
  A U G U S T  2 0 1 7

Reducing Reservoir Risk

Shale Drilling 

Hydraulic Fracturing

Facility Decommissioning 
& Disposal

SPECIAL SECTION: 
SPE Offshore Europe 
Technology Showcase

Regional Report:  

NORTH SEA

Stacked Play Opportunities 

Attract DUG Midcontinent 

Attendees

Finding value in late-life recovery

DUG MIDCONTINENT CONFERENCE JOIN MAILING LIST FIND US ON FACEBOOK

Early Bird Ends August 25th

Register Today

September 19-21, 2017 
Oklahoma City, OK

The PERMIAN 

PUNCHES Back

November 6-7, 2017
Midland County Horseshoe Pavilion

Midland, Texas

Learn More

http://www.dugmidcontinent.com
http://lp.hartenergy.com/Join-Conference-Mailing-List.html
https://www.facebook.com/HartEnergyConf/
https://www.hartenergyconferences.com/dug-midcontinent
http://www.executiveoilconference.com


E P M A G . C O M

Finding value in late-life recovery

SUBSCRIBE TO E&P ADVERTISE IN E&P CONTACT E&P

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.

SPONSORED CONTENT

BY DUG MIDCONTINENT

Oklahoma boasts so many prospects for 

successful drilling today that there soon 

could be a shortage of acronyms to describe 

them.  While the SCOOP (South Central 

Oklahoma Oil Province) and STACK (Sooner 

Trend Anadarko, Canadian and Kingfisher 

counties) are best known, the Merge or MASS 

(Merger Area SCOOP/STACK) is attracting 

players, too – and renewed interest extends in 

nearly every direction.

Producers remain focused on operating 

efficiently and cutting costs to safely 

navigate what lies ahead.  Operators, 

service companies and investors are closely 

examining the factors that drive costs and 

how these vary from one area to the next. 

Rig markets are tight, and pressure pumpers 

in great demand. Is there enough water and 

frack sand? How will Midcontinent compete 

with production from other basins? 

Read More >>

Stacking Wide  

and Deep

http://www.epmag.com/subscribe-642986
http://www.epmag.com/advertise-740446
http://mailto:rlaas%40hartenergy.com?subject=
http://www.dugmidcontinent.com
mailto:IndustryVoice@hartenergy.com


http://www.ncsmultistage.com


A U G U S T  2 0 1 7

E P M A G . C O M

Reducing Reservoir Risk

Shale Drilling 

Hydraulic Fracturing

Facility Decommissioning 
& Disposal

SPECIAL SECTION: 
SPE Offshore Europe 
Technology Showcase

Regional Report:  

NORTH SEA

Stacked Play Opportunities 

Attract DUG Midcontinent 

Attendees

Finding value in late-life recovery

http://www.epmag.com


http://www.bhge.com


EXPLORATION & PRODUCTION 

W O R L D W I D E  C O V E R A G E

AUGUST 2017
VOLUME 90    I SSUE  8

A HART ENERGY PUBLICATION www.EPmag.com

8
INDUSTRY PULSE

Redefi ning through 
disruption

94
UNCONVENTIONAL 

REPORT: EAGLE FORD   

108
REGIONAL REPORT: 

NORTH SEA

22
EXECUTIVE ROUNDTABLE   

OFS leaders discuss 
industry’s uncertain future

18
WORLD VIEW   

Technology and Big Data 
will lead growth of 
international exploration

STACKED PLAY OPPORTUNITIES ATTRACT 

DUG MIDCONTINENT ATTENDEES
36

SPONSORED CONTENT

EOR 

economics38
COVER STORY: EOR

Sustaining EOR in today’s economy40

The next frontier: EOR in 

unconventional resources48

Expanding the EOR envelope52

Enhancing offshore recovery44

12
DIGITAL OIL FIELD   

Driving the conversation 
around a top oil discovery

Improving connectivity 
across remote oil fi elds16

REDUCING RESERVOIR RISK

70 Closing the loop

72  Navigating crowded waters

SHALE DRILLING

74 Drilling supply chain challenges loom as 

industry recovers 

78 Integrated system shatters footage records

HYDRAULIC FRACTURING

80 Keeping erosion at bay

84  Benefits of pinpoint fracturing for 

high-intensity completions

FACILITY DECOMMISSIONING & DISPOSAL

88 Decommissioning solutions for 

maturing assets

90  Dealing with hazardous materials 

in decommissioning

SPECIAL SECTION: 
SPE OFFSHORE EUROPE 

TECHNOLOGY SHOWCASE 

KEEPING UP WITH THE LATEST TRENDS 

Conference and exhibition boasts thousands of new 

upstream technologies.

112

http://www.EPmag.com


http://www.grenergyservices.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, 2017. 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 paper

ABOUT THE COVER A wellhead manifold manages EOR injection 

into a reservoir. Left, the North Sea will need to beef up its skilled workforce 

to remain competitive. (Cover image courtesy of P.V.R.M., Shutterstock.

com; left image courtesy of ZRyzner, Shutterstock.com; cover design by 

Felicia Hammons)

AS I SEE IT 
The future is millennial  7

MARKET INTELLIGENCE
The Anadarko Mississippian play heats up 28

EXPLORATION TECHNOLOGIES
Exploring in a downturn 31

DRILLING TECHNOLOGIES 
A quiet place to drill 33

COMPLETIONS & PRODUCTION
Funding the future 35

SHALE SOLUTIONS
Quantifying that gut feeling 58

OFFSHORE SOLUTIONS
Converging futures in the North Sea 60

MEG analysis helps solve the hydrate dilemma 64

OPERATOR  SOLUTIONS
Predicting induced seismicity 66

Don’t be fooled by the artificial intelligence hype 68

TECH WATCH 
Inspection teams aim to stem unseen containment risk offshore 98

TECH TRENDS 102

INTERNATIONAL HIGHLIGHTS 120

ON THE MOVE/INDEX TO ADVERTISERS 122-123

LAST WORD 
Drilling in a digital world 124

COMING NEXT MONTH The September issue of E&P will focus on exploration. Other 

features will include reservoir characterization, multilaterals/extended reach, proppants, 

and floating production, mooring and positioning. The regional report will focus on South 

America. As always, while you’re waiting for your next copy of E&P, be sure to visit EPMag.

com for the latest news, industry updates and unique industry analysis.

mailto:custserv@hartenergy.com
https://Shutterstock.com/
mailto:htinne@hartenergy.com


ONLINE CONTENT  AUGUST 2017 

ACTIVITY HIGHLIGHTS Subscribe at EPmag.com/subscribe

North Slope fi nd could hold 1.2 Bbbl of light oil     
According to Armstrong Energy Corp., the company has made a large 
conventional fi nd in Alaska’s North Slope. The contingent resources 
in the Nanushuk play could amount to about 1.2 Bbbl of recoverable 
light oil.

Cairn Energy reports results from offshore Senegal test     
Appraisal results from Cairn Energy Ltd.’s #5-SNE in offshore Senegal’s 
SNE Field were completed in the Upper Reservoirs, where two princi-
pal units are located within the oil leg.

Shale gas production in Saudi Arabia ready to begin    
Gas production from an Aramco shale gas project is set to begin in 

2017. The Dhahran-based company completed shale gas wells in 

2011 in the Jawf and Northern Borders Provinces as well as areas near 

Midyan Field and Jalamid Field. 

Who’s winning battle of shale gas vs. 
clean coal?

By Stratas Advisors

Stratas Advisors cites the example of a Mississippi 

‘green’ coal plant as a costly boondoggle.

DOWNLOAD
THE APP

AVAILABLE ONLY ONLINE

Cautious approach necessary for 

Barents Sea exploration
By Mark Venables, Contributing Editor

Hart Energy spoke with Will Rowley, 

vice president of Acteon FLS, about the 

challenges of exploiting the potential of 

the Barents Sea.

Shared oil fi elds create tension in 

Middle East
By Abdelghani Henni, Contributing Editor

Most of the shared oil and gas fi elds are 

located in the Arabian Gulf, which is con-

sidered one the world’s shallowest seas, 

with depths rarely exceeding 100 m (328 ft).

How to make your JV 
‘marriage’ work
By Joseph Markman, Senior Editor, 

Digital News Group

Like in a marriage, partners in an 

energy joint venture (JV) must 

plan ahead, communicate and 

develop trust.  

http://EPmag.com/subscribe
http://www.hartenergystore.com/products/2017-permian-map
http://www.epmag.com


mailto:sales@api.org
http://www.api.org
http://www.api.org/standards


 

 

  

  

  

  

 

 

 

 

  

 

 

 

  

 

  

 

 

As I
SEE IT

7

Read more commentary at 

EPmag.com

JENNIFER PRESLEY  
Senior Editor, Drilling Technologies
jpresley@hartenergy.com

1616 S. VOSS ROAD, STE 1000

HOUSTON, TEXAS 77057

P: +1 713.260.6400   F: +1 713.840.0923

EPmag.com

Executive Editor RHONDA DUEY

Group Managing Editor  JO ANN DAVY

Senior Editor, Drilling
Technologies JENNIFER PRESLEY

Chief Technical Director, 
Upstream RICHARD MASON

Senior Editor, 
Digital News Group VELDA ADDISON

Associate Managing Editor  ARIANA BENAVIDEZ

Associate Editor, Production
Technologies BRIAN WALZEL

Corporate Art Director ALEXA SANDERS

Senior Graphic Designer  FELICIA HAMMONS

Production Manager / 
Senior Graphic Designer GIGI RODRIGUEZ

Vice President of Publishing RUSSELL LAAS

Editorial Advisory Board

CHRIS BARTON  

Wood Group Mustang

KEVIN BRADY

Highway 9 Consulting

MIKE FORREST

Consultant

GARRETT FRAZIER

Magnum Oil Tools 

DICK GHISELIN

Consultant 

OLGA KOPER

Battelle

PETER LOVIE

Peter M Lovie  PE LLC 

ERIC NAMTVEDT

Namtvedt Energy Advisors

DONALD PAUL

USC

KEITH RAPPOLD

Aramco Services 

EVE SPRUNT

Consultant

SCOTT WEEDEN

Consultant

TOM WILLIAMS

RPSEA

Editorial Director 

PEGGY WILLIAMS 

Chief Financial Officer

CHRIS ARNDT

Chief Executive Officer

RICHARD A. EICHLER

The future is millennial   
To meet the energy demands of future generations, the  

petroleum industry needs the youth of today. 

W
ith the onset of August comes the realization made by most school-

aged children that their summer break is nearing an end and that a 

return to pencils, books and teachers’ dirty looks is imminent. It is in the 

classroom where the critical skills in science and math paired with the cre-

ativity developed through artistic endeavors in areas like reading and writing 

lay the foundation that will help guide these future industry moguls. Where 

will they make their mark? Who will be the next Musk or Zuckerberg? Who 

will be the next George Mitchell to wield a yet-to-be-developed technolog-

ical innovation that will—once again, at some future point—revitalize the 

petroleum industry? 

The children of today are the entry-level professionals of tomorrow, and it is 

them that I think of when I read market reports that take a long look into the 

future. Take, for example, the recently released BP Energy Outlook. In the 2017 

edition BP’s economists project that by 2035 the world population is expected to 

increase by about 1.5 billion people to an approximate 8.8 billion total. 

In the 18 years between now and then the world’s economy is projected to 

almost double, with that growth largely driven by increases in productivity in 

emerging economies. China and India alone account for nearly half of that 

growth. Along with the increased productivity comes an increase in global 

prosperity as more than 2 billion people are projected to be lifted from low 

incomes. Energy is needed to feed that growth. 

A central feature of the outlook is the energy transition from carbon-based 

fuels to renewable sources. Oil demand is expected to continue to increase 

but at a slower pace as technological improvements like electric vehicles and 

social acceptance of ride sharing increase. However, natural gas is expected 

to grow faster than oil or coal thanks in part to the expansion of LNG and 

increased accessibility to gas around the globe, according to the outlook. 

Today’s entry-level professionals—the millennials—are the leaders of tomor-

row. Millennials comprise 38% of the U.S. workforce and by 2020 will com-

prise 46% of all U.S. workers, according to various reports. We will hand over 

the reins of the multitrillion-dollar petroleum industry to these future leaders. 

These millennials are “wicked smart,” as they say in Boston, and are looking to 

make their mark in the world. Where better to make that mark than in an indus-

try that will—with the help of oil and natural gas—lift billions out of poverty 

while spurring on exceptional economic growth?

Convincing and retaining a generation of brilliant thinkers will require 

new approaches. We must adapt and embrace a changing of the guard. 

Through adaptation the industry survived the market 

downturn and came out better for it, just as it will for 

future generations. 

http://EPmag.com
mailto:jpresley@hartenergy.com
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Neil Saunders, GE Oil & Gas

W
hen trying to describe the continuously evolving 

world, the acronym “VUCA” is particularly apt. 

In defining a set of challenges with which oil and gas 

professionals have become all too familiar, it stands for 

volatile, uncertain, complex and ambiguous. 

The industry has been operating in “crisis mode” with 

the collapse of the oil price and the prolonged industry 

downturn, forcing the entire sector to shift its focus and 

acclimatize to the “new normal.” 

In the recent past the focus was on increasing pro-

duction and expanding into new geographies and 

basins. Companies now operate under the imperative 

of maximizing productivity and efficiency, lowering 

opex and enhancing flexibility to allow field viability at 

lower oil prices. 

What, then, is the best way to navigate the industry’s 

constrained environment? Companies need to look 

at the tools and resources they have at their disposal 

to respond to today’s challenging demands and build 

a sustainable and prosperous long-term future for oil 

and gas.

With middle classes in the emerging world expanding 

and driving the global demand for energy, the industry 

has an important role to play. Today’s volatile market, 

however, calls for a new set of priorities. 

Across the entire oil and gas value chain the reshaping 

of the future will be built on these fundamental pillars:

• Redefining the relationship between industry play-

ers with an emphasis on reviewing the supplier/

Redefining through disruption  
From new collaborative models to digitized operations, disruptive innovation can redefine 

the oil and gas industry.

All-electric subsea control systems are one example of a smart and disruptive technology gaining industry acceptance. (Source: 

PixOne, Shutterstock.com)

August 2017   |   EPmag.com8
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end-user relationship and on introducing new com-

mercial approaches and business models;

• Identifying smart and disruptive technology for the 

future, anticipating trends and ensuring the industry 

remains at the forefront of product and solutions 

development while harnessing 

opportunities for technology sim-

plification; and

• Actively driving the “digital revo-

lution” with a focus on the possi-

bilities offered by digital solutions 

as enablers of cost-optimization 

and efficiency.

These elements are very much 

interrelated and are part of an inte-

grated approach that requires com-

mitment and far-sighted vision from 

everyone in the industry.

Redefining relationships
There have been countless calls in 

recent years for closer collaboration 

among industry players and the need 

to shape a more unified industry voice 

and approach. GE Oil & Gas believes 

this is intrinsically related to design-

ing a new way for original equipment 

manufacturers (OEMs) to support 

industry projects.

Over the years the industry has 

become exceptionally complex  

and prone to widespread inefficien-

cies as a consequence. Fixing that 

requires going back to the drawing 

board to simplify processes, technolo-

gies and relationships. 

Eliminating inefficiencies means intro-

ducing new commercial approaches, 

fundamentally redefining how we work 

together and shaping compelling subsea 

solutions that are convenient and pro-

ductive in the current environment.

For example, GE Oil & Gas is collab-

orating with Alpha Petroleum on the 

subsea infrastructure for the Cheviot 

Field in the U.K.’s North Sea. To pro-

vide the best possible configuration 

and planning options and meet per-

formance objectives, GE has collabo-

rated closely with Alpha for more than 

a year co-creating the scope of delivery 

and equipment specifications required from the proj-

ect’s inception. 

It is important that the industry is open to suppli-

er-led solutions, where the OEM role can evolve from 

a transactional equipment supplier to a full life-of-field 

http://EPmag.com
http://www.brookfieldengineering.com
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partner, bringing core competencies to the discussion 
to shape cost-effective system solutions from the begin-
ning. The benefi ts of this are clear: minimized costs, 
optimized time frames and an overall reduction of 
costly customized specifi cations. 

Identifying smart and disruptive technology 
Low oil prices are here to stay, thus defi ning a new 
order in which improving cost and improving cycles are 
needed for a sustainable future. 

This requires technology that enables cost savings and 
leaner, more agile operations. Disruptive technology 
can open the door to new ways to save costs while sim-
plifying and improving operations for the long run. 

The subsea environment has inspiring examples to 
offer. Hydraulic control systems have been a core fea-
ture of the subsea industry since its infancy. The perfor-
mance of these systems is challenged when operations 
move to longer step-outs and deepwater installations to 
sensitive geographies. 

