’s energy sector as a whole has come a 

remarkably long way in fi ve years, recovering from those 

unstable and unpredictable times to become energized 

by giant fi nds such as Eni’s Zohr discovery and Apache 

Corp.’s success in the Ptah and Berenice onshore fi elds.

Exploration potential
At the Offshore Technology Conference in Houston 

earlier this year the country’s petroleum minister, Tarek 

El-Molla, said, “Egypt has a huge exploration potential, 

Egypt shines in Mediterranean sun
Egypt’s offshore sector is leading the way in attracting large investments and pioneering the 

use of high-end subsea production systems despite the depressed industry environment.

BP’s Atoll Field in the North Damietta Concession 

offshore Egypt, fi rst drilled by the Maersk 

Discoverer, has been on a fast-track schedule 

that saw it receive sanction for the fi rst early 

production system phase a year after discovery. 

It could go from discovery to production in less 

than three years. (Source: Maersk)
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large undeveloped reserves and new strategies to over-
come current challenges and boost upstream activities 
and secure sustainable energy supply.”

More fl exible upstream agreements, a willingness to 
negotiate over gas prices and fewer international oil com-
pany (IOC) arrears—which have fallen from $6.3 billion 
to about $3 billion within 2.5 years—is helping to build 
momentum and encourage new exploration, he said.

The country remains busy with a program to expand 
and upgrade its infrastructure as it accelerates develop-
ment of several projects, with the goal of adding about 
170 MMcm/d (6 Bcf/d) within the next fi ve years and 
with investments of more than $35 billion already com-
mitted, according to El-Molla. 

He also said more recently that IOCs were expected 
to invest about $8.5 billion during the fi scal year 2016-
2017 on exploration and development activities in the 
petroleum and natural gas sectors.

Zohr raises the bar

Eni’s Zohr discovery, of course, has hugely raised the 
bar in terms of expectations for the country’s already 
established deepwater sector, where BP and BG in par-
ticular have previously established solid producing assets 
via deepwater subsea tiebacks to shallower water plat-
form facilities for the past decade and more. 

The fi eld, located in the Shorouk Block, has pro-
gressed rapidly since the discovery well was drilled by 
the Saipem 10000 drillship in mid-2015 and announced 
in August that year. Despite the industry downturn, it 
was sanctioned by the Egyptian authorities by February 
of this year. 

The Italian major sees Zohr as a global fl agship 
project and is pushing the schedule hard, with startup 
expected by year-end 2017 and a three-well drilling pro-
gram currently underway following a successful apprais-
al well that delivered up to 1.2 MMcm/d (44 MMscf/d) 
of gas during a production test.

OneSubsea’s $170 million EPC

Earlier this year Schlumberger’s OneSubsea clinched a 
$170 million engineering, procurement and construc-
tion (EPC) contract from Petrobel to supply the subsea 
production systems on Zohr. 

The workscope will see OneSubsea supply six horizon-
tal SpoolTree subsea trees, intervention and workover 
control systems, landing string, tie-in, a high-integrity 
pressure protection system, topside and subsea controls 
and distribution, water detection and salinity monitor-
ing provided by the AquaWatcher water analysis sensor, 
and installation and commissioning services.

The contractor said the FasTrac program comprises 
a strategic inventory capability with the fl exibility to 
confi gure the system to customer needs and deliver on 
a fast turnaround.

“Zohr is one of the largest gas fi elds discovered in the 
Mediterranean Sea to date and is also the world’s sec-
ond longest step-out, [with] a distance greater than 150 
km. This step-out will be enabled by OneSubsea controls 
systems with fi ber-optic communications technology,” 
said Mike Garding, president of OneSubsea, in a press 
statement. “Our supplier-led approach to the fi eld devel-
opment coupled with our FasTrac program capability 
and our integrated offering that includes fl ow assurance, 
subsea production system and landing string capabilities 
will help Petrobel meet its fi rst gas commitment.”