By moving to all-electric systems, umbilicals can be 
simplifi ed or eliminated, replacing them with more 
effi cient technology confi gurations where less equip-
ment is needed both topside and subsea, with obvious 
gains in terms of cost effectiveness and simplifi cation. 
Electrical systems also allow the collection of opera-
tional data, helping identify the cause in the event of 
equipment malfunction.

Electrifying subsea systems is something the industry 
has been looking into for quite some time. 

So far, implementation has been limited. This is partly 
due to the immaturity of the technology and to the tra-
ditionally conservative approach of the oil and gas indus-
try. The two elements are inherently connected. There 
are encouraging signs of a change in attitude (as the 
industry is more enthusiastic about innovation) and in 
the improvements made to the maturity and availability 
of all-electric control systems. 

Technology effi ciency is not about making focused 
improvements one piece at a time but about taking a 
“systemwide view” of the tools and technology at the 
industry’s disposal to improve the entire process. 

Driving the digital revolution
The digitization of the industry will require the same 
mindset for introducing new and disruptive technology. 
The challenges facing the industry provide an opportu-
nity for oil and gas companies to reshape the way they 
work and to fully digitize their operations. Big Data and 
analytics are playing a defi ning role by reducing costs 
and increasing productivity. 

A recent study by market research and analytics fi rm 
Kimberlite found that, on average, offshore oil and gas 
operators endure unplanned downtime that costs on aver-
age $49 million annually. For the worst performers, the 
negative fi nancial impact can be upward of $88 million. 

Yet the effective use of digital technologies in the sector 
could reduce capex by up to 20% and cut upstream operat-
ing costs by 3% to 5%. That’s according to another recent 
report by consultancy group McKinsey. Even marginal 
gains in volume have a transformative effect on operational 
fi nancials, and GE estimates that the industrial Internet 
will bring productivity gains of $8.6 trillion for industrial 
companies in the next 10 years—more than two times the 
future value of the consumer internet alone.

Industry examples
So let’s consider some examples of bringing digitization 
to operations. Retrofi tting equipment with sensors can 
reduce maintenance costs and improve reliability. Today 
only 3% to 5% of oil and gas equipment is connected. 
By retrofi tting with sensors, companies can reduce man-
ual servicing and support.

Most data currently collected from upstream oper-
ations are used for issue detection and control, not 
for optimizing asset performance. In fact, the average 
offshore rig has 30,000 sensors generating data, yet 
less than 1% of these data are actually used to inform 
decisions. The Asset Performance Management software 
powered by GE’s Predix was developed to capture, man-
age and use the data generated by sensors on rigs.

By using sensors and connecting equipment to 
Predix, companies can use insights to not only auto-
mate processes but to improve maintenance, reliability 
and productivity. Machines and equipment can be 
monitored digitally, and analytics from the data gener-
ated can be used to predict and diagnose issues early. 
Operators can then implement analytics-based work 
management programs using predictive maintenance to 
repair vital equipment before it breaks down, reducing 
downtime and increasing production. 

New and disruptive technologies, structural simplifi ca-
tion and the opportunities offered by digital systems have 
a huge potential to transform upstream operations and 
create additional profi ts from existing capacity, making 
the industry more productive, agile and prepared to navi-
gate future uncertainty to not just survive but to thrive. 

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

http://EPmag.com
mailto:jdavy@hartenergy.com
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Rohan Irvin, Exigo, and Peter Nicholls, FAR Ltd.

T
he global nature of the energy industry demands a 

mobile and geographically dispersed workforce. Oil 

and gas teams are assembled to tackle E&P projects, dis-

band and reassemble as operational and economic con-

ditions shift. Increasingly, these teams are scattered to 

the four winds, underscoring the importance of collab-

oration tools. Email, a 40-year-old technology, remains a 

de facto standard for E&P teams to make collective deci-

sions, yet with high-capital, high-risk projects at stake, 

the industry desperately needs a better tool for the job.

In 2014 FAR Ltd. drilled SNE-1 and FAN-1 in 

Senegal’s Sangomar Deep. These West African explora-

tion wells yielded two world-class offshore discoveries, 

with SNE ranked as the top oil discovery of the year. 

Overnight, the significance of FAR’s exploration leases 

in the region was transformed along with the company.

Given the magnitude of its West African discov-

eries, FAR’s team would need to collaborate, share 

ideas and solve problems daily as well as orchestrate 

development with its joint venture partners. As a non-

operating partner managing interests from Australia 

to Africa, FAR’s team works remotely from four con-

tinents with staff frequently traveling between Perth, 

London and Houston. Team members relied heavily 

on email to communicate with each other and part-

ners. Consequently, conversations around a critical 

topic often took place in personal inboxes.

Perils of email
When it comes to collaboration, email poses multiple 

risks for E&P teams. Messages can be inadvertently 

forwarded to the wrong person, creating a security and 

compliance problem for many companies. Decisions 

that take place by email also lack transparency, which 

can result in key stakeholders being left out of the loop. 

In addition, valuable corporate knowledge is trapped in 

message threads. This puts vital information, findings 

and insights out of reach for those not included in the 

conversation and leaves new team members with an 

empty inbox the first day on the job.

FAR quickly realized the limitations of email as a collab-

oration solution for its appraisal projects in West Africa, 

which would require constant coordination among inter-

nal and external stakeholders 

located worldwide. What’s more, 

the company would need to 

share and rapidly discuss courses 

of action for a wide variety of 

documents such as authoriza-

tions for expenditure (AFEs), 

technical reports, appraisal well 

data and development plans. 

With its high-stakes project 

gearing up in West Africa, FAR 

needed a collaboration solution 

to create secure, open and clear 

channels of communication.

Over the decades there have 

been many attempts to improve 

email as a collaboration tool 

in the oil and gas industry, 

such as project management 

Driving the conversation around a top 
oil discovery 
New collaboration technology captures knowledge and accelerates group  

decision-making for a world-class African discovery.

The estimated productivity cost of poor communication to the energy industry is $79 billion/year. 

(Source: Exigo)

Average daily time 
employees spend 
managing email

Productivity lost in 
email as estimated by

McKinsey & Co.

Average oil and gas 
employee cost to 
the organization

http://EPmag.com
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intranets, message boards and instant messaging. All 

too often these solutions under-deliver on the prom-

ise of productivity gains, including the latest round of 

social media-inspired enterprise social networks. While 

these tools facilitate open communication, the focus has 

been to foster conversations between individuals, which 

is usually a recipe for distraction.

New collaboration technology
FAR turned to Exigo, a Houston-based software devel-

oper, for its new generation of collaboration technology 

designed specifically for oil and gas teams. Rather than 

facilitating conversations between people, Exigo pio-

neered a new approach that puts the emphasis on cre-

ating conversations and building corporate knowledge 

around oil and gas business assets and projects.

Exigo’s knowledge network combines an asset hierar-

chy, which defines a company’s fields, leases, wells and 

facilities with a familiar social network-like interface 

where assets have profiles but people do not. Similar 

to a social network, users monitor an activity feed and 

time line for an asset and can post updates to an asset’s 

feed. Events, documents and data related to an asset 

are posted to its time line and related conversations 

captured. For example, a pumper could post a text 

update or video clip of a faulty compressor using his 

phone; the content would then appear in the well’s 

feed, and team members would be alerted for collec-

tive analysis and remediation.

Additionally, Exigo’s collaboration technology 

addresses the pervasive problem of side conversations 

generated by oil and gas datasets. All too often conver-

sations related to field telemetry, alarms, production, 

field studies and other data are compartmentalized. 

Exigo solves the problem by integrating the digital oil-

field Internet of Things (IoT) into asset feeds, includ-

ing live data streams, GIS information and document 

repositories. As a result, Exigo puts data in context with 

conversations about the data, creating transparency and 

retaining valuable insights within an asset’s update feed. 

http://EPmag.com
http://www.resato.com/pressure-testing


August 2017   |   EPmag.com14

digital
OIL FIELD

Key goals of the Exigo tool include providing FAR 

with secure, open and mobile access to drive collabo-

ration around its diverse exploration projects; building 

conversations and knowledge around FAR’s unique 

asset structure; and integrating key data sources directly 

into asset feeds to expedite decision-making. To achieve 

this, all appropriate staff were assigned role-based 

user accounts for Exigo’s cloud-based software, which 

is accessible on PCs and laptops as well as Apple and 

Android mobile devices. Using Exigo’s intuitive social 

media-style interface, FAR’s team can easily monitor 

asset feeds and contribute to conversations from office 

locations worldwide or while traveling.

Asset hierarchy
FAR’s asset hierarchy was defined to provide essential 

context to conversations and content, enabling drill-

down through country, permit area, prospect and well. 

Conversations can take place at any level of the hier-

archy such as high-level discussions for FAR’s regional 

operations or for a specific well. The Exigo solution 

also included an IoT integration with a data room 

used by FAR and its partners, which receives a steady 

stream of documents related to its West African discov-

ery and appraisal project. This provides an important 

capability to post links 

to documents as they 

are added to the data 

room, such as a subsur-

face analysis or engi-

neering reports, which 

instantly appear in the 

appropriate asset feed. 

Armed with Exigo’s 

collaboration tech-

nology, FAR is able to 

continuously monitor 

the pulse of its global 

projects. Its enhanced 

collaboration capa-

bilities have been 

especially beneficial 

to its high-profile 

West African appraisal 

projects, resulting in 

higher levels of pro-

ductivity and improved 

coordination among 

its team and external 

consultants. Exigo 

allows FAR to pull 

stakeholders together quickly to generate solutions 

or accelerate time-sensitive decisions such as an AFE 

approval. The cloud-based collaboration tools have 

been widely adopted by FAR’s entire team, including 

geoscientists, engineers, petrophysicists, management 

and third-party vendors.

Importantly, Exigo gives FAR’s team clear decision 

visibility across assets, enabling it to spot issues before 

they become problems and respond to opportunities 

faster. And the benefits of enhanced collaboration allow 

FAR to contribute to its joint ventures with solid infor-

mation, agility and confidence.

Whether offshore or onshore, upstream or down-

stream, oil and gas teams share a common need to 

securely communicate, share ideas and collectively find 

solutions. At the same time, operators, nonoperators 

and service companies have a stake in retaining valuable 

knowledge related to oil and gas assets and projects—

knowledge that often walks out the door as employees 

retire or move on. Combined with the constant impera-

tive to reduce risk and achieve higher returns, a para-

digm shift is needed in the way oil and gas teams com-

municate, transfer knowledge and come to a consensus. 

Collaboration solutions like Exigo’s are proving to be 

the answer. 

Real-time information feeds for oil and gas assets drive collective decision-making. (Source: Exigo)
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Kamal Mokrani, InfiNet Wireless

T
he global oil industry has taken a hard knock in 

recent years, specifically since 2014 when oil prices 

started falling at a drastic rate due to various internal 

and external drivers. This has led industry players to 

seek ways to reduce costs within their infrastructure and 

generate even more revenue streams than before from 

their existing assets to stay afloat in an increasingly com-

petitive industry. However, reducing costs in the oil field 

while ensuring that production quality and operational 

efficiency are maintained to the highest standard has 

proved a challenging task, especially for those compa-

nies that deliver the majority of their services via satel-

lite-based networks, a technology known to be very costly 

and difficult to scale efficiently.

The key obstacles that typically hinder the imple-

mentation of robust networks in oil fields are related to 

the harsh environment and the remoteness of oil wells 

and operating bases. At a time when new mass-market 

technologies such as artificial intelligence, drones used 

for faster deliveries to the consumer and voice-operated 

personal assistants are being introduced, there is still 

a major digital divide between communities located in 

rural areas and those in urban ones, especially when it 

comes to connectivity. 

Many energy companies consider deploying fiber- 

optic networks to improve connectivity but soon discover 

not only how costly implementing such a technology 

is but also the difficulty of implementing it in harsh 

landscapes and isolated areas. Despite major technology 

breakthroughs over the years, laying the ducts required 

for fiber networks requires a huge amount of costly civil 

engineering, and projects are subject to long delays 

when dealing with adverse climate conditions.  

Going wireless
The implementation of a wireless network mitigates the 

issue of cost and laying cables since wireless systems are 

comparatively cheaper than their cable counterparts. 

Instead of the tedious task of laying miles of cables 

between the sites, wireless base stations, access points 

and remote terminals can all be deployed relatively 

quickly to transmit all types of internet protocol (IP) 

streams such as video, plain data, voice over IP, etc., 

across vast distances.

Many innovative wireless companies are constantly 

working to improve the distances they can cover with 

their various wireless solutions, increasing each individ-

ual unit’s range and at the same time reducing the need 

for multiple repeater stations. For example, Facebook 

is working on an initiative in India to use wireless hot 

spots to connect and bring millions online. The village 

of Linefork in Kentucky is deploying its own broadband 

network because its previous satellite network was too 

unreliable, and the EU is pushing ahead with its plans 

to deliver high-quality wireless internet access to all 

Europeans and enterprises living and operating in rural 

areas by 2020.

Improving connectivity across remote 
oil fields 
Wireless communication solutions can provide reliable high-capacity connectivity that is 

scalable enough to cater to current requirements and future expansions.

Workers install a wireless system that is allowing access to all  

of the remote exploration facilities and field sensors and also 

offers much greater network stability compared to the previous 

satellite-based infrastructure. (Source: InfiNet Wireless)
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One relevant example of a complete wireless 

solution recently deployed in an oil field is the plat-

form implemented for AxURE Technologies S.A., a 

Colombian company that provides integrated telecom-

munications solutions and services to more than 85% 

of the petroleum industry in eastern Colombia. The 

technology consisted of InfiNet Wireless’ Point-to-Point 

and wireless Point-to-Multipoint technologies and ulti-

mately enabled all three oil fields to seamlessly connect 

their main sites with all of their deepwater drilling 

locations. This new platform allowed full access to all 

of the remote exploration facilities and field sensors 

and also offered much greater network stability com-

pared to the previous satellite-based infrastructure.

The new wireless platform’s ease of integration with 

the legacy systems proved to be a far more cost-effec-

tive tool than the previous platform, avoiding the need 

for an entirely new infrastructure to be created. In 

turn, this has enabled AxURE to significantly reduce 

its operational costs and those of its own customers 

while at the same time delivering brand new services to 

all subscriber terminals wherever they are located.

Looking forward
Robust and reliable communication in remote oil fields 

that span hundreds of square miles isn’t just desirable; it 

is a must and is central to the safety of those working in 

the potentially hazardous environments normally associ-

ated with this industry. Field teams are often operating 

in extreme temperatures and challenging conditions, so 

the network they rely on for their tasks must be highly 

reliable to enable them to communicate effectively, 

especially when faced with potential emergencies and 

disasters. The consequences of bad connectivity in these 

environments isn’t just lost valuable time.

In the past wireless networks were often too com-

plex and difficult to integrate with legacy systems due 

to their proprietary nature. The IP protocol, however, 

has changed this significantly, making it a lot easier 

to not only deploy new and cost-effective wireless net-

works much more quickly than cabled infrastructures 

but also to cover large geographical areas.

In the harsh landscapes and isolated areas of oil fields, 

wireless communication solutions can provide reliable 

high-capacity connectivity that is scalable enough to 

cater to today’s requirements as well as future expan-

sions. As energy companies of all types continue to look 

for ways to keep their wellheads and remote locations 

connected 24/7 while keeping their operational costs 

down, they are looking to wireless solutions as alterna-

tives to satellites and cable-based wide area networks. 
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Velda Addison, Senior Editor, Digital News Group

A 
nadarko Petroleum Corp. CEO Al Walker still sees 

a future for international exploration—including 

frontier areas—with technology taking a leading role 

despite industrywide budget cuts.

Anadarko continues to look for new places across the 

world to work, and international exploration will “always 

be a part of what we do,” Walker said May 17 at the Asso-

ciation of International Petroleum Negotiators’ 2017 

International Petroleum Summit.

His remarks were delivered amid growing concern 

that a lack of long-cycle investment will turn today’s 

abundant supply of oil and gas resources into future 

shortfalls as production from U.S. shale declines and 

global demand rises.

“I think it’s important for us as an industry … to think 

about exploration in new areas, new countries and in 

new plays,” Walker said.

International portfolio
The company allocates the bulk of its capital nowadays 

to its Delaware and Denver-Julesburg basins and deep-

water Gulf of Mexico (GoM) assets, but it has a sizeable 

international portfolio. 

Anadarko’s interests include positions offshore Bra-

zil, Colombia, New Zealand and Africa. Among the six 

nations on the continent, Anadarko and its partners 

are working offshore Mozambique in the deepwater 

Rovuma Basin, where about 2.1 Tcm (75 Tcf) of recov-

erable natural gas has been discovered.

“Mozambique will be a great source for LNG for the 

next 20 years,” Walker said.

That probably wouldn’t have been possible 

without improved subsurface imaging combin-

ing proprietary and existing seismic technology 

that Walker said helped “image the subsurface 

there in a way that we had not before.”

Strides are still being made. Walker recalled 

news in late April about a proprietary algo-

rithm created by a BP engineer and his team. 

When used with full waveform inversion tech-

nology the algorithm helped the company 

identify more than 200 MMbbl of additional 

resources at the Atlantis Field in the GoM.

BP said it plans to use this technique in other 

fi elds across the world. Locations include Azer-

baijan, Angola, and Trinidad and Tobago.

“That is simply an individual sitting down 

and looking through the looking glass 

differently,” Walker said. “That’s a great 

example of how emerging technology will 

change what we do. All of us will be using 

and deploying techniques that we would not 

have thought about fi ve years ago.”

Anadarko’s Advanced Analytics and 

Emerging Technologies group is using the 

“think-tank environment” to fi nd faster, 

more effi cient and more effective methods.

Technology and Big Data will lead 
growth of international exploration 
Conquering frontiers requires exploration, technology and investment.

With about 2.1 Tcm of recoverable natural gas discovered in Offshore Area 1, 

Anadarko’s Mozambique LNG project is one of two LNG development projects 

underway in the East African country. (Source: Wead, Shutterstock.com)  
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“We’re [also] thinking about longer cycles of disrup-

tive technologies that completely change the way we 

think about our business,” he said.

New atmosphere

The atmosphere wasn’t the same 15 years ago for the 

industry that was once known for being slow to change 

and embrace technology. That mentality was crushed by 

the downturn as companies searching for smarter ways 

of doing business found answers in new technology and 

improved techniques. Now cloud computing, predictive 

analytics, algorithms and other forms of technology are 

getting attention.

“We have terabytes of data related to seismic,” Walker 

said. “We might, on a really good day, use 5% of it.”

Imagine the possibilities, Walker suggested, if such 

data were analyzed and put to use, possibly opening 

other places across the world to exploration.

“Technology will continue to evolve to make our 

industry better, not obsolete,” Walker said.

Anadarko might not drill as many wildcat wells as it 

did in 2012 to 2014, he added, but its exploration strat-

egy remains the same. Having a mix of both short-cycle 

and long-cycle investments is still part of the plan.

In the next fi ve years Walker anticipates seeing 

plenty of shale development, particularly in stacked 

U.S. shale plays such as the Delaware. The plays may 

outperform estimates. But shale production levels will 

eventually fall and be unable to contribute much to off-

setting the 1.2 MMbbl/d to 1.7 MMbbl/d of demand 

growth per annum that Walker said is anticipated over 

the next fi ve years.

The world will need conventional oil, he said, encour-

aging those looking for new places to explore to stay on 

course. But countries wanting to attract foreign capital 

must have attractive economics.

Management has to “balance what we think is the 

right way to run a company for fi ve to 10 years vs. the 

demands that are being put on us for the next fi ve to 10 

quarters,” Walker said. 
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Building on the successful startup in mid-May of its 

Offshore Cape Three Points integrated oil and gas 

development off the western coast of Ghana, Eni shifted 

focus to Mozambique on Africa’s eastern coast. On June 

1 the company launched the Coral South floating LNG 

(FLNG) project implementation phase with the signing of 

all drilling, construction and installation contracts for the 

production facilities as well as regulatory framework and 

project financing agreements with the government.

The Coral South 

project is the first 

in the development 

of the approximate 

450 Bcm (16 Tcf) of 

gas in place with-

in Area 4 of the 

Rovuma Basin. The 

field, discovered 

in 2012, is locat-

ed about 48.2 km 

(30 miles) from the 

coast of Mozambique 

in the northern province 

of Cabo Delgado.

Eni and its Area 4 partners—Galp 

Energia, Kogas and Empresa Nacional 

de Hidrocarbonetos—signed an agree-

ment in October 2016 with BP for the sale 

of the entire volumes of LNG produced by 

Coral South project for a 20-year period, 

according to a press release. The proj-

ect, scheduled for startup in mid-2022, 

includes the Coral South FLNG facility 

with a capacity of about 3.4 million tonnes 

per annum and is fed by six subsea wells. 

The Coral South FLNG unit is expected 

to be East Africa’s first FLNG project, with the 

development expected to produce up to 142 Bcm (5 

Tcf) of gas, according to Eni.  

Announcements for first contracts began to roll in shortly 

after the official launch. In early June the TJS Consortium—

comprised of TechnipFMC, JGC Corp. and Samsung Heavy 

Industries—announced that it was awarded the engineer-

ing, procurement, construction, installation, commissioning 

and startup of the facility and associated systems, accord-

ing to a TechnipFMC press release.

Saipem also announced in early June that it had 

been awarded a 15-month drilling contract for the field. 

According to a company-issued release, the contract is 

set to start in mid-2019 and includes an extension option 

of a maximum 45 months. The Saipem 12000 drillship will 

be used. 

Aker Solutions announced in late June that it will sup-

ply three steel tube umbilicals totaling more than 19 

km (12 miles) in length and associated equipment to 

connect the FLNG facility to the field’s subsea produc-

tion system. 

GE Oil & Gas announced in late June that it secured 

orders to supply the Coral South FLNG project’s seven 

christmas trees; three two-slot manifolds with integrated 

distribution units; rigid jumpers; seven subsea wellheads 

with spare components; a complete topside control system 

to be installed on the FLNG facility; and associated services, 

equipment and support. ■

Mozambique FLNG project advances
Eni takes next step in its Coral South FLNG development project with signing of long-term agreement for subsea 

equipment and services.  

Jennifer Presley, Senior Editor, Drilling Technologies
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Rhonda Duey, Executive Editor, and 

Steve Toon, Oil and Gas Investor

T
o gauge how much things have changed in the oil 

and gas industry over the past 20 years when it comes 

to auguring the future, one need look no further than 

the service company sector (also known as oilfi eld ser-

vice, or OFS) in North America. While operators in the 

unconventional plays have, with the help of their OFS 

partners, drastically reduced their breakeven prices in 

light of the downturn, and while prices have seen a mod-

est increase from their 2016 tank, the OFS companies 

are still struggling in this lower-for-longer environment 

despite small tidings of joy such as returning more frac-

turing crews to service and rehiring former employees 

who lost their jobs in the worst of the recession.

In the Stratas Advisors report, “The State of the 

Service Sector,” analysts noted the recent (as of June 

19) dip in West Texas Intermediate prices is rein-

troducing “signifi cant volatility” to not only the E&P 

sector but the OFS sector as well. “As the turn of 2017 

brought positive change in oil prices …, many service 

companies saw the light at the end of the tunnel as a 

sign that they could lift some of the heavy discounts 

many operators were taking advantage of during the 

supply glut,” the report noted. “However, these bullish 

possibilities are now at risk once more as shale pro-

duction from the Lower 48 states continues to grow 

through fi rst-half 2017.”

While the major service companies posted positive 

gains in fi rst-quarter 2017, many of them have made 

moves to alter their service offerings in the new envi-

ronment, the report stated. 

Editors with E&P and its sister publication, Oil and 

Gas Investor, sat down with key decision-makers at 

two of the largest OFS companies, Halliburton and 

Weatherford, to get a snapshot of the challenges fac-

ing this market in continuing uncertain times. We 

talked to Eric Carre, executive vice president, global 

business lines, and chief HSE offi cer for Halliburton; 

and Mario Ruscev, executive vice president, president 

of product lines and CTO for Weatherford.

E&P: Is the downturn over?

Carre: I think you have to distin-

guish what’s happening in North 

America and what’s happening in 

the international part of the busi-

ness. If you look at North America, 

we hit bottom sometime in Q2 

of last year. We’ve been on the 

rebound since then.

It’s been a bit different in the 

international sector, where we’ve 

only hit bottom in terms of activity in Q1. The inter-

national sector still remains very challenging in terms 

of pricing.

Ruscev: It really is very simple: The 

oil price will go to a certain level, 

people will start pumping like crazy 

and the oil price will get depressed 

again. It will continue like that with 

ups and downs. I don’t really know 

what the right level is.

We lived through a bubble from 

2002 to 2014. Those prices are not 

coming back, ever. I believe that 

the price of oil will be limited by 

the cost of extraction of uncon-

ventionals. What saves us is that unconventional produc-

tion is still quite expensive.

E&P: The industry is notorious for overproducing 

during price spikes. How do you adjust to those swings?

Ruscev: Remember that during this bubble we all 

became fat and lazy. Before, we were lean and aggres-

sive. We just have to readapt to where we were.

I don’t think the swings will be the size that we just 

went through. In the ’90s we could take swings of 20% 

to 30% very easily, but we were different then. I don’t 

think we’ll go back to that, but we’ll have to adapt to be 

at least as agile.

OFS leaders discuss industry’s 
uncertain future  
Service companies have been battered by the downturn but are keeping their sights on 

upcoming market needs.

Eric Carre

Mario Ruscev

http://EPmag.com


EPmag.com   |   August 2017 23

executive
ROUNDTABLE

E&P: What did you do to improve your business during 

the downturn?

Ruscev: First, like everyone else, we had to make cuts 

to our budget and workforce. It was unfortunate, but it 

had to be done. Then we had to choose what we want to 

focus on. We are not the biggest; we cannot fight every 

battle. We have to choose where we want to be the best 

and where we want to grow.

We decided that we want to be best in two areas. 

One is well construction from drilling to comple-

tion, because a well without the completion is just a 

hole. We have a lot of history, and we’re very strong 

in that. The other one is production optimization. 

It’s more than just artificial lift; think of it as mak-

ing old wells more producible. We have wonderful 

wireline tools that can diagnose whatever needs to 

be done to a well or to a set of wells to be revamped 

and rejuvenated.

E&P: Which of your business sectors are most active now?

Carre: The businesses that are most driven by North 

American activity and the businesses that touch the 

completion part of the business. At the peak of the cycle 

in 2014 [the U.S. land industry] had about 2,200 rigs 

drilling. Then we hit the bottom of the cycle, and we 

were below 400 rigs. Now we are back up to about 900 

rigs drilling in U.S. land, which is more than double 

what we were at in the trough of the cycle but is a far 

cry from what we had at the peak. That means that the 

well construction or drilling-related businesses that are 

primarily driven by well count are still running at much 

lower activity levels than we saw at the peak.

What’s different with the completion part of the 

business is that the intensity of completions is so 

much higher today than three, four, five years ago. 

On 900 rigs we are actually seeing a much higher 

level of activity in a business like hydraulic fracturing, 
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for example, than when we were running 2,000 rigs. 
That’s because we drill much longer laterals, we do 
a lot more stages per unit of reservoir length and we 
have stages that are more intense in terms of volume 
of proppant pumped.

E&P: What’s happening with pricing today? Are you able 

to drive margins at $50 oil?

Ruscev: We’ll have to adapt to drive a margin at $50, 
and we are doing that. We’re not there yet, but we are 
in the process, and we will get there. We have no choice. 
Supply and demand drive the price in the long term.

Carre: Pricing is improving, in particular on the com-
pletion side of the business. We’re seeing fairly healthy 
price increases in hydraulic fracturing, much less on the 
other businesses, but it’s starting to happen as well. We 
have a long way to go before we get back to price levels 
that are sustainable for the service sector.

E&P: Did you slow down your 

R&D during the downturn?

Ruscev: Oh yes, we slowed 
down everything; we had to 
survive. Everybody has cut down 
their R&D budget. But we were 
selective of where we slowed 
down. We made sure we kept 
going 100% on some technol-
ogy, and we slowed down on 
some other technology.

The nice thing is we have a lot 
of projects in the pipe. I think 
the industry needs it.

E&P: For instance?

Ruscev: Think of offshore. The 
cost of operating offshore is 
expensive and not just because 
building the well is expensive but 
also the amount of money spent 
after that, even on very simple 
things. For example, changing 
out an ESP [electric submersible 
pump], depending on the price 
of the rig, is probably $30 mil-
lion. We have to design things 
that will live a long time. That 

means metallurgies, sensors and equipment that will 
adapt to the changes of the reservoir. As you pump, the 
thermodynamics change.

Dreaming of the future, I see completions that are 
made of intelligent metal that measures the pH and 
shuts down by itself when the pH changes. You don’t 
have to do it manually. If we want to be able to produce 
these offshore assets 10, 15, 20 years from now, these 
are the kinds of things that need to happen.

E&P: Eric, how did Halliburton’s R&D fare during  

the downturn?

Carre: I think we behaved similarly to the rest of the indus-
try. We try to affect our technology spend as little as pos-
sible through downturns, but the downturn here was so 
significant that we had to reduce some of our technology 
investments. We did reduce the amount of dollars spent 
on technology, but as a percentage of revenue for the 
company, the spend was about the same as in the upcycle.

The industry has made significant strides in improving drilling efficiency but will need to focus as 

well on completions and production. (Source: Weatherford)
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E&P: There’s been a lot of talk about how much more efficient operators 

have gotten in the shale plays. Do you consider that an efficiency gain or a 

result of enhanced completions?

Carre: You hear efficiency defined in different ways. From an operators’ per-

spective, per dollar of investment they are getting a lot more production out 

than they did a couple of years ago. We tend to put that in three different buck-

ets. No. 1 is the service cost. It is a lot lower than it was a couple of years ago. 

Unfortunately, we’ve been at the end of the stick on that one. The whole service 

sector has been operating underwater for a couple of years because of that pres-

sure in pricing. That’s been one of the main contributors to the efficiency.

Second, activity has been reduced. As you go from 2,000 to 400 rigs, you 

obviously keep the best rigs, you keep the best crews and you drill in the 

most productive areas. You have the best of everything, which contributes to 

increased efficiency as well.

Third is true efficiency improvement. As an industry we are operating in 

a much more efficient way than we were before. We drill and frack more 

quickly, and the whole intensity of how that works is much better than 

years ago, with improvement in technology, improvement in processes and 

improvement in work methods.

E&P: In terms of driving efficiency, could you point to an example that 

Weatherford is doing?

Ruscev: We’re drilling longer wells—recently we’ve broken a couple of 

records in the Eagle Ford. But now most of the cost is not on the drilling 

side; most of the cost comes during completion and production. So the next 

big win will be about better [reservoir] characterization, making sure that we 

really optimize the completion, we really understand the production, we use 

more data and we’re able to analyze more data.

The next big challenge will be to better understand the flow based on bet-

ter reservoir characterization to pinpoint exactly where to frack. This can be 

achieved through modeling. That’s probably the next revolution.

E&P: What are the biggest technical challenges the E&P side is facing, and 

how are you addressing those?

Carre: The efficiency improvement in terms of drilling and well construction 

has been tremendous, but the biggest gains that remain to be generated are 

in production and recovery. If you look at unconventional recovery rates, the 

consensus is they’re still in single digits. If we could get up to 15%, that would 

truly be a game changer. There are a whole slew of technologies that we’re 

working on in terms of better understanding how we design hydraulic fractur-

ing jobs and how we place wells.

What we are becoming better at is learning from other industries and apply-

ing that to our own. There’s a lot of discussion now around digital, what we 

can do with automation [and] what we can do with analytics. This is going to 

make a difference in how the industry functions over the next five to 10 years.

Ruscev: The consequence of the bubble we just came out of is that we stopped 

being creative because we were all well fed. I remember a few years before the 
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downturn I would say to an operator, ‘We need to do some-
thing different to be more effective.’ Usually they said, ‘You 
know, I have 200 wells to drill in the next two months.’

Now, we are in a situation where you really have to be 
effective in order to make money at $50 per barrel. In 
the next few years—because it will take time until people 
get back into the swing—we will see much more technol-
ogy coming.

E&P: If you could point to the best technological 

improvement that your company is offering to your  

customers in 2017, what would it be?

Ruscev: It’s like picking a favorite child, and I have so 
many favorite children.

We have 160,000 wells in the world that are monitored 
by our life-of-well information software called LOWIS, 
which is a great software product, but we took the 
opportunity to revive it for this new era. We’ve totally 
repackaged it, making it a modern software that is part 
of ForeSite, a total production optimization platform. 
We’ve linked it to our analytics tools. Bringing all of the 
data together will enable users to predict when [field] 
hardware is going to fail. That will allow customers to 
completely change the way they do maintenance service.

E&P: What’s your outlook for U.S. onshore for the 

remainder of this year?

Carre: A few months ago I would have said, ‘Very  
positive. Activity is going to continue growing, and  
we will probably break the thousand rig mark by  
the end of the year.’ Today the situation is different. 
Commodity prices have come down 25% in the last 
two months, inventory levels remain extremely  
high and the risk of an activity correction in U.S. 
land exists.