OneSubsea already had carried out an accelerated 
FEED study in which a multidisciplinary team collab-
orated with Eni and Petrobel to develop the subsea 
equipment architecture and control system to validate 
handling of high gas volumes, considering reservoir 
characteristics and subsea equipment specifi cations.

Installation

Petrobel, a joint venture between Eni and Egyptian Gen-
eral Petroleum Corp., also awarded Eni’s Italian compa-
triot Saipem an EPC and installation (EPCI) contract for 
the accelerated startup of Zohr. 

The award entails EPCI work for an initial six-well 
development, installing the umbilical system and install-
ing a 26-in. gas export trunk line as well as 14-in. and 
8-in. service trunk lines. Work is underway and is due to 
be complete by year-end 2017.

Saipem plans to mobilize a fl eet of vessels, including 
the ultradeepwater pipelay unit Castorone, the semisub-
mersible pipelayer Castoro Sei, the trench/pipelay barge 
Castoro 10 and other specialized vessels.

Eni also has its Baltim South West gas fi nd in the East 
Nile Delta offshore Egypt some 10 km (6 miles) north 
of the producing Nooros gas fi eld. The Baltim South 
West 1X well encountered about 120 m (394 ft) of gross 
gas column and 62 m (203 ft) of net pay sandstones of 
Messinian age with excellent reservoir properties, the 
company said earlier this year, adding that it also is 
considering developing it as a fast-track project with its 
partner BP using existing infrastructure. The Greater 
Nooros area is estimated to hold 70 Bcm to 80 Bcm (2.4 
Tcf to 2.8 Tcf) of gas in place, according to Eni.

Atoll on a roll

Ahead of it in terms of progress is BP’s Atoll Field, also 
in Egypt’s Mediterranean sector, where the operator 
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and its partner sanctioned the fi rst phase of the deepwa-
ter development just over a year after making the discov-
ery. With fi rst gas expected in 2018, this will see Atoll go 
from discovery to production in less than three years.

Up to 8.4 MMcm/d (300 MMcf/d) of gas from the 
fi eld will feed Egypt’s domestic gas market, which had 
to start importing LNG in 2015 to meet rising demand. 
Located in the North Damietta Offshore concession 
in the East Nile Delta, Atoll is estimated by BP to con-
tain about 42.4 Bcm (1.5 Tcf) of gas and 31 MMbbl of 
condensate. The original discovery well drilled by the 
sixth-generation semisubmersible rig Maersk Discoverer

hit about 50 m (164 ft) of gas pay at a well depth of 
6,400 m (20,998 ft) and followed on from BP’s Salamat 
discovery made two years earlier.

Atoll will consist of two phases. In addition to recom-
pleting the existing exploration probe as a producing 
well, the fi rst early production system phase includes 
drilling two development wells tied back to existing 
facilities operated by Pharaonic Petroleum Co. (BP, 
25% interest as operator; Eni, 25%; and EGPC, 50%).

The wells will be drilled by Ensco’s DS-6 drillship, 
which was expected to start drilling in August for up to 
two years. Depending on the results of the fi rst phase, 
there could then be further investment in a Phase Two 
full-fi eld development.

Production from Atoll will fl ow via the Taurt pipeline, 
which is part of the Ras El Barr concession (BP, 50% 
as operator and Eni, 50%) and land at the PhPC West 
Harbour gas processing facilities.

$3.8 billion spend
BP will reportedly invest $3.8 billion in the fi eld develop-
ment, with $1 billion earmarked for its initial phase.

Like Eni with Zohr, BP’s decision to approve its invest-
ment in Atoll came at a time when the majority of the 
upstream industry continued to drastically rein in its 
capex. The fact that both of these fi elds lie in deep 
water is particularly signifi cant as that sector of the 
development market has been the one hit hardest by 
the industry’s elongated downturn. A recent report by 
analyst Wood Mackenzie showed spending on deep- and 
ultradeepwater projects was cut by nearly 40% for the 
2016-2017 period.