Ruscev: The demand is here now. I was giving a talk 
in Oklahoma recently, and people asked me, ‘How 
do you feel about the rig count at 800?’ Frankly, I 
would feel better if there were 600 rigs, not 800, 
because with fewer rigs, I’d be more confident that 
we would not overproduce and kill the price. It’s a 
hard balance to achieve. This is the land of the free, 
and we’ll shoot ourselves in the foot by overproduc-
ing. It’s bound to happen.

But unlike the last swing, it will be little adaptations—
the price will go up and down and up and down. I still 
believe as an industry we need to accept that this is a 
new world, and we need to adapt. 

Businesses that are driven by North American  

activity and that touch the completion part of the 

business are most active right now.  

(Source: Halliburton)
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market
INTELLIGENCE

Richard Mason, Chief Technical Director

T
here have been some blockbuster E&P mergers in 
the Anadarko Basin over the last year. The latest 

involves the LINN Energy Inc. and Citizen Energy II 
LLC’s joint combination of 140,000 net acres into Roan 
Resources LLC, which places an exclamation point on 
why the Anadarko Basin is one of the nation’s hot spots. 

The No. 1 Anadarko narrative involves the migra-
tion to Mississippian-era targets west of Oklahoma 
City. Call it SCOOP, call it STACK, call it SCORE: 
when it comes to branding plays, it’s hard to beat 
the creativity of Oklahoma E&P companies. All of 
them involve some variation on Upper or Lower 
Mississippian stacked targets.

Mid-year observations from 
the field show persistent 
demand for well stimulation 
services, though oil prices 
below $50 will temper the 
pace in second-half 2017. 
Respondents to Hart Energy’s 
Heard in the Field surveys noted 
the market needs $52.75 West 
Texas Intermediate and $3.19 
natural gas for demand growth 
to continue, which is about 10% higher than com-
modity prices in early July.

“We are booked eight to 12 weeks ahead right 
now,” a sales representative from a mid-tier pressure 
pumper told Hart Energy. “We would love to add a 
fleet but not until prices recover.”

E&P companies are working down the inventory of 
drilled but uncompleted wells even as they complete 
newly drilled wells on the same pad. Zipper fractures 
constituted 74% of completions in second-quarter 
2017, up from 65% one year ago.

Crowd-sourced averages for Midcontinent activity 
in second-quarter 2017 include 38 stages and 2,172 
m (7,125 ft) for horizontal laterals in the SCOOP/

STACK and 29 stages and 1,676-m (5,500-ft) laterals 
in the shallower Mississippi Lime play.

Some E&P companies report using up to 20 mil-
lion pounds of proppant per well on closer staging, 
although crowd-sourced volumes averaged 19.25 
million pounds in the SCOOP/STACK with some 
resin-coated proppant and 15.6 million pounds of 
mostly 40/70 and 100 mesh sand elsewhere. 

Price per stage regionwide was $63,500 at mid-year 
vs. $58,750 in first-quarter 2017. However, lead-
ing-edge price per stage was above $100,000 in the 
SCOOP/STACK because of deeper, hotter wells; 
hybrid gel completions vs. slick water; a larger pack-
age of equipment onsite rated to 15,000 psi vs. 10,000 
psi elsewhere; and the growing use of diverters on 
closer stage and cluster spacing. Respondents cited 

average 61-m (199-ft) spacing 
between stages, down from  
75 m (246 ft) one year ago.

Pricing for oil services was 
flattening at mid-year after 
a sharp jump dating back to 
fourth-quarter 2016. Well 
stimulation service provid-
ers expect flat pricing in 
third-quarter 2017 because of 

commodity price weakness.
Elsewhere, demand for drilling rigs rose 7% 

sequentially in second-quarter 2017, though drill-
ing contractors expect the rate of change to slow in 
the third quarter. Large public independents led 
demand for higher specification drilling rigs followed 
by private-equity-backed privately held firms with 
drilling obligations on newly acquired acreage. Plus, 
the region still features joint ventures in which com-
panies must drill to earn the full right to properties. 

Rig rates were up 6% on average to $17,300 
sequentially in second-quarter 2017 for the bench-
mark 1,500-hp AC-VFD Tier I rig, although contrac-
tors cited pricing from $15,000 to $19,500 per day, 
mostly on well-to-well work. 

The Anadarko Mississippian play 
heats up  
Rising interest in expanding the stacked-pay Mississippian play in the Anadarko Basin is 

generating strong demand for well stimulation services, though commodity prices worry 

E&P companies. 

n It takes big stimulation  
muscle—and dollars—to  
exploit the deeper, hotter  
Mississippian play.

n Weak commodity prices will  
cool the pace of activity in  
second-half 2017.
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O
il and gas operators are in kind of a Catch-22 

right now when it comes to exploration. On 

the one hand, statistics show that global demand will 

continue to grow and that fossil fuels will be expected 

to fi ll most of that demand in the foreseeable future. 

On the other hand, cash is a bit tight, and commodity 

prices remain stubbornly low. Being good future stew-

ards can come at a heavy near-term cost.

With this dilemma in mind, Wood Mackenzie 

recently conducted its annual “Future of Exploration” 

survey. The company interviewed more than 200 senior 

industry leaders and professionals worldwide to obtain 

their views on the role of exploration vs. other growth 

options, the approaches that companies are taking and 

the challenges that need to be overcome.

Several key messages were uncovered this year:

• Conventional exploration and increased recov-

ery from existing assets are the top resource cap-

ture options;

• Value creation remains the most important metric 

to demonstrate performance, followed by capital 

effi ciency and return on investment;

• Most companies have increased their focus on low-

cost opportunities so far this year, but national oil 

companies (NOCs) put more emphasis on growth 

and higher exploration impact;

• The short-term focus remains in mature basins for 

high-margin, low-cost and near-fi eld prospects away 

from deepwater and frontier basins;

• Budget constraint is still the top issue, with oppor-

tunity availability and portfolio strength beginning 

to increase in importance; and

• Most think unconventional exploration needs fur-

ther price support.

Respondents were asked to rate conventional explo-

ration as a resource capture option compared to 

increased recovery, mergers and acquisitions (M&A), 

discovered resource access and unconventional explo-

ration. While conventional exploration was by far the 

fi rst choice for primary resource capture, increased 

recovery, M&A and discovered resource access rated 

highly as secondary and tertiary methods.

Tactics differ based on the size of the company. When 

asked how their exploration tactics have changed from 

2016 to 2017, the majors, large-capital and mid-capital 

companies all noted a shift to low upfront cost opportu-

nities, while NOCs shifted to high-impact opportunities, 

a focus on license extensions and renegotiation, and 

the opportunity to increase their exploration portfolio. 

Small-capital companies have mostly shifted 

their strategy to focus on their existing licenses.

Companies were ranked on several crite-

ria, including a consistent track record and 

success rate; their appetite for risk and 

the ability to open new plays; their techni-

cal knowledge and ability; their portfolio 

strategy; their commitment to explor-

ation; their focus on capabilities and key 

strengths; and their large-volume discover-

ies. Leading the pack was Eni, followed 

by Anadarko, Kosmos, 

ExxonMobil, Lundin, 

Tullow Oil, Shell, Sta-

toil, Cairn and BP. 

Read more commentary at 

EPmag.com

RHONDA DUEY
Executive Editor 

rduey@hartenergy.com

Exploring in a downturn 
Not surprisingly, a recent survey shows little appetite for risk in the current environment.
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EXPLORATION PERFORMANCE METRIC RANKING

The industry is placing a great deal of importance on value creation, capital 

effi ciency and return on investment. (Source: Wood Mackenzie)
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S
ilence is a seldom-heard bird on any sea-going 

vessel. Pursuit of its elusive song occupies the free 

time of new sailors, but all too soon they learn that 

there is a price to pay for capturing fi ve minutes of 

quiet. The purr of the diesel engines creates a gentle 

humming vibration that, when combined with the sway 

of the vessel to and fro, becomes a sweet bedtime lul-

laby. Replace that with silence, and the dream quickly 

becomes nightmarish as it indicates trouble below 

deck. A vessel without power is a dangerous place to be.

So it had to be more than a little unsettling for the 

crew of the Maersk Invincible on May 28 when the jack-

up’s diesel engines grew silent but the rig remained 

running on hydropower supplied by shore via 294-km 

(183-mile) high-voltage DC cable that runs from Lista 

to the Valhall Complex in the Norwegian North Sea, 

where the harsh environment rig is on station. 

“This is a pioneer project 

for Aker BP. Electrifying the 

drilling rig allows us to signifi -

cantly cut local CO2 and NOx

emissions,” said Per Mikal 

Hauge, Valhall fi eld director 

for Aker BP, in a press release. 

“This is in line with our strat-

egy of developing solutions 

that contribute to minimizing 

the environmental conse-

quences of our activities.”

Calculations show, accord-

ing to the press release, that 

electrifi cation of the drilling 

rig will reduce local emis-

sions by 15,200 tonnes of 

CO2 and 168 tonnes of NOx every year. 

Production from the giant oil fi eld’s chalk reservoir 

started in 1982, with production passing 1 Bboe in early 

January 2017, according to Aker BP. The fi eld under-

went an extensive redevelopment project that was com-

pleted in January 2013. Along with the installation of 

the shore power system and cabling, a new processing/

hotel (PH) platform mounted on a fi xed steel jacket, 

an external system of bridges and walkways linking the 

PH to the existing complex, new subsea pipelines and 

more were installed, according to Aker BP. 

The Maersk Invincible operates under a fi ve-year con-

tract to Aker BP to perform well plugging operations 

on 18 wells from the Valhall drilling platform, accord-

ing to the company. 

The newly built rig arrived onsite in early May after 

an extensive transit from the Daewoo Shipbuilding 

and Marine Engineering 

shipyard in Okpo, South 

Korea. The jackup is the 

fourth and fi nal of Maersk 

Drilling’s XLE line and is 

considered to be the world’s 

largest jackup, according to 

a Maersk press release. 

The rig was purpose-built 

for this project since the 

electrical power system was 

designed and prepared to 

receive power from shore, 

the release stated. At 11,000 

volts, the high-voltage shore-

power supply is capable of 

supplying up to 10 MW, 

corresponding to the consumption of up to 20,000 

households, the release stated. 

The innovation not only means reduced emissions 

but also a cost savings for Aker BP in fuel and mainte-

nance, according to Maersk. Another benefi t of shore 

power is a much quieter work 

environment for the crew since 

the diesel engines were one of 

the main sources of noise. 

A quiet place to drill  
The Maersk Invincible is now the world’s fi rst harsh environment jackup drilling rig to 

operate entirely on shore power.

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Senior Editor, 

Drilling Technologies
jpresley@hartenergy.com

The Maersk Invincible was towed out from Stavanger to 

its new home in the Valhall Field in the Norwegian North 

Sea in early May. (Source: Maersk Drilling)
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completions &
PRODUCTION

T
he primary mechanism behind increased effi cien-
cies in the oil and gas industry has been a reduction 

in spending. Cuts to capex and opex along with opti-
mized drilling, completion and production methods 
have resulted in operators fi nding value in this lower-
for-longer price environment. 

But while companies look for ways to do things better 
more cheaply, they could run the risk of missing out on 
longer term prizes by lessening their focus on research 
of production technologies. Researchers at organizations 
like the Research Partnership to Secure Energy for Amer-
ica, the University of North Dakota Energy and Environ-
mental Research Center (EERC) and the Enhanced Oil 
Recovery Institute at the University of Wyoming have said 
that during the current economic downturn companies 
are more reluctant to spend money on research into 
technologies that may not pay off immediately, particu-
larly in the area of EOR. CO2 EOR could add as much as 
$20/bbl to production costs and brings with it oil produc-
tion carried out over a longer period of time rather than 
the near-immediate results of 
hydraulic fracturing. 

But for companies 
willing to make such an 
investment, the long-term 
payout could be substantial, 
particularly in the Bakken, 
where the U.S. Department 
of Energy estimates there 
may be as much as 137 Bbbl 
of oil recoverable by CO2

EOR. In fact, the Bakken is 
one of the sites of research 
into CO2 EOR in tight oil 
that is bearing fruit.

The EERC recently initiated Phase 2 of a study of 
potential CO2 EOR methods in the Bakken with a CO2

injection fi eld test into an unstimulated vertical well in 
a shale reservoir. The EERC said results of the tests are 
likely to be made public later this year. Those fi ndings 
could prove to be a signifi cant step to unlocking the 
sizeable reserves tucked into tight rocks in the Bakken.  

Another example of emerging technologies in CO2

EOR is occurring at Battelle, which, in a partnership 

with Core Energy, is using fi ber optics to monitor 
injection effi ciency and seismic activity at CO2 injection 
sites in Michigan. The project is part of the ongoing 
research at the Midwest Regional Carbon Sequestra-
tion Partnership. 

“Innovations that are going on are pretty phenome-
nal,” said Steve Melzer, founder of Melzer Consulting, 
a CO2 EOR consulting fi rm. “Every month we wake up 
in a new world. You wake up to new things you didn’t 
think you could do.”

Companies pride themselves on innovation, and 
the mother of innovation 
is research. Continuing 
to fund research, even 
in EOR, could result in a 
production windfall, partic-
ularly when prices recover. 
But funding research into 
something such as EOR is 
a signifi cant gamble: Tech-
nologies may not pay off, 
and ones that do may not 
pay off for several years. 
As researchers at Kansas 
University’s Tertiary Oil 
Recovery Project (TORP) 

explained, that’s the cost of admission.
“Unfortunately, the price of our commodity is con-

strained, and some of the things don’t get adopted for a 
long time because the price isn’t right,” said Mark Ballard, 
TORP fi eld liaison engineer. “It can take a while. Ten 
years is probably too soon for something 
that’s going to [be adopted]. The nature of 
research is, if we knew what we were doing, 
we wouldn’t call it research.” 

Read more commentary at 

EPmag.com

BRIAN WALZEL
Associate  Editor, 

Production Technologies

 bwalzel@hartenergy.com

Funding the future   
Investing in EOR research could result in long-term payoff. 

Researchers at the EERC are studying CO2 EOR capabilities 

in tight rock reservoirs in the Bakken. (Source: Kari Suedel, 

EERC Staff Photographer)
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O
klahoma boasts so many prospects for successful 

drilling today that there soon could be a short-

age of acronyms to describe them. While the SCOOP 

(South Central Oklahoma Oil Province) and STACK 

(Sooner Trend Anadarko, Canadian and Kingfi sher 

counties) are best known, the Merge or MASS (Merger 

Area SCOOP/STACK) is attracting players, too – and 

renewed interest extends in nearly every direction.

Producers remain focused on operating effi ciently 

and cutting costs to safely navigate what lies ahead. 

Operators, service companies and investors are closely 

examining the factors that drive costs and how these 

vary from one area to the next. Pressure pumpers are in 

great demand. Is there enough water and frack sand? 

How will the Midcontinent compete with production 

from other basins? 

Your best opportunity to fi nd reliable answers to these 

critical questions is the DUG Midcontinent conference 

and exhibition slated for Sept. 19-21 at the Cox Con-

vention Center in Oklahoma City. That’s where you can 

connect with key players operating throughout Okla-

homa as well as in Southwest Kansas, the Texas Panhan-

dle and Northwest Arkansas. Attend to hear what steps 

are being taken to ride out today’s commodity markets 

from extraordinarily candid executive-level speakers 

and take advantage of the unique networking opportu-

nities only the DUG audience of industry professionals 

can offer.

Defi ning, delineating and de-risking 
new horizons
The STACK play is expanding, both stratigraphically 

and geographically, outgrowing even its acronym. Some 

operators are pushing out from its center in Oklaho-

ma’s Blaine, Kingfi sher and Canadian counties toward 

the north, west and east. Others are de-risking the 

Meramec and Osage zones across their acreage. For 

example, beyond areas already mentioned, activity has 

been steadily accelerating in southern Canadian and 

northern Grady counties as operators test Woodford 

and Sycamore reservoirs. 

The speakers at Hart Energy’s DUG Midcontinent confer-

ence will address virtually all of these stacked-play oppor-

tunities when this annual event returns to Oklahoma City. 

Conference attendees will hear what has happened to date, 

what’s working (and what’s not), as well as where infra-

structure is growing and where the rigs are headed. 

Effi ciencies drive continued investment
The cost-efficient SCOOP and STACK plays and 

Anadarko Basin operations have helped make Okla-

homa the second most-active oilfi eld region behind the 

Stacked Play Opportunities Attract 
DUG Midcontinent Attendees

SPONSORED CONTENT

BY DUG MIDCONTINENT

Each year the DUG Midcontinent 

conference provides opportunities to 
build hundreds of valuable connections 

with face-to-face networking. 
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Conference and expo 
foster connections
Staying connected to the latest intelligence coming from the field 
and making new business connections are the principal reasons to 
attend the DUG Midcontinent conference. This year registrants will:

■ Hear directly from the most active Midcontinent 
producers – and find out how they are preparing for 
market conditions ahead;

■ See where top industry analysts forecast commodity 
prices to be going into 2018 and beyond;

■ Attend hands-on technology demonstrations in the 
Technology Showcase and with top service and 
supply companies on the exhibit floor;  and

■ Network with hundreds of peers during 9+ hours 
dedicated to networking breaks.

http://EPmag.com


storied Permian Basin in West Texas and New Mexico. 

Producers are doubling down on their core assets in the 

historic Midcontinent’s resource-rich plays. Some con-

sider these opportunities even more attractive than the 

prolifi c Permian Basin when it comes to play economics 

and profi tability. 

No one knows where prices are going but plenty of 

professionals understand what is happening in the 

field. Their conversations will be heard everywhere at 

DUG Midcontinent as exhibitors showcase technology 

solutions and their regional experiences while pro-

ducers, investors and service providers alike meet and 

mingle during exclusive networking opportunities. 

This is the ONE event that brings the entire region 

together. Qualifi ed producer personnel can gain access 

to the exhibition fl oor at no cost. Everyone will walk away 

with new insights into proven best practices and hun-

dreds of valuable business connections.

All the ingredients for continued success
The Midcontinent region has all the ingredients for 

sustainable, long-term operations: stacked resources 

for crude oil and associated gas production and – 

most importantly – midstream infrastructure for ready 

access to markets in the U.S. and beyond. That’s why, 

in addition to producers and technology providers, a 

panel of midstream operators rounds-out the confer-

ence program, too.

Yes, whether it’s “lower for longer” or “better than 

expected,” the resourcefulness that launched America’s 

shale revolution is carrying producers through this busi-

ness cycle. Renewed optimism based on solid fundamen-

tals is the primary reason why interest in Hart Energy’s 

DUG Midcontinent conference and exhibition is running 

so high. 

The DUG Midcontinent conference and exhibition takes place Sept. 

19-21, 2017, at the Cox Convention Center in Oklahoma City. To 

register to attend or learn more about exhibiting and sponsorship 

opportunities, please visit DUGMidcontinent.com.

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

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

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

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

The DUG Midcontinent exhibit floor 

hosts the best technology solutions 

and reflects proven best practices 
for producers in the region. 

Full-conference attendees at DUG Mid-

continent hear the region’s top producers 

discuss key technologies, prospective 
targets and operating strategies.
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COVER STORY: 

EOR

Companies are fi nding success and 

value in late-life recovery methods.

A wellhead manifold manages EOR injection into a reservoir. 

(Source: P.V.R.M., Shutterstock.com)
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D
espite industry economics preventing widespread 
implementation of EOR efforts, the EOR market 

may be one of the next to emerge in the industry’s recovery 
from low oil prices. In recent years, even as the price of oil has 

dipped below $50/bbl, many research institutions and industry 
analysts have extolled the substantial recoveries EOR offers. For 
offshore alone there may be as much as 50 Bbbl of oil recoverable 
by EOR methods. 

According to a recent study conducted by BCC Research, the 
global EOR market is poised to grow by 6% during the next four 
years. BCC reported that the EOR market in 2016 totaled $22.9 
billion, and by 2021 that amount will reach $30.4 billion. 

And although many industry-leading operators are putting their 
EOR efforts on hold until prices recover, companies like Kinder 

Morgan, Occidental Petroleum, EOG Resources and BP are 
utilizing advanced EOR technologies as one of their primary 

means of reservoir recovery and are seeing success doing so. 
In this month’s E&P we take a look at the latest EOR 
trends and the efforts companies are implementing in 

conventional onshore reserves, unconventional plays 
and offshore projects and how those efforts are 

succeeding in the lower-for-longer 
price environment. 

Brian Walzel, Associate Editor, 

Production Technologies
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O
nce a reservoir’s primary pressure has depleted 
and its secondary waterflood has run its course, 

operators often turn to EOR methods to draw the 
remaining recoverable barrels of oil to the surface. 
During the past three decades EOR efforts—particularly 
conventional reservoir tertiary methods that utilize CO2

injection—have exponentially increased the amount 
of oil produced in the U.S. According to Advanced 
Resources International, in 1986 about 25 Mbbl/d of oil 
was produced via CO2 injection. By 2012 that amount 
grew to more than 275 Mbbl/d, an increase of 1,000%. 

In the mid-2010s, with oil eclipsing the $100 mark, 
CO2 EOR made plenty of economic sense. According 
to Melzer Consulting, a CO2 EOR consulting firm, 
operators were locking in long-term contracts with CO2

providers at costs of 2% of the price of a barrel. But by 
2016 many EOR efforts were put on hold because of 
low oil prices. 

“Those companies that had contracted their CO2 for 
[2% of the cost of a barrel of oil] got in a pretty dis-
tressed position, sometimes to the point where they had 
to find a new buyer and get out of that contract,” said 
Steve Melzer, founder of Melzer Consulting. “We saw 
several cases of that. Companies that didn’t have onerous 
contracts are still doing fine—their intent was to weather 
these storms. That became a big part of our industry.”

Some operators are finding value in CO2 EOR and 
likely will continue to do so, particularly those that 
maintain their own infrastructure and sources of CO2.  

Seeing opportunities in EOR
Following the downturn, some operators began selling 
off mature fields rather than implementing CO2 EOR 
methods to free up cash to do work elsewhere. They 
often sell to those companies with the technical inge-
nuity, the financial means or the right infrastructure in 
place to turn a profit through EOR.

Hess and Occidental Petroleum (Oxy) announced June 
19 that Oxy purchased Hess’ EOR assets in the Permian 
Basin for $600 million, a move that provides Oxy an 
influx in production of 8,200 boe/d. The transaction 
included Hess’s working interest in the Seminole-San 

Andres unit, the Seminole Gas Processing Plant in Texas, 
the West Bravo Dome CO2 field and a 9.9% nonoperating 
interest in the Bravo Dome unit in New Mexico.

Shortly after it emerged from bankruptcy in March, 
Chaparral Energy announced in April that it was selling 
off its EOR assets, which comprise eight CO2 floods in the 
North Burbank unit and the Panhandle in Oklahoma. 
The company announced it would instead focus its 
resources exclusively in developing its STACK play assets.

Fleur de Lis Energy (FDL) purchased EOR assets in the 
Permian Basin from Devon Energy in August 2016 for 
$422.5 million and from Summit Energy in September 
2016 for $75 million. In 2015 FDL purchased Anadarko 
Petroleum’s EOR assets in Wyoming for $703 million. 
The assets FDL acquired in the deal included the Salt 
Creek Field, Monell Field, Linch Field and Howell 
Pipeline, with about 14 Mboe/d of net production and 
CO2 pipeline capacity of 7.6 MMcm/d (270 MMcf/d). 

“In all of these West Texas fields there is still a lot 
of oil remaining after waterflooding,” said George 
Hirasaki, professor of chemical and biomolecular engi-
neering at Rice University. “But companies have aban-
doned [the fields]. Some companies come in with CO2, 
inject it and are now getting a big response. You’ll see a 
lot more of that happening.”

The story of the 50,000-acre Scurry Area Canyon Reef 
Operators (SACROC) Field in the Permian Basin is 

Sustaining EOR in today’s economy 
Operators are finding value in CO2 recoveries.

A Kinder Morgan drilling rig operates at the SACROC Field in West 

Texas. (Source: Kinder Morgan)
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representative of such a dynamic. Discovered in 1948 
with an estimated original oil in place of 2.8 Bbbl, 
SACROC became the first field in the U.S. to undergo 
CO2 EOR injection, which began in 1972. Since that 
time more than 175 million metric tons of CO2 have 
been injected into the reservoir. Over time and even 
under CO2 injection the field’s output depleted to 
about 8 Mbbl/d in 2000. That’s when Kinder Morgan 
purchased the operation. 

“We saw some inefficiencies in the flood pattern,” said 
Jesse Arenivas, CO2 business unit president for Kinder 
Morgan. “But we saw a lot of upside. We could see that 
by targeting the patterns we tripled the production in 
a couple of years, and we have been able to maintain a 
rate of 30,000 barrels per day for over a decade.”

Kinder Morgan, with the benefit of leveraging its own 
CO2 sourced in Cortez, Colo., optimized the flood pat-
tern by initializing injections in the southern end of the 
field and working its way up to the northern platform. 
That plan resulted in peak production of 38 Mbbl/d in 

2014. Since then SACROC production has been taper-
ing down to about 30 Mbbl/d, according to Kinder 
Morgan. A relatively new venture for Kinder Morgan is 
its Chiquita area, which was activated in the SACROC in 
2010 with an initial investment of $15 million. The proj-
ect underwent an expansion in 2014 and again in 2016. 
The company said it achieved favorable results from the 
initial effort and has since invested more than $100 mil-
lion in the targeted transition zone with similar results.

The Permian Basin’s largest CO2 EOR operator is 
Oxy, which operates more than 19,300 wells, and cur-
rently has 100 active CO2 and waterfloods. The compa-
ny injects more than 56.6 MMcm/d (2 Bcf/d) of CO2

into reservoirs in the Permian. Oxy’s first-quarter 2017 
Permian EOR production was about 270 Mboe/d. 

“We are currently recovering hydrocarbons from the 
Grayburg down to the Devonian formations and real-
izing recovery factors above 60% in some of our CO2

floods,” said Jody Elliott, president at Hess’s working 
interest in Oil & Gas Domestic. “At the end of 2015 we 
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began Phase 1 of a CO2 flood at our South Hobbs Unit 
in New Mexico. The CO2 flooding is showing response, 
with production more than tripling since going online.”

In February Denbury announced that of its $300 
million 2017 capital budget $175 million would be allo-
cated for tertiary oilfield expenditures, and $10 million 
would be spent on CO2 sources and pipelines. By uti-
lizing CO2 floods at its Gulf Coast and Rocky Mountain 
assets, Denbury anticipates producing between 58 
Mboe/d and 62 Mboe/d. 

“Our capital spending in the current price environ-
ment continues to be primarily focused on expanding 
our existing CO2 floods and other infill opportunities, 
and … our planned 2017 capital projects have strong 
economics at $50 oil,” said Denbury CEO Phil Rykhoek 
in a release. Kinder Morgan and Denbury are unique 
in that they own their own CO2 source fields and infra-
structure like pipelines, which cuts down substantially 
on their costs for tertiary recovery.

“Our portfolio is very robust in lower prices, primar-
ily because we are utilizing existing infrastructure,” 
Arenivas said. “When you’re looking at a [CO2 pilot 
study] project like Tall Cotton, you have to have high 
prices to make them work. But Yates and SACROC are 
very infrastructure-rich, so we are able to continue to 
drill wells utilizing those existing facilities.”

Tall Cotton, located in the Permian Basin northwest of 
Seminole, is a greenfield residual oil zone CO2 project. 
Tall Cotton is the first field without a main pay zone to 
be specifically developed for CO2 technology, according 
to Kinder Morgan. The project began in 2014 and has 
added 1.5 Mbbl/d to Kinder Morgan’s production. 

Economics of EOR
Previous commodity downturns such as the one the 
industry currently is experiencing have not necessarily 

proven to be a roadblock for CO2 implementation. For 
example, according to the Energy and Environmen-
tal Research Center (EERC) in North Dakota, CO2

injection was implemented at the Weyburn oil field in 
Saskatchewan, Canada, in 2000 when West Texas Inter-
mediate was trading for $28/bbl. About seven years 
later Weyburn was producing more than 30 Mbbl/d, 
an amount not seen in that field since the early 1970s, 
according to Cenovus Energy, a Canadian-based oil 
company operating the field.

Another dynamic impacting the widespread utiliza-
tion of CO2 EOR is the trend of private-equity firms 
making a foray into the Permian shale boom. The 
Permian Basin shale phenomenon, which is produc-
ing oil more rapidly compared to the longer play of 

EOR, offers a quicker financial return for investors, 
both public and private, Melzer said.

“The private-equity market is looking for fast returns 
from horizontal wells in shale—that’s where they want 
to invest,” he said. “They want to get in and get out. 
They’re not comfortable doing a long-term project 
where CO2 would be utilized. What we’re seeing is 
that the better market is not very amenable to the CO2

world. The public market with stocks and the like has 
almost the same attitude. The opportunity for quick 
returns for public companies is overwhelming. Very few 
are investing in CO2 EOR. Oxy is the only exception.”

Barriers to entry
The most significant challenge operators face when con-
sidering implementing EOR methods is a lack of access 
to enough CO2. 

“A shortage of CO2 has caused a real issue,” Melzer said. 
“What we’re seeing is that CO2 is available, but it’s the sup-
pliers—they can’t go out and sell it. It’s under contract.”

The issue of CO2 supply shortages is particularly trou-
blesome in the Bakken, where researchers and engi-
neers pretty well know EOR could recover up to 45% 
of original oil in place—as much as 670 MMbbl of oil, 
according to the EERC. 

“When the Bakken started coming on in 2008, 2009, 
and as it became clear [operators] were only recovering 
3% to 6%, it became a natural question—‘Is CO2 for the 
Bakken?’” said Jim Sorensen, EERC principal geologist.

He added that there is a substantial need for CO2

injection methods in North Dakota, but it could be 
years before enough product becomes readily available.

“At least for the Williston Basin, I think our lab work 
demonstrates CO2 works well, but there really isn’t much 
CO2 available right now,” he said. “And it will be at least 
five to 10 years before more becomes available.” 
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Drillers prepare a well for CO2 injection in the Bakken. (Source: Kari 

Suedel, EERC staff photographer, and Janet Crossland)
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O
ne of the most affected segments of the oil and gas 
industry in the lower-for-longer price environment 

has been offshore EOR. In the early 2010s with the price 
of oil sitting comfortably in the $90-plus range research 
institutes and federal agencies like the National Energy 
Technology Laboratory (NETL) and the U.K.’s Oil and 
Gas Authority (OGA) were touting the potential recov-
eries and economic value that EOR afforded.

For example, in June 2014—when oil was trading for 
more than $108/bbl—NETL published a study into 
offshore CO2 EOR that reported more than 4.3 Bbbl 
of oil were recoverable with “next-generation” CO2

technology. The report promoted a sense of urgency 
in recovering oil from mature Gulf of Mexico (GoM) 
fields but also made the push based on the assumption 
of $90/bbl oil. And although the potential recoveries 
and need to optimize production in offshore reservoirs 
may still be accurate and relevant, the reality is that few 
companies are willing to spend the millions of dollars 
it takes to implement widespread EOR efforts offshore 
in an environment in which companies are looking for 
ways to curb spending. 

Despite that, some companies are preparing for a 
future in which offshore EOR eventually is economically 
feasible—a future that might not be too far off. And 
while other companies wait for the proper economic 
window to unleash EOR offshore, BP is moving ahead 
with its LoSal technology and a variety of other EOR 
methods that company experts think are key to its off-
shore portfolio, even in a sub-$50/bbl oil economy.

The U.K. has seen such a need for EOR in the U.K. 
Continental Shelf (UKCS). The OGA published a 
report last year summarizing the substantial economic 
impact EOR production would have in the UKCS and 
outlining a plan on how to best implement widespread 
EOR methods. The report claimed that 250 MMboe in 
incremental reserves are recoverable in the UKCS over 
the next decade, primarily through polymer EOR.

“Successful EOR can play a huge role in maximizing 
economic recovery from the UKCS,” the report stated. 
“EOR can significantly increase the volume of recovery 
[and] extend field life by as much as 10 years.” 

EOR technologies
At Prudhoe Bay BP is utilizing miscible gas injection and 
seeing recovery rates of 60% or more. At the Magnus 
Field in the North Sea BP is recovering 40% of reserves 
as a result of miscible gas. Bharat Jhaveri, BP senior 
adviser of gas EOR, said the company’s Ula Field would 
not be producing if not for EOR.

“To my knowledge this is the only offshore platform 
in the world that is just producing EOR oil,” Jhaveri 
said in a company release. “Some people consider EOR 
to be something that’s nice to have—the icing on the 
cake—but, in fact, it’s Ula’s lifeblood now.”

BP has been researching EOR methods for more than 40 
years. The company’s Designer Water, Designer Gas and 
Bright Water are among its leading EOR technologies. 