BP’s Atoll decision also followed a much bigger one it 
made last year when it sanctioned the $12 billion West Nile 
Delta project, where production is anticipated to reach up 
to 33.9 MMcm/d (1.2 Bcf/d) with fi rst gas next year from 
the 141-Bcm (5-Tcf) fi eld in the North Alexandria and 
West Mediterranean Deepwater concessions.

Onshore shines for Apache
Egypt’s onshore sector continues to produce the goods for 
other companies, too. Egyptian resources make up 19% of 
Apache Corp.’s overall reserves and 17% of its production.

CEO and President John Christmann said, “In a sub-
$50/bbl world, the international portfolio really, really 
shines through. In Egypt, we have high-quality stacked 
pays. We have signifi cant exploration potential as we’ve 
seen with our Ptah/Berenice fi elds. One of the big things 
here is that the production-sharing contract arrangement 
provides a buffer to low price environments.” 

But the big thing for Christmann is the attractive 
returns, even in today’s environment. Egypt’s share of 
Apache’s $1.4 billion to $1.8 billion capital program 
for 2016 is 23%, although that is down 40% from 2015. 
However, it is not as harsh as the 60% reduction in its 
North American operations.

“As a percentage of our dollars today, we are spend-
ing more internationally than we were in 2014,” 
Christmann said, noting Apache has fi ve rigs running 
in Egypt now compared to four in North America. “We 
expect to drill 60 to 70 wells and average about six rigs 
for the year,” he said.

Apache is the largest acreage holder in the Western 
Desert and has operated in Egypt for more than 20 
years, with average production in 2015 hitting about 
352,000 boe/d.

According to Matthew Loffman of analysts Douglas-
Westwood, Egypt’s oil production is forecast to drop 
below 600,000 bbl/d by 2022; however, gas production 
is set to leap from 900,000 boe/d to 1.5 MMboe/d by 
2022. The fi rm also foresees the country’s offshore pro-
duction growing, with Zohr contributing to medium-
term growth.  
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The Saipem 10000 drillship drilled the Zohr discovery well for Eni 

offshore Egypt last year, hitting 600 m (1,986.5 ft) of gas pay. 

(Source: Eni)
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1 Cuba

MEO Australia Ltd. announced that 

three identified oil plays in Block 9 

in Cuba have been assessed to con-

tain 8.1 Bbbl of high-quality light oil 

in place with a recoverable estimate 

of about 395 MMbbl. The oil play is 

on trend with the multibillion-barrel 

Varadero oil field. The estimate is 

only for the first of three plays; two 

other shallower oil plays also have 

significant oil potential. According to 

MEO, there are 15 individual leads in 

the first play. An accelerated drilling 

program to explore further potential 

of the Lower Sheet Play is underway, 

and assessment of the other two oil 

play types is ongoing. The 2,380-sq-

km (919-sq-mile) production-sharing 

contract is held by MEO and is about 

140 km (87 miles) east of Havana.

2 Colombia

GeoPark has announced drilling and 

testing results from appraisal well 

#3-Jacana in Jacana Field in Colom-

bia’s Llanos 34 Block. It was drilled 

to 3,355 m (11,008 ft), and logging 

analysis indicated hydrocarbons 

throughout Guadalupe without iden-

tifying an oil-water contact. A sev-

en-day production test in Guadalupe 

with an electric submersible pump 

flowed 1.65 Mbbl of 15-degree-grav-

ity oil with about 1% water cut. It was 

tested on a 43⁄64-in. choke, and the 

wellhead pressure was 50 psi. Fur-

ther production history is required 

to determine stabilized flow rates 

of the well. Surface facilities are in 

place, and the well already is in pro-

duction. GeoPark is currently drilling 

#4-Jacana and will perform additional 

drilling to delineate the full extent 

of the field. Six additional wells are 

planned, including up to two explo-

ration wells in the block. GeoPark is 

the operator and has a 45% working 

interest in the Llanos 34 Block.