“The challenge has been to deliver more cost-ef-
fective EOR technologies alongside conventional 
reservoir drainage approaches like infill drilling or 
displacement techniques such as waterflooding and 
gas injection,” the company said in an emailed state-
ment. “The ability to cost-effectively recover more 
oil from existing fields makes good business sense 
whether the oil price is high or low. BP’s strategy of 
developing low-cost step-change widely applicable 

Enhancing offshore recovery 
Despite challenging economics, offshore EOR offers substantial returns. 

BP’s Clair Ridge project, located west of the Shetland Islands in the 

North Sea, was the company’s first project to utilize its LoSal EOR 

technology. (Source: BP)
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EOR technologies is therefore well suited to the cur-
rent market conditions.” 

BP’s latest EOR tool is its LoSal low-salinity water-
flooding technology. The low-salinity water interacts 
with the clay in the reservoir to release oil that is 
stuck to the clay. LoSal was first deployed in the Clair 
Ridge development, located 75 km (46 miles) west of 
Shetland, at a cost of $3/bbl. BP is targeting 640 MMbbl 
of recoverable resources for Clair Ridge. 

BP also utilizes its Bright Water EOR technology, 
which is a microscopic thermally activated particle 
based on a BP concept. According to BP, Bright Water 
expands deep in the reservoir, diverting injection water 
into poorly swept areas and increasing oil recovery. BP 
said it has deployed Bright Water in more than 140 
wells worldwide at an average cost of $6/bbl.

Overcoming EOR economics
Outside of BP’s projects, offshore EOR projects are few 
and far between despite the potential recoveries. 

In the Energies 2016 study, “Screening Criteria and 
Considerations of Offshore Enhanced Oil Recovery,” 
the authors reported 19 “successful cases” of off-
shore EOR projects. But because of the high cost of 
implementing EOR and the difficulty in outfitting 
aging offshore platforms with EOR capabilities, 
future implementation is mostly on hold, industry 
experts stated.

Elena Escobar is the reservoir stimulation technology 
manager at Repsol. The company operates several off-
shore projects, but none currently utilize EOR despite 
the company possessing the technology and the reser-
voir understanding to do so. 

“Almost all of our reserves offshore are [under] pri-
mary and secondary recovery; there is not too much 
tertiary recovery,” Escobar said. “It’s not just Repsol. All 
companies are having this problem.”

She explained that in some reservoirs the conditions 
may be well suited for EOR, and Repsol might have 
determined designs for tertiary chemical recovery but 
has not implemented them into the field because it is 
waiting for oil prices to recover.

“We have found a very good case to apply chemical 
EOR to an offshore reservoir in Brazil,” Escobar said. 
“We’ve made all of the estimations, all of the designs, 
[and] everything is ready. We’re just waiting for a win-
dow in economics to apply it.”

Both BP and Repsol have indicated that offshore 
EOR economics could work if operators include tertiary 
recovery methods in their IP plans. And BP said EOR 
methods at mature fields could prove to be more eco-
nomically feasible than exploring offshore for new finds. 

“The BP Technology Outlook suggests that we have 
probably reached a point globally when the potential 
additional oil from enhanced recovery exceeds the 
potential from new exploration frontiers such as the 
Arctic or ultradeep water,” the company reported. 

Research institutions like NETL and companies like 
Repsol, along with others, have recently identified the 
GoM as the region with the highest potential payout 
from EOR methods. 

“There is a great opportunity to economically apply CO2

EOR in major offshore reservoirs in the GoM,” Escobar 
wrote in a 2014 report. “[A Repsol study] recommended 
designing CO2 EOR in the conceptualization stage of the 
development plan for new deepwater offshore projects, 
which could greatly reduce the overall cost and make the 
application of these processes more attractive in the future.” 

NETL identified in its 2014 report three resource tar-
gets in the GoM Outer Continental Shelf for CO2 EOR: 
mature shallow-water oil fields; more recently discov-
ered deepwater oil fields; and undiscovered oil fields, 
primarily in deep and ultradeep waters. 

Although the current commodity prices might not make 
it economically feasible for the industry to implement 
EOR technologies on a widespread scale, companies like 
Repsol continue to research tertiary recovery methods for 
the day when it does make financial sense to use them. 
Onshore operators have discovered the right matrix to 
make onshore production economical at $50 oil, and it is 
only a matter of time before offshore does as well. 

“Little by little, [companies] are opening up opportuni-
ties to apply these things,” Escobar said. “But in the case 
of offshore, it’s always going to be more difficult.” 
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BP researchers analyze a core sample using a scanning electron 

microscope and computer at the company’s Enhanced Oil Recovery 

Laboratory in Sunbury, U.K. (Source: BP)
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U
nconventional oil production has had a far-reaching 
impact on the worldwide oil and gas industry. The 

surge of domestic shale oil production, particularly from 
the Permian Basin, has played a large role in keeping 
the price of oil low while also pushing North America to 
be a leading oil producer. 

Still, hydraulic fracturing only recovers about 7% 
of oil in a reservoir, according to the Energy and 
Environmental Research Center (EERC). And even with 
longer lateral lengths, tight reservoirs present steeper 
decline curves than conventional reservoirs because 
of low permeability. That leaves vast amounts of oil—
about 400 Bbbl in known U.S. reserves, according to the 
National Energy Technology Laboratory (NETL)—left 
to be recovered in tight rocks. 

Various studies and industry experts claim the density 
of tight rock reservoirs isn’t conducive to waterflood, 

and steam injection is likely to prove too costly. For 
those reasons, CO2 EOR methods could very well be the 
next frontier in unconventional oil production.

Although widespread EOR efforts in unconventional 
plays are still mostly uncharted territory, at least one com-
pany has cracked the code in the Eagle Ford and is seeing 
positive results in tight rock CO2 EOR. Meanwhile, several 
companies and government agencies are making signifi-
cant investments in research for EOR in unconventional 
plays, particularly in the Bakken.  

But the challenges for implementing CO2 EOR across 
unconventional resources are the same that are famil-
iar to the industry when facing just about any other 
challenge: economics and know-how. Unconventional 
resources will likely require an unconventional 
approach to EOR. Among those looking into such 
recovery efforts is the Research Partnership to Secure 
Energy for America (RPSEA). 

“It’s going to be one of those things where [EOR in 
unconventional reserves is] going to take a while to 

crack the safe, and it’s best to work on that 
collaboratively,” said Jack Belcher, business 
program director for RPSEA. “There’s a will 
to do it, but there is no will for companies at 
$50 oil to spend much money on it. [EOR] 
is a completely different animal with low 
permeability. It could take a government pro-
gram to get it going.”

EERC studies the Bakken
Among the organizations exploring the 
possibilities of CO2 EOR in unconventional 
resources is the EERC in Grand Forks, N.D. 
Specifically, the EERC, which is funded by 
state and government agencies as well as sev-
eral oil companies, is researching the poten-
tial utilization of CO2 EOR in the Bakken.

In 2012 the EERC initiated a study of CO2

storage and EOR in the Bakken, with Phase 
1 using reservoir characterization and lab-
oratory data such as core analyses, well logs 
and oil analyses. The study’s Phase 1 results 
revealed CO2 could potentially recover more 

The next frontier: EOR in  

unconventional resources 

CO2 could unlock substantial tight formation returns.

An EOR facility in Gaylord, Mich., features separation and compression units for use in 

recovery and storage of CO2. (Source: National Energy Technology Laboratory)
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than 90% of hydrocarbons from Bakken reservoir rocks 

and more than 60% from Bakken shales. However, Jim 

Sorensen, EERC principal geologist, said those numbers 

were “crazy high” and likely would not be realistic in 

real-world applications.

“When we talk about 90% removal, that is on very 

small core plugs under lab conditions where the whole 

point is to extract as much oil as we can,” he said. “We 

don’t believe everyone can get 90% from the Middle 

Bakken or 60% from shales.”

Phase 1 of the study was completed in 2014, and 

Phase 2 was only recently initiated by the EERC. 

Sorensen said Phase 2 involves applying the information 

and data the EERC learned in its Phase 1 laboratory 

work to perform field tests in the Bakken. 

“We think we understand what’s going on at smaller 

scales at the mechanism standpoint and how to update 

that on the reservoir scale,” he said. “The biggest part 

of Phase 2 is to take things we saw in the lab and in 

modeling and go to the field to try to do a scientifically 

robust field test.”

In late June the EERC, in partnership with XTO 

Energy, initiated a field injection test on an unstimu-

lated vertical well in the Bakken. Sorensen said the CO2

injection field test was conducted over a period of about 

two weeks, with the results potentially being made pub-

lic by the end of the year. 

“This particular test will not give us a direct number 

like [the ones seen in Phase 1], but we think the data 

we generate will help us predict a model and predict 

what final recovery might be,” he said.

Sorensen said one of the biggest barriers to wide-

spread implementation of CO2 EOR in unconventional 

reservoirs is overcoming the problem of conformance. 

According to Halliburton, conformance technology is 

“the application process to reservoirs and boreholes to 

help reduce production of unwanted water and/or gas 

to efficiently enhance hydrocarbon recovery.” 

“Fractures make conformance difficult but not impos-

sible,” Sorensen said. “One of the things that needs to 

be understood through additional engineering is that we 

need to figure out how to control conformance. My per-

sonal belief is we’re a couple of years away from figuring 

out conformance. Those guys at EOG [Resources] may 

have figured out the solution to conformance. If they 

can figure it out, someone else can figure it out too.”

EOG in the Eagle Ford
EOG Resources has, it appears, figured it out. The Hous-

ton-based independent oil and gas company appears to 

have cracked the code of CO2 EOR in unconventional 

http://EPmag.com
http://www.gea.com
http://www.gea.com/contact


August 2017   |   EPmag.com50

reservoirs. According to EOG, the company began work-
ing on EOR three years ago and achieved production and 
economic success on four pilots involving 15 wells at its 
Eagle Ford site. In 2016 EOG completed a 32-well pilot at 
Eagle Ford that was also successful. The company said in 
an emailed statement that it was implementing EOR on 
another 100 wells.

“EOR will become a regular part of our Eagle Ford 
development going forward, and once we have more 
datapoints and production history, we hope to provide 
a total resource estimate attributable to EOR,” said John 
Wagner, engineer investor relations for EOG Resources. 

Lloyd Helms Jr., executive vice president of E&P for 
EOG Resources, said during the company’s fourth-quar-
ter 2016 conference call that its 32-well project’s eco-
nomics included a finding cost of less than $6/bbl, and 
between 2011 and 2016 the company saw favorable results 
with well spacing ranging from 61 m to 152 m (200 ft to 
500 ft). Helms said EOG Resources produced 300 Mbbl 
of net oil production from its EOR efforts in 2016. 

“This data supports our previous estimates that the 
incremental recovery due to EOR is adding 30% to 70% 
more oil to our primary recovery estimates,” Helms said.

EOG has traditionally been reserved when pressed on 
its specific methods and technologies, saying such infor-
mation is proprietary. But it has revealed that two key 
components exist when implementing CO2 EOR at an 
unconventional resource: the importance of understand-
ing the geology and developing a successful drilling 

plan. What works in the Eagle Ford may not 
necessarily work somewhere else, said EOG 
CEO William Thomas during the company’s 
first-quarter 2016 conference call. 

“The Eagle Ford is unique,” Thomas 
said. “The same geologic characteristics 
that make the Eagle Ford prolific in pri-
mary development also make it unique for 
enhanced oil recovery. The EOR process 
we are using to produce incremental oil 
out of the Eagle Ford is not necessarily 
applicable to other horizontal basins. No. 
2, how you initially drill the field matters. 
Secondary recovery works best on leased 
units that were developed using the best 
completions with optimal spacing.”

And perhaps most importantly, EOG 
figured how to make EOR in shale eco-
nomically feasible. The company’s premi-
um drilling program has turned into what 
Helms calls a “game changer” in terms of 
low-cost production, and its EOR program 

in the Eagle Ford rivals those returns.
“We figured out how to execute EOR economically,” 

Thomas said. “The process can be implemented at rates 
of return that rival our premium drilling and signifi-
cantly lower finding costs over time.”

A tempting target
Outside of the successes seen by EOG, widespread 
implementation of CO2 EOR methods in unconven-
tional reservoirs is still in the early developmental stages. 
Several efforts by institutions such as the EERC and 
also Texas Tech University, RPSEA and the University 
of Wyoming have yielded inconclusive but encouraging 
results. Other institutions such as NETL and the U.S. 
Department of Energy are funding efforts to study EOR 
in unconventional reservoirs. 

According to a study published by Elsevier, a 
research publishing company, “Little EOR research 
has been done on these deposits, in part because 
their exploitation has been so recent. But the poten-
tial is huge—and so is the major challenge: extremely 
low permeability. 

“Low prices have kept investors and companies 
focused on drilling new shales in the most economical 
areas of shale plays,” the report stated. “Until these 
sweet spots are exhausted and prices head higher, any 
progress on EOR in shale is likely to be stalled. But with 
95% or more of the oil left behind, shale will remain a 
tempting target.” 
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An injection pipe is used for EOR at a facility in Gaylord, Mich. (Source: National 

Energy Technology Laboratory)
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T
he maturing of the global oil field presents ongoing 

complications in an industry looking for cost-effec-

tive solutions to revitalize production in the face of an 

ever-increasing water cut. Nearly every mature conven-

tional well requires some form of EOR to reestablish 

healthy oil/water ratios that are continually changing 

and often represent a marked reversal of what they were 

when the field was in its heyday. 

When oil production slows down as wells age, produc-

ers pump water into the reservoir to increase pressure, 

enhancing the flow of oil through various pathways in 

the formation. Over time the water finds the easiest path 

between the point of injection and the well, ultimately 

scrubbing that pathway of oil, which results in a decline 

in production. This necessitates implementation of 

another means to boost oil flow.

Polymer and alkaline surfactant polymer floods, 

whereby soluble polymers are blended with the water to 

increase viscosity, have long been considered the best 

return on investment for achieving tertiary recovery in 

aging fields. Substances typically used in polymer floods 

are high molecular-weight linear anionic homopoly-

mers or copolymers, which thicken the water to around 

15 centipoise (cp) as it is pumped downhole. The poly-

mer-thickened water plugs those easy pathways, forcing 

the flow to find its way through untapped parts of the 

formation to recover otherwise trapped oil.

This type of chemical EOR has been pursued reluc-

tantly by the industry. The primary reason is that 

treating produced polymer water for the removal of 

suspended solids (including corrosion byproducts and 

precipitated materials such as silicates and calcium car-

bonates or particulate) and recovering the oil from the 

water poses significant economic and technical hurdles. 

The produced water, which has a higher viscosity due 

to the remaining polymer fragments, cannot be effective-

ly processed by conventional flotation equipment and 

even impairs most conventional centrifugal separators. 

These produced water treatment applications are 

designed to treat produced water with a viscosity of 

about 1 cp. When the polymer water returns to the sur-

face, it is less thick than when it was pumped downhole 

but can still have a viscosity of about 5 cp, easily reduc-

ing the efficiency of the facility by more than 50%. 

The water-thickening polymers eliminate the ability to 

implement coagulation, which uses cationically charged 

polymers to accelerate the separation of oil droplets 

and suspended particles from water.

Operators have used chemical oxidizers to destroy the 

remaining polymer and thin out the water, reducing 

the viscosity and allowing the water to be treated and 

recovered. That strategy, however, means the remain-

ing polymer is lost, and an additional polymer must be 

added back into the treated water before it can be rein-

jected. The loss of the valuable returned polymer means 

an increase in polymer requirements by 30% to 50%, 

adding considerable operational expense. Cost-efficiency 

is critical in EOR operations since water now represents 

the biggest expense in bringing oil to the surface. In 

light of these issues, producers often choose to pursue 

other means of tertiary recovery rather than undertake 

an expensive polymer flooding campaign.

Chemical-free treatment process
A new technology addresses this challenge by removing 

oils and suspended solids from the water as it comes to 

Expanding the EOR envelope
Chemical-free water treatment process retains polymers to boost return on investment in 

production-enhancing flooding.

The MYCELX RE-GEN advanced water treatment system breaks  

emulsions and removes oil and solids from produced waters as well 

as treating chemical EOR waters without destroying or absorbing the 

polymer. (Source: Schlumberger)
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the surface while leaving most or all the residual poly-

mer intact. The process, which functions regardless of 

viscosity, uses no chemicals to treat the produced water 

with 95% single-pass efficiency and can reduce the 

amount of polymer required to be added back into the 

water for reinjection by at least 30%.

The environmental benefits and cost-savings of reduc-

ing water treatment chemicals and polymer can be 

significant. For example, the media eliminates the need 

to build million-barrel settling pools to allow sufficient 

time for suspended solids separation to occur. 

The MYCELX RE-GEN advanced water treatment uses 

a backwashable media to treat produced water and oily 

wastewater streams, functioning as a primary or second-

ary treatment option for oil and solids removal. The 

media comprises an inorganic substrate coated with 

oleophilic polymer. Suspended solids are mechanically 

filtered by the media while the polymer coating adsorbs 

oil from the passing stream. The media is backwashable, 

so once it becomes fully saturated with oil and particu-

lates that are filtered from the produced water, the flow 

is reversed by scrubbing the media clean of the oil and 

solids, which are then removed from the system. The 

clean regenerated media is then ready for filtration, 

and the process is restarted. 

This approach is unique because the polymers can be 

regenerated in the backwash process. Similar water treat-

ment technologies that use clays with oleophilic poly-

mers must be transported to a disposal site after being 

saturated with oil. The water treatment media removes 

oils and suspended solids down to 5 µm without the 

use of chemicals in one step. No settling ponds or addi-

tional chemicals for water separation are required. The 

treatment can be designed based on the quality of the 

influent water, discharge requirements and the end use 

of the treated water. For EOR applications, polymer and 

chemically laden water treated with the media can be 

recycled and reused for injection. There is no viscosity 

loss since the system treats the produced water without 

having to oxidize the viscosity-building polymer. 

Polymer injection reuse
The advanced water treatment media has been deployed 

in several successful pilot tests, including one for a major 

operator in India. In North America the technology recov-

ered 98% of the oil content from heavily emulsified pro-

duced water, enabling polymer injection reuse in an EOR 

campaign in a mature field with medium-heavy oil. In this 

case, the operator needed to decontaminate the produced 

water emulsified with 200 parts per million (ppm) to 

2,500-ppm oil and grease and 50 ppm to 100 ppm solids, 

all with varying degrees of viscosity. The customer chose 

to deploy the MYCELX technology to attract, recover and 

remove varying concentrations of oil types.  

The EOR strategy involved polymer and alkaline surfac-

tant polymer flooding to increase production. The result-

ing produced water was highly emulsified, with higher 

concentrations of oil from the freewater-knockout outlet. 

The high oil levels and elevated concentrations of total 

suspended solids increased the consumption of chemicals 

to maintain production levels, reduced process efficiency 

and risked negatively impacting formation rheology.

Conventional filtration methods proved insufficient 

in consistently treating the water to less than 10 ppm of 

oil, which was the level that was required for recycling 

the produced water and minimizing the use of chemi-

cals during polymer flooding. 

To overcome these issues, the process was initiat-

ed with an oil/water separator to recover oil in the 

first stage and was followed by the MYCELX RE-GEN 

advanced water treatment media for the second stage. 

This approach allowed the operator to consistently 

recover up to 98% of the oil from the produced water 

to achieve concentrations of less than 10 ppm. The 

advanced water treatment media enabled the removal 

of suspended solids and the recovery of oil from the 

produced water without destroying the residual polymer, 

thus allowing reuse of the water at a major cost savings.

Expanding the viability of polymer flooding in EOR 

campaigns through the deployment of the MYCELX 

RE-GEN advanced water treatment media opens new pos-

sibilities for operators to revitalize and extend production 

in mature wells while maximizing field economics. 

Study results show how MYCELX RE-GEN advanced water  

treatment media treats emulsified chemical EOR waters to  

reinjection specification with no loss in viscosity across the  

system. (Source: Schlumberger)
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T
he unconventional revolution forced operators to 

ascend a steep learning curve to understand how best 

to access hydrocarbons residing in nano-sized pores. 

Reservoir characterization, drilling strategies, hydraulic 

fracture patterns and production schemes all have under-

gone intense scrutiny and, as a result, improvement.

One of the things that has remained constant through-

out this metamorphosis is the industry’s absolute thirst for 

data, or at least data that lead to better decisions. But mak-

ing sense of the increasing amount of data streaming into 

the industry every day can be overwhelming.

“The biggest issue we have in the oil and gas industry 

is that you can measure anything,” said Allen Gilmer, 

co-founder and executive chairman of DrillingInfo. 

“There are zillions of bits of information that you can 

collect, but it means nothing unless you can structure it in 

such a way as to query it for things that are meaningful. 

“The devil is in that detail.”

Secret sauce
Gilmer said one of the company’s goals is to allow 

companies to test their models against what is gener-

ally known to quantify their competitive advantage in 

their understanding. 

“When people are doing really interesting, ground-

breaking stuff, we give them the tools necessary to 

quantify how much more they understand and create 

value with that understanding,” he said. “They can 

quantifiably realize what their secret sauce is worth. 

Every one of these companies has what they consider a 

secret sauce, some of which is spectacularly good and 

some of which is not so good. How do they compare? 

How do they know how they compare to what our gen-

eral Drillinginfo membership already has available? We 

created a process to structure that system so that these 

random recipes can be evaluated against one another 

rather than just randomly floating about.”

Over the years Gilmer’s team has attempted to quantify 

the complexity of the oil and gas industry, an industry that 

he characterized as “having a lot of moving parts.” 

Quantifying that gut feeling  
Advances in data analytics can give operators a much clearer picture of  

their complex plays.

DI Transform can be used to help geologists pick tops. Manual picks are used to determine where to make automated picks on the 

rest of the wells in the cross section. (Source: DrillingInfo)
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“These pieces fit together, often in some very inelegant 

ways,” he said. “Trying to figure out what questions to ask 

and how to structure data that will make it meaningful 

is a challenge. There’s historical data, there’s real-time 

data, and then you have the big mystery of geology… and 

geology matters.”

This is a difficult concept to sell to shale players, whom 

he characterized as believing the unconventional plays are 

“post-geology.” “How these rocks behave, what they con-

tain and how they react to stimulus is critically important,” 

he said. “Rocks are not uniform. They never have been.”

But the size of the resource is enough to get the com-

pany’s attention. Gilmer said the focus of much of its 

recent software development has been on structuring 

data such as massively automating the digitization and 

quality control of well logs. To that end, the company 

now has a machine-learning methodology for auto-pick-

ing sequence stratigraphy enabled by pattern recogni-

tion technology used outside the oil business. 

“People used to go out, put their wells in their soft-

ware and do their picks well by well,” he said. “A great 

interpreter could interpret 100 wells a day, and with 

our system he or she can interpret 50 wells in detail and 

then machine-interpret the 50,000 wells in between. It 

removes the rote aspect from the business. 

“The dollars being paid to technical professionals should 

go to creative work that adds value to the company.” 

Applying the latest digital technologies to these age-old 

problems has given Gilmer a new appreciation for the 

guys with the maps and the colored pencils. “You learn 

how good the old geoscientists were,” he said. “Talk about 

completely undetermined systems! When I had my old 

seismic company, we went to South Texas because we 

assumed they had left some stuff updip. I lost a lot of 

money because those guys were so good at what they did.”

All about automation
That being said, Gilmer feels that younger people are 

more willing to allow some of their workflows to benefit 

from automation. His company offers tools that auto-

mate geological interpretation, drilling activity and pro-

duction forecasting, and he said it’s often harder for the 

older generation to accept the new reality.

“It’s just a way of thinking,” he said. “Young people have 

a lot more openness to thinking in these deterministic 

ways vs. those of us who came up thinking that you had to 

build everything from first principles and look for data to 

support your ideas rather than looking at data for ideas.”

He gave an example of a geophysicist client who 

pulled available WITSML data into the Drillinginfo 

Transform platform and analyzed it. He concluded the 

drilling engineers were building curve too fast and were 

about to get stuck. They told him to stick with geosteer-

ing and geophysics. Then they got stuck.

“He predicted it, and the management team told him 

and the drilling team, ‘Feed that to the drilling engi-

neers on every well we’re drilling.’ They then told the 

drilling engineers, ‘You’d better listen to him. If you get 

stuck again, it’s coming out of your bonuses.’”

Part of the trick has been working around the pre-

conceived notions that come with the traditional siloed 

approach to finding, drilling for and developing oil and 

gas reserves. Gilmer said, for instance, that no geologist 

ever wants to see anyone else’s picks in an interpretation. 

“Our pick might not be the right pick, but we do a very 

complete breakdown as to why we made the sequence 

picks that we did, and we provide that to our clients,” he 

said. “I talk to geologists who say, ‘I don’t trust anyone 

else’s picks.’ And I say, ‘How would you like to see the 

whole basin architecture in the next five minutes?’ Well, 

of course they’d like to see that.” 

And seeing it, in turn, helps them revise their picks 

without having to pick from the bottom up, he said.

The company also has developed new methodologies 

for determining EURs and quantifying the variability of 

those numbers. “When you build a forward production 

curve, the EUR that curve defines isn’t one number,” 

he said. “There’s a probability cloud … an uncertainty 

around that.” 

Like the geologist and his picks, engineers are partial 

to their own EUR determinations. But when they’re 

able to see the big picture, including the geographic 

locations of their factors and shape curves by operator, 

they’re more aware of the factors that create the poten-

tial impact on the bottom line, he added. 

Digitalizing the hunch
Having been an oil man, Gilmer knows the types of infor-

mation operators want to know and is helping them obtain 

it through data rather than through gut feeling. “These are 

the kinds of things that you do from a very subjective view 

as an operator,” he said. “The point of view we had was 

to move it from the subjective to the objective, to create 

numerical models out of these things and to create a sys-

tem that allows us to act on those models.”

Overall, Gilmer finds the encroachment of the digital 

era into the oil patch to be a fascinating development. 

“I think it’s an exciting time,” he said. “This is the most 

meaningful time in the history of the oil and gas indus-

try. We think of the ‘golden days’ of maybe the ’40s and 

’50s with the big majors making their plays. But I think 

it’s much more significant today.” 
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James Young, JDR Cables

O
bvious differences aside, what has set the business 

models for oil and gas and renewables apart is 

the attitude toward cost. When the oil price is up, the 

long-established oil and gas sector has traditionally 

adopted a high-spend approach to exploration, develop-

ment and extraction. 

As more of a challenger industry, this is a luxury 

that the renewable sector has not been able to enjoy. 

Striving to enhance its competitiveness and in antici-

pation of the end of subsidy regimes in the long term, 

the focus on driving down costs has been embedded in 

offshore wind from its very inception.

So it is perhaps not surprising that with a prolonged 

slump in the price per barrel, oil and gas operators are 

looking at the renewables sector as a potential source of 

cost savings. Equally, in its constant search for cost-ef-

fective innovation, the renewables sector has been eye-

ing possible solutions from its oil and gas counterparts. 

The idea that there could be some technology-driven 

convergence between oil and gas on one hand and renew-

ables on the other is not as outlandish as it might have 

seemed only a few years ago, so much so that certain oil 

and gas operators that had previously exited the renew-

ables sector are now considering a reentry, with some 

already taking the plunge.

Nowhere is this convergence more obvious than in 

the area of offshore energy generation, where technol-

ogies used by the North Sea oil and gas community are 

being considered by offshore wind operators and inno-

vations developed for wind and tidal generation are 

being considered by oil and gas operators.

Higher voltage, lower costs
The first area of interest is that of high-voltage cabling 

developed for offshore wind generation that also can be 

used in the oil and gas sector as a cost-competitive solu-

tion for driving large amounts of power across the seabed. 

For example, new so-called “wet design” 66-kV 

cabling significantly steps up the voltage from the 

33-kV inter-array standard 

cable voltage capacity 

and is being adopted by 

a number of new wind 

development projects this 

year. The advantage of 

this type of cabling is that 

it enables power to be 

transmitted to and from 

larger turbines that are 

installed farther offshore, 

essential as the industry 

starts to look beyond shal-

lower waters to build its 

wind farms. 

The wet-design cable 

ensures long-term opera-

tions without the need for 

a metallic barrier layer such 

as an extruded circular lead 

sheath that, until now, has 

typically been a large cost 

component of high-voltage 

Converging futures in the North Sea    
New ways of looking at technology are enabling closer collaboration between the  

renewables and oil and gas sectors while also addressing cost pressures. 

There are ample opportunities for collaboration and technology development between the offshore 

oil and gas industry and the renewable energy industry in areas like the design, construction and 

installation of wind farms. (Source: v.schlichting, Shutterstock.com)
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power cables at 66 kV. With the removal of the lead sheath 

barrier layer the cable is also much lighter, allowing the 

capital costs associated with installation to be reduced and 

further enabling operators to deliver more power for the 

same amount of copper. Although the cable itself requires 

a small increase in outside diameter over standard 33-kV 

alternatives, it can deliver double the amount of power 

through the same conductor size with much less than dou-

ble the overall cable capital cost.

The cable was initially developed to support expansion 

of offshore wind turbine capacity to higher power gen-

eration, enabling developers to exploit more offshore 

wind resources including locations farther away from 

shore. But those high-power deeper water characteristics 

also make it a suitable technology for offshore oil and 

gas applications. What’s more, the 66-kV technology 

allows a cable to run from the shore to field, where a dis-

tribution hub and subsea transformer can be configured 

to distribute power on the seabed at typically 11 kV to 

suit subsea consumers such as pumps, compressors and 

other subsea processing equipment. 

Some examples already being seen are of a hub-style 

power distribution system off the coast of Cornwall in the 

U.K., this time for wave energy. An export power cable 

runs underneath the beach in the village of St. Ives and 

travels 25 km (15.5 miles) out into the Bristol Channel to 

a hub, where a number of smaller cables split off to con-

nect different wave-energy devices, test them and enable 

them to transmit power back into the grid.  

This kind of subsea power distribution system and the 

technologies that support it also present great oppor-

tunities to oil and gas operators for subsea power con-

sumption rather than generation. Interestingly, it may 

be possible to combine energy generation with energy 

consumption on the seabed, enabling oil and gas infra-

structure to be powered by future tidal energy devices.

Dynamic opportunities
In return, the possibilities offered by deepwater opera-

tions give the offshore wind industry plenty of opportu-

nity to consider the technologies and expertise residing 

in the oil and gas sector. There is a growing drive toward 

floating structures for offshore wind as a means of 

reducing the construction costs associated with building 

an offshore wind farm in harsh environments and diffi-

cult weather conditions and to create more efficient and 

effective maintenance operations. 

With the Norwegian Continental Shelf dropping 

away, floating systems are going to be a very interest-

ing development in the North Sea, offering significant 

growth potential. When Statoil presented its view of off-

shore wind up to 2030, it claimed that about 105 GWh 

of installed capacity, about 20% to 25% of the total, 

would be floating offshore wind. 

Naturally, managing floating structures is something 

the oil and gas sector has been doing for decades. And 

with savings in capex and opex on offer, the offshore 

wind industry is looking for ways of replicating its suc-

cess—in particular, by deploying more dynamic power 

cables that can be hooked onto floating structures and 

FPSO vessels. These cables have to be capable of instal-

lation and dynamic operation underneath a floating 

structure and withstand all the fatigue loads and various 

environmental conditions throughout the cable life. 

With static applications the cable design often has a 

single layer of armoring, with a roved protective outer 

layer comprising a series of polypropylene strings to pro-

tect the cable. For the design of dynamic systems, cable 

design is more complex, ensuring that the cable remains 

torque-neutral under high tensile loads and that the 

outer protective layers can withstand the arduous external 

environment. The cable design has to minimize twist and 

to ensure the dynamic cable stays in place and responds 

appropriately to the motion of the vessel and the platform 

to safeguard its longevity and long-term performance. 

Collaboration and convergence
Many of the underlying differences come down to cost. 

Static cables for current offshore wind farms tend to be 

a highly cost-efficient design optimized for a range of 

subsea locations and often either buried or protected by 

additional cable protection conduits. 

Cables for dynamic systems are a highly engineered 

product that is more bespoke and can sometimes be 

fine-tuned to suit the specific dynamic conditions preva-

lent at the offshore location and precise water depth. 

There are plenty of opportunities for renewables and 

oil and gas to learn from each other. The gap between 

the two industries seems likely to become narrower 

as those lessons are embedded in technology devel-

opment. The collaborative future goes beyond the 

essential support technologies like cabling. Engineers 

are looking at the possibility of reusing oil and gas infra-

structure itself for some offshore wind projects as well 

as combining new infrastructure.  

The future will increasingly be about knowledge-shar-

ing and integration. Driving down the costs of offshore 

operations will mean that the distinction between off-

shore renewable and offshore oil will diminish. Soon the 

conversation and the innovation will simply be about off-

shore energy and reducing the offshore costs for the 

benefit of developers and operators alike. 
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Duncan Baillie, LUX Assure

W
ith a number of deals in this resource class already 
approved in 2017, including BP’s Mad Dog 2 in the 

Gulf of Mexico (GoM) and Statoil and Total’s recent deals 
in Brazil, deepwater projects look set to feature large in 
boardroom investment decisions over the next few years.

At a recent floater conference in Norway oil and 
gas consulting services and business intelligence firm 
Rystad Energy suggested structural cost-cutting in the 
deepwater market was set to make offshore projects 
competitive with U.S. shale.