3 Brazil

A 410-m (1,345-ft) net pay zone dis-

covery was announced by Petrobras 

at its presalt Santos Basin Libra pros-

pect. According to the company, it is 

the largest net pay ever discovered 

in Libra. The #3-BRSA-1339A-RJS 

(3-RJS-742A) well was drilled to 3,049 

m (10,003 ft) in 2,003 m (6,571.5 ft) 

of water in the northeast section of 

the block. The produced oil is 27°API 

gravity. Petrobras is the operator 

for the Libra Consortium with 40% 

interest in partnership with Shell 

(20%); Total (20%); China National 

Petroleum Corp. (10%) and China 

National Offshore Oil Corp. (10%).

4 Ireland

In a collaborative exploration pro-

gram with Schlumberger, Providence 

Resources Plc has reported that the 

Newgrange Prospect in Ireland’s off-

shore Goban Spur Basin could hold 

unrisked prospective resources of 385 

Bcm (13.6 Tcf) of gas. According to 

the company, the Lower Cretaceous 

Newgrange carbonate prospect is 

principally located in frontier explo-

ration license (FEL) 6/14, where area 

water depth is about 1,000 m (3,281

ft). The revised volumetric estimation 

was based on 2014 2-D long-offset seis-

mic reflection profile data. Previous 

estimates also indicated a possible 

9.2 Bbbl of oil potential. Both oil 

and gas cases were modeled because 

of the uncertainty in the hydrocar-

bon phase. The partners also have 

concluded that the prospect has sig-

nificant risk given the thin amount 

of overburden (500 m [1,640 ft]). 

Analysis, however, indicated that the 

present top seal could potentially 

have a 350-m (1,148-ft) hydrocarbon 

column. Providence is the operator 

of FEL6/14 and the Newgrange Pros-

pect with 80% interest. Sosina Explo-

ration Ltd. holds the remaining 20%.

5 Morocco

A second exploration well has been 

completed by Sound Energy Plc in 

Morocco’s Tendrara Block. The 

#6-TE was drilled to 2,665 m (8,743 

ft) and encountered about 28 m (92 

ft) of net gas pay in the TAGI reser-

voir. It produced 38,511 cu. m (1.36 

MMcf/d) of gas during testing on a 
16⁄64-in. choke. According to the com-

pany, it has only accessed 18% of the 

total reservoir, with no fracture stim-

ulation. Sound is the operator of the 

Tendrara Block with 55% interest in 

partnership with the Moroccan Oil 

& Gas Investment Fund, which has 

the remaining interest. 

6 UK

An oil discovery was reported by 

EnQuest at exploration well #1 

Eagle in the Greater Kittiwake area 

of the U.K. sector of the North Sea. 

Assessment is underway at the Eagle 

prospect, but preliminary analysis 

indicates the Fulmar oil-bearing res-

ervoir has a vertical thickness of 20 m 

(67 ft) with excellent reservoir proper-

ties. No oil-water contact was encoun-

tered, and initial analysis results 

indicate the gross total recoverable 

reserves to be a similar size to those 

in the nearby Gadwall oil field. The 

Greater Kittiwake Area is in North 

Sea blocks 21/12a (License P.073), 

21/12d (P.1786), 21/17a (P.1415), 

21/17c (P.1415), 21/18a (P.351) 

and 21/19 (P.238). It is operated by 

EnQuest with 50% interest, and Dana 

Petroleum holds the remaining 50%.

7 Norway

Faroe Petroleum has completed 

and tested its wildcat #31/7-1 and 

appraisal well #31/7-1 A. The wells 

were drilled 13 km (8 miles) south 

of Brage Field in the North Sea. The 

#31/7-1 encountered an 18-m (59-
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ft) gas column and a 21-m (69-ft) oil 

column in sandstone in the Middle 

Jurassic Fensfjord. The #31/7-1 A, a 

sidetrack that delineated the discov-

ery, encountered a 6-m (20-ft) gas 

column and 25-m (82-ft) oil column 

at levels equivalent to those of the 

discovery well. Total gross volumes 

of recoverable hydrocarbons are esti-

mated to be 28 MMbbl to 54 MMbbl 

of oil and 2.5 Bcm to 4.4 Bcm (89 

Bcf to 158 Bcf) of gas. Faroe is the 

operator and owns 50% with partner 

Point Resources AS.

8 Egypt

Kuwait Energy Co. has announced 

results from an exploratory test in 

Egypt’s Abu Sennan Concession 

in the Western Desert. The explo-

ration well #1X-Al Jahraa SE inter-

sected about 16.4 m (53.8 ft) of net 

pay within the targeted Abu Roash 

C Member, Abu Roash E Member 

and Upper Bahariya. The 3,361-m 

(11,027-ft) well is southeast of the 

discovery well at #1-Al Jahraa. Kuwait 

Energy is the operator of the Abu 

Sennan Concession and the Al Jah-

raa Field and wells with 50% interest. 

Partners include Dover Investments 

(28%) and Beach Energy (22%). 

9 Indonesia

In Indonesia’s Northwest Natuna 

license area, Santos Ltd. has com-

pleted and tested appraisal well 

#4XST1-AAL in the targeted G Sand 

and K Sand. The G Sand drillstem test 

in a 3.5-m (11.4-ft) perforated inter-

val had an average stabilized fl ow rate 

of 828 bbl of 10.7-degree-gravity oil 

during a 9-hr period. A K Sand drill-

stem test over a 6.5-m (21.3-ft) perfo-

rated interval fl owed 1.12 Mbbl/d of 

oil. Santos is the operator with 50% 

interest. Australia Worldwide Explo-

ration holds the remaining 50%.

10 Australia

Quadrant Energy has announced an 

update on offshore drilling opera-

tions at #1-Outtrim East in permit 

area WA-155-P(1) in the North West 

Shelf of Australia. Coring is com-

plete, and the well is at the planned 

depth of 91 m (298.5 ft) with 100% 

core recovery. It was cored to deter-

mine the extent and quality of the 

net reservoir and estimate the 

in-place and recoverable volumes in 

the Outtrim and Outtrim East struc-

tures. Additional logging will not be 

conducted. However, early interpre-

tation of fl uorescence data indicates 

the well has hydrocarbons in the tar-

get interval.
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PEOPLE

KrisEnergy Ltd. CEO Keith 

Cameron has retired. Jeffery S. 

Macdonald, a nonexecutive inde-
pendent director of the company, 
will take over as interim CEO until 
a successor is appointed. Cameron 
will continue as an adviser to Mac-
donald, who will become an exec-
utive director.

Santos CFO Andrew Seaton will 
retire from the company by year-end 
2016 following more than 11 years 
of service. Santos has commenced a 
search to identify a successor.

Comark appointed  
Parag Shah CTO.

Tethys Petroleum Ltd. named 
Alexander Skripka chief commer-
cial officer.

Barrick Gold Corp. appointed Daniel 
Oh senior vice president, investor 
engagement and governance.

Fike promoted David Kemp to 
executive vice president of global 
sales and marketing.

Alexander Astanin has 
been appointed direc-
tor general of Gazprom 
Transgaz Makhachkala. 

ZTR Control Systems 
selected Paul Wilson as 
director of commercial 
development for the 

Industrial IoT Division. 

Aquatic Engineering 
& Construction Ltd, 
an Acteon company, 
appointed Allan McKenzie 

director of global operations based 
in Aberdeen. 

David E. Youngblood has 
been selected as the spe-
cial projects/marketing 
director for WellBenders 

Directional Services LLC. 

Tom Broom joins Danos 
as executive account man-
ager for the company’s 
projects with Shell. 

FOCUS strengthened its environ-
mental team with the addition 
of Ciara McGarry and Gavan 

Ward following its acquisition of 
Trilogy Environmental Solutions. 
McGarry joins as principal envi-
ronmental consultant, and Ward 
joins as environmental business 
development manager.

The Australian Petroleum Produc-
tion & Exploration Association 
named Josh Frydenberg Minister 
for the Environment and Energy 
and appointed Senator Matt Cana-

van Minister for Resources and 
Northern Australia.

The Wm. Powell Co. appointed 
Cory Foster to its sales team as 
regional manager, Southwest.

The University of Houston (UH) 
has recruited three renowned 
researchers working in the energy 
field as part of Texas Gov. Greg 
Abbott’s Governor University 
Research Initiative. The new hires 
at UH include Andrea Prosperetti, 
distinguished professor of mechan-
ical engineering in the Cullen Col-
lege of Engineering; John Suppe, 
distinguished professor of earth 
and atmospheric sciences in the 
College of Natural Sciences and 
Mathematics; and Ganesh Thakur, 
distinguished professor of petro-
leum engineering in the Cullen 
College of Engineering.

Gazprom elected Viktor Zubov 
as chairman of the board of
directors. Alexey Miller, chairman 
of the Gazprom Management  
Committee, was named as deputy 
chairman of the board of directors.

Energy Software Intelligence Ana-
lytics appointed Douglas Mont-

gomery nonexecutive director.

Jim Skidmore has joined the Nat-
ural Gas Training Council board 
of directors. 

Occidental Petroleum Corp.
elected Jack B. Moore to its board 
of directors.

Altai Resources Inc. selected 

Niyazi Kacira, Didier Pomerleau, 
Mehmet F. Taner, Jeffrey S. Ack-

ert and Raymond Savoie as direc-
tors of the company. 

Beach Energy Ltd. appointed 
Ryan Stokes nonexecutive direc-
tor, and John Butler has resigned 
as a director.

COMPANIES

Amplus Energy has concluded a 
multimillion-pound deal to buy 
Andrews Survey from the adminis-
trators of the Harkand Group. It is 
the second time that the Amplus 
Energy managing director, Ian 
Herd, has acquired Andrews Sur-
vey. Herd initially purchased the 
survey company in 2007 when he 
ran Integrated Subsea Services 
(ISS). ISS and Andrews worked 
together for five years prior to 
both companies being sold to the 
Harkand Group in 2012.

N-Sea has opened a new office in 
Dubai. Operations were scheduled 
to commence in August.
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Restrata’s HSE arm has formed a strate-
gic partnership with Shetland Facilities 
Management (FM) to further expand 
its HR response service to companies 
operating in the Northern North Sea. 
Restrata will deliver an HR response 
facility in the West of Shetland in 
addition to its existing services in the 
Southern North Sea and Liverpool Bay 
area. Shetland FM will work alongside 
Restrata to mobilize an HR responder 
in the event of an incident to look after 
the welfare of people who may have 
been evacuated to the islands.

Blackhawk Specialty Tools LLC has 
acquired the surge reduction busi-
ness line of Allamon Tool Co. and its 
related intellectual property.

Emerson moved its service center in 
Pasadena, Texas, into a larger facility 
to expand its local manufacturing 
and assembly capabilities.

Tenaris opened its first service center 
in Thailand. Tenaris invested in the 
service center to serve Chevron, which 
has extensive operations in Thailand. 

The International Council on Sys-

tems Engineering has formed the Oil 
and Gas Working Group to develop 
processes, tools and competencies to 
advance systems engineering think-
ing and ways of working in the oil 
and gas industry. It will be co-chaired 
by experts from Shell and GE Oil 
and Gas.

Unique Group, through its subsidiary 
Unique Maritime Group (SEA) PTE 
Ltd., completed the acquisition of 
Oceanvision PTE Ltd. and Oceanvi-
sion Equipment Services PTE Ltd. 

Columbia Pipeline Partners LP’s 
general partner became an indirect 
wholly owned subsidiary of Trans- 
Canada Corp. As a result, the part-
nership is effectively managed by 
TransCanada.

Port Cameron and HBW Resources 
have joined forces to commercialize a 
new private deepwater staging port in 
the Gulf of Mexico. Construction on 
the $1.5 billion project is set to com-
mence in November. 
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WORD

Lucas Frances, Arctic Energy Center

T
he coming months are a critical time for communi-

ties in America’s Arctic. The administration, through 

the Bureau of Ocean Energy Management (BOEM), will 

soon finalize the next five-year plan for the Outer Con-

tinental Shelf (OCS) and determine if lease sales will be 

included in the U.S. Chukchi and Beaufort seas.

While the Arctic region often is forgotten when 

Americans picture their nation’s energy landscape, its 

importance shouldn’t be undermined. The offshore 

Arctic contains an estimated 30% of America’s con-

ventional hydrocarbon resources, and the industry has 

been active there since the first onshore exploratory 

well was drilled in 1900. The U.S. should not allow 

these massive reserves to go unused.

Unfortunately, banning all development by whatever 

means possible is the goal of many anti-energy activists. As 

a part of that effort, some groups claim that Arctic resourc-

es should be kept in the ground by using the commodity 

price as justification. The argument attempts to justify cur-

rent price as a reason to forgo future exploration, errone-

ously assuming economic conditions will never change.

Offshore Arctic projects take decades to reach devel-

opment, and with the next lease sales not expected 

until 2019, it is unlikely that any offshore resource will 

begin producing until 2030 or beyond. There is simply 

no way to predict what kind of price environment will 

exist at that point.  The only certainty in today’s price 

environment is that cutting the Arctic leases now will 

needlessly limit future options.

Similarly, anti-energy activist groups’ second con-

tention that the industry isn’t interested in devel-

oping Arctic resources also is a flawed argument. A 

quick review of the public consultation on the forth-

coming leasing program shows that numerous compa-

nies submitted comments emphasizing that the Arctic 

must be included.

Indeed, among all the noise about Shell’s decision 

not to continue exploring in the Chukchi last year, an 

important point has been lost: Seven companies still 

retain more than 40 leases in the Beaufort Sea, sites 

they have no apparent indication of giving up. The 

industry remains interested in the region, even if it’s 

not active today. 

As Shell stated in its submitted comments, “We con-

tinue to believe offshore Alaska and the broader Arctic 

have strong exploration potential and that these areas 

could ultimately be important sources of energy to the 

State of Alaska, the United States and its global strate-

gic allies.”

Importantly, the energy industry isn’t alone in empha-

sizing its commitment to the Arctic. The majority of the 

Native communities that live on Alaska’s North Slope 

and that will likely be most impacted by any develop-

ment have repeatedly traveled to Washington, D.C., to 

show their support.

Testifying before the Senate Energy and Natural 

Resources Committee this summer, the mayor of 

Wainwright, John Hopson Junior, said that he is 

“deeply concerned that BOEM appears to be waver-

ing in its commitment to continuing Arctic OCS leas-

ing and exploration.”

Native Alaskans also have made it clear that they 

are tired of outsiders speaking on their behalf when 

it comes to energy development and the needs of 

their communities. Rex Rock, head of Arctic Iñupiat 

Offshore and the Arctic Slope Regional Corp., said that 

many activists groups that claim to speak for Alaskans 

are “shockingly out of touch with the economic realities 

in our region and our state.”

The industry and the broad Alaskan public have stat-

ed they are interested in Arctic offshore energy devel-

opment. The government should keep that option on 

the table. 

Interest in the Arctic continues  

The development of the Arctic’s offshore energy potential is a priority for both  

the industry and the Alaskan public.

The only certainty in today’s 
price environment is that  

cutting the Arctic leases now  
will needlessly limit  

future options.
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