The firm said cost reductions and refinements 
in deepwater developments offshore have brought 
breakeven prices down to between $56 and $58 per bar-
rel in Europe and the Americas. According to Rystad 
partner Lars Eirik Nicolaisen, a continuation of the 
reduction in shale’s breakeven operating costs of more 
than 50% over the past two years was “unsustainable”—
with costs set to rise as the industry recovers.

So it seems inevitable that operators will increasingly 
look to target resources from deeper, more remote 
offshore plays characterized by their complexity, higher 
risk and often challenging reservoir fluids.

High-risk finds
Developing deepwater fields is a costly and complex 
process. Taking into account transportation, manpower, 
qualifications and infrastructure costs, capex has histori-
cally been much higher than onshore developments.

At the site itself appraising and producing new hydro-
carbon reserves means contending with increasingly harsh 
downhole conditions. Designing and operating equip-
ment that can withstand these hostile environments is 
difficult. In deepwater plays where operators are dealing 
with colder temperatures, higher pressures and longer 
tiebacks, specific flow assurance challenges that negatively 
impact production are particularly pronounced.

Presenting a high risk to production, gas hydrates are 
ice-like structures comprising water and gas. In a rela-
tively short period of time, hydrates can plug up lines 
and disrupt production, causing a potentially hazardous 

pressure buildup. They are particularly problematic in 
deepwater regions where pressure gradients and low 
fluid temperatures promote formation. They also are 
a major issue in remote frontier developments where 
pipelines are routed along the seabed over long dis-
tances. Yet the temperature does not have to be below 
freezing for hydrates to occur. They have been found 
offshore Western Australian and in the Arabian Gulf. 
And remediating hydrate formation when it occurs is 
even more problematic considering deepwater wellbores 
and flowlines are harder and more expensive to access.

A common approach to suppress hydrate growth is to 
inject thermodynamic inhibitors such as methanol or mon-
oethylene glycol (MEG). Methanol is batch-dosed, while 
MEG is usually injected continually into pipeline fluids.

Timely, accurate analysis of the concentration of 
these inhibitors is essential, particularly for remote 
deepwater developments where the infrastructure is 
large and complex and even the smallest issues, if not 
addressed, can have devastating consequences. 

The benefits of being able to analyze concentrations 
quicker onsite include avoiding costly chemical wastage 
and optimizing startup procedures by monitoring meth-
anol transition times from tiebacks, while MEG gives 
visibility of whether reclamation and regeneration units 
are performing as they should.

MEG analysis helps solve the  
hydrate dilemma    
Testing kit delivers transformational benefits from reservoir to refinery.

OMMICA is a low-risk, simple colorimetric onsite chemical  

testing kit. (Source: LUX Assure)
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Gas chromatography equipment—traditionally used 

for testing—often is not available onsite. This means 

samples must be flown long distances for testing and 

analysis onshore, an expensive option where results are 

not available for days or even weeks.

The presence of methanol and MEG reduces the 

quality and value of produced fluids and can cause 

problems further downstream during processing and 

refining. Separation difficulties and the poisoning of 

catalysts and molecular sieve beds are just a few. 

To protect from lost time and income due to dam-

ages, refineries and terminals often impose limits on 

the acceptable level of hydrate inhibitor. 

LUX Assure’s OMMICA is designed to provide fast, 

precise methanol and MEG analysis onsite, regardless 

of geography and complexity. As a cost-effective capex 

alternative that offers results as accurate as gas chroma-

tography in as little as an hour, OMMICA is a low-risk, 

simple colorimetric onsite chemical testing kit. The 

technology often is used to complement gas chroma-

tography which, as a traditional technique, has its draw-

backs, including maintenance issues, especially when 

these sensitive instruments are used offshore. In contrast, 

OMMICA, which analyzes residual methanol or MEG 

concentrations in produced water, crude oil and conden-

sate, has many advantages over gas chromatography.

In deepwater or remote regions the technology 

saves operators significant time and money by replac-

ing expensive sample testing as well as consequential 

lengthy turnaround times, with onsite capability to 

make near real-time decisions. 

The  technology also provides simple setup and user 

independence. It has the potential to deliver a transfor-

mative effect on the economics of deepwater fields. 

The efficacy of the portable technology proven at 

Statoil’s Mongstad refinery is often used to correlate gas 

chromatography results elsewhere. It works by using 

reagents that only react with the chemical it is designed 

to assess and is added directly to samples without the 

need for a manual water separation step. 
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O
ne need merely to look at a map of Oklahoma with 

an overlay of recent earthquakes to realize that 

there might be a problem there. 

In areas so far from the seismically active edges of the 

great tectonic plates, a rapid increase in earthquakes over 

a relatively short period of time is cause for some concern. 

Mark Zoback, Benjamin M. Page Professor of Geophysics 

and director of Stanford University’s Natural Gas Initiative, 

recently gave a presentation to the National Academy 

of Sciences showing that the dramatic increase in earth-

quakes in Oklahoma that started accelerating in 2009 

corresponds quite neatly with an uptick in unconventional 

gas and oil drilling in the state. Zoback reported that in 

Oklahoma it wasn’t the drilling or hydraulic fracturing 

that was triggering the quakes—it was the injection of pro-

duced water back underground.

The earthquakes that have plagued Oklahoma in 

recent years have in many cases been due to produced 

water coming from the Mississippi Lime and other 

formations and being injected back into the Arbuckle 

Formation, a thick, porous and highly permeable car-

bonate formation that intersects with basement faults. 

While saltwater injection is nothing new in the oil field, 

the quantities of water have grown rapidly, totaling 3 

Bbbl over the past few years, Zoback said. And pressure 

changes of less than 100 psi are enough to cause poten-

tially active faults to slip. 

Identification and avoidance
While most of the earthquake activity in Oklahoma has 

not caused damage or injury, several recent quakes have 

registered 5 or higher on the Rich-

ter Scale, a level at which damage 

can occur. But how do companies 

know how to avoid these poten-

tially active faults?

Zoback and his colleague Rall 

Walsh set out to solve this puzzle. 

“We were studying induced seis-

micity pretty intensively for the last 

four years after things started to 

pick up in the U.S. and especially 

Oklahoma,” Zoback said. “Our first 

major paper was published in June 

2015 and showed the close spatial 

correlation between the previous 

water injection wells in north-cen-

tral Oklahoma and the areas where 

the seismicity was occurring.”

Zoback told the audience 

that knowing the stress state 

and fault orientation can help 

determine which faults are more 

likely to become active due to the 

pressure of water injection. He 

and Walsh took a probabilistic 

approach, attempting to quantify 

the many uncertainties associated 

with fault characterization. 

Predicting induced seismicity 
A new free software tool provides probabilistic assessment of potentially active faults.

The background color shows the cumulative volume of saltwater injected into the Arbuckle 

Formation between 2009 and 2015 in different areas of Oklahoma. The saltwater injection  

volume has been calculated within a radius of 0.5 degrees around a given location on the

map and is plotted at the center of the areas. Historic earthquakes (1979-2008) are shown as 

black circles, and recent earthquakes (2009 to September 2016) are presented as gray circles. 

Colored stars show the locations of recent M ≥ 4.5 earthquakes. (Source: Stanford University)
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Using data from the U.S. Geological Survey (USGS) 

as well as oil companies in the area, they mapped the 

orientations of the known faults. Earthquake data from 

the USGS enabled them to infer stress orientation from 

groups of earthquakes, and these data show strong cor-

relation with the wellbore data. 

Secondly, they used the available fault data to explain 

the values and the distribution of uncertainties. This 

information was put into a Monte Carlo simulation to 

calculate the probability that a fault might slip. 

While he said it’s important to identify the faults 

that are likely problematic, it’s also helpful to identify 

those that aren’t. The area around Oklahoma City, for 

instance, has few potentially active faults, which is good 

to know when injecting vast volumes of water near a 

highly populated area. The researchers were able to 

simulate the pressurization of faults in the region to 

show that they would not slip under pressure.

Unfortunately, many of the faults associated with the 

earthquakes were not previously known faults. The earth-

quake near Pawnee, Okla., that occurred in 2016 had a 

foreshock along a fault that would have been identifi ed as 

problematic using this methodology, but the main shock 

occurred on an unmapped fault. Overall, he said, all of 

the earthquakes that were studied made logical sense; it’s 

just that an adequate fault map didn’t exist ahead of time.

Next step 
To enable the industry to be more mindful of problem-

atic faults, the methodology is available as free software to 

help calculate the probability of triggering these faults.

 “This software allows you to take information about 

the faults, information that you have obtained for a 

model of the subsurface, and input how you think the 

pressure might change,” Zoback said. “You combine 

these two pieces of information and determine whether 

or not any of these faults are potentially problematic. 

It’s like a screening tool.”

Faults in sedimentary sections are easily identifi ed 

through seismic refl ection surveys, he added. The base-

ment faults are more challenging. “But whenever you 

have knowledge of a fault, you can use our software to 

understand whether injection might be problematic 

and, therefore, decide where you should and shouldn’t 

place your injection wells.”

The idea of getting the tool in the hands of operators 

and regulators came from a desire to empower them 

to be able to apply the same analysis that Zoback and 

Walsh applied. Zoback noted that the software has to be 

used intelligently; in other words, the faults have to be 

known for the tool to be useful. Currently he’s analyz-

ing potentially problematic faults in the Permian Basin 

using public domain data, but he said companies might 

also have their own interpretations from which to work.

“It’s important to use the software correctly,” he said. 

“There are subtleties in assessing risk.”

It remains to be seen who will ultimately “own” the 

induced seismicity issue. “We’re enabling the work to 

be done, but whether it’s the operators, the regulators 

or the disposal companies who most need the tool is 

unclear,” he said. “But just shooting in the dark isn’t 

good enough now that induced seismicity is part of the 

conversation. There are geological regions where it’s 

not a problem. Where it is an issue, being proactive is 

better than just waiting to see what happens.

“The industry has been injecting produced water for 

decades, but when the volume of injection goes up 

markedly, the industry and the regulatory authorities 

need to work together to fi gure out how to prevent the 

wrong things from being done.” 

Many Oklahoma earthquakes have been caused by produced 

water being injected into the Arbuckle Formation, a thick, 

porous and highly permeable carbonate formation that 

intersects with basement faults. (Source: Stanford University)

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

http://EPmag.com
mailto:jdavy@hartenergy.com


Grant Eggleton, P2 Energy Solutions

P
roduction and reservoir engineers are well 
acquainted with the constant grind of firefighting 

that defines so much of well management. Effective 
operation of an asset is an ongoing, complex challenge 
that requires operators to navigate through an intricate 
web of process interdependencies to maximize produc-
tion rates, maintain asset integrity and maximize ulti-
mate recovery.

Until recently, the upstream industry has largely 
invested in development projects and drilling activ-
ities. However, at the current $50/bbl to $55/bbl 

price, growth through the drillbit can be less attractive. 
Capital projects have either been terminated in favor of 
acquisitions and divestitures or put on hold while oper-
ational headcount is reduced.

As a result, the pressure is on for engineers to antici-
pate production issues before they happen, to operate 
proactive and agile business processes and to have a clear 
and up-to-date view of the current state of producing 
assets to make more informed, on-target decisions faster.

But what tools will empower these engineers to get 
the job done?

In a time when operations are awash in disconnected 
data and engineers are continually asked to do more 
with less, emerging technologies like artificial intelli-

gence and machine learning 
are claimed as a panacea for 
addressing operational inefficien-
cies. Artificial intelligence and 
machine learning can provide 
brilliant macro learning observa-
tion and insights. However, at the 
equipment/well level, they can 
be time-consuming to implement 
and lack resilience to change.

Additionally, there is always 
effort to build or train the 
models, a function today that is 
performed largely by data sci-
entists due to the maturity and 
complexity of the available tools. 
Context, experience and tacit 
knowledge all still count. Even 
when an artificial intelligence 
solution is appropriate, the sub-
ject matter experts need to be 
part of the equation.

While artificial intelligence can 
be a source of information to the 
engineers, it is only one of many 
tools available (e.g., metering, well 
and subsurface models, produc-
tion accounting, etc.). Rather than 

Don’t be fooled by the artificial  
intelligence hype 
Machines are smart, but effective well management relies on getting the right  

data to the right humans at the right time.

Getting the right wellbore data to the driller in a timely fashion helps ensure a safe and efficient 

drilling operation. (Source: Ingvar Tjostheim, Shutterstock.com)
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adding another gadget into an already-bulging toolkit, 

engineers need to simplify and consolidate what they do 

have to achieve something new: operational intelligence.

Operational intelligence
Data are everywhere. SCADA data, production account-

ing information, drilling and completions information, 

maintenance and reliability data, well header data, infor-

mation from spreadsheets—the list goes on and on. Not 

only is there a ton of data that has a ton of value to any 

engineering function or optimization activity (the old 

adage of “you can’t optimize what you don’t measure”), 

but it also is disjointed in most cases because disparate 

systems are used to capture it.

Knowing what information to look for and how best 

to use it become immediate challenges for subject 

matter experts like production engineers and techni-

cians. That’s why it is important to help engineers be 

more effective individually and as a team. Providing a 

centralized reference model of all relevant information 

relating to an asset gives engineers a rapid and reliable 

foundation for their workflows.

The industry then needs to provide the tools for 

interpretation (calculations), diagnostics (analytics) 

and surveillance (complex event processing and notifi-

cations). Adding value here means enabling engineers 

with self-service capabilities to leverage available data in 

context and capture their institutional knowledge and 

subject matter expertise (as opposed to it being stored 

in a spreadsheet) so that they don’t have to go back to 

IT to obtain and understand those data.

Shifting the paradigm from ad hoc or reactionary fire-

fighting activities to proactive automated surveillance 

routines with self-service diagnostics opens up a new 

world of optimization opportunities.

This allows a single engineer to watch for multiple 

events customized to the current operating conditions. 

On notification of an important event, users can view 

their own diagnostic displays to further investigate the 

cause of the production issue. All of this allows engi-

neers to understand and interpret data themselves, to 

see and identify leading indicators to mitigate risk, or 

reduce its duration in the worst case—and to do it faster.

Artificial intelligence and machine learning are new 

sources of data, insights and events. All too often the peo-

ple selling these solutions skip over the need to include 

the human intelligence that exists in the business.

Here’s where a single data environment and excep-

tion-based surveillance processes come in.

A single data environment brings together data from 

disparate sources and connects it to digital representa-

tions of the physical assets, giving production engineers 

and technicians a one-stop self-service environment 

for configuring rules and performing key analysis. 

Exception-based surveillance processes provide a 24/7 

watch over company assets and trigger alerts and tasks 

when predefined events occur, allowing personnel to 

manage more wells and fix problems in less time.

A practical example: foreign materials. Salt, scale, par-

affin and other materials have a tendency to build up in 

produced water wells. This buildup occurs slowly over 

time and can hinder production if an acid treatment 

isn’t mobilized in due course.

This is a scenario where operators could use field data 

capture information, an injection curve and SCADA 

data to monitor the pressure-flow correlation against 

the curve over time.

Using the derived operational intelligence, users 

could then create a rule that would provide prioritized 

notifications showing the event in context long before 

material buildup became a serious issue, giving them 

plenty of time to plan the intervention activities needed 

to keep production rates at their highest.

There is still much opportunity to be had in better 

enabling subject matter experts to optimize production 

or manage the constraints from the producing assets. 

Establishing an effective self-service operational intelli-

gence program will deliver immediate benefits and rein-

vest the knowledge into a foundation that can enable 

any artificial intelligence program. There is no doubt 

that the ongoing application of artificial intelligence 

technologies brings about new perspectives and benefits 

to production within the oil and gas industry.

There are significant opportunities through self-ser-

vice operational intelligence to consolidate, contextual-

ize and capture subject matter expertise. By leveraging 

the connected data, calculations and events within the 

operational intelligence environment, the artificial 

intelligence and machine learning solutions will be 

more comprehensive and on target.

Improved profitability will happen when data from 

across the enterprise is brought together and presented 

to the right people and the right systems at the right 

time. Businesses should consolidate a strategy that bet-

ter empowers subject matter experts to deliver benefits 

while establishing the data foundation for an artificial 

intelligence program. 

In addition to the benefits provided by operational 

intelligence, artificial intelligence tools can adopt 

that same data foundation investment to identify 

incremental opportunities and provide insights to 

engineers and operators. 
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A
spects of the oil and gas industry can be made to 

sound quite mundane. But at its core the industry 

revolves around risking insane amounts of money in the 

hopes of finding hidden treasure.

But oil companies aren’t ruthless pirates. These trea-

sure hunters try very hard to reduce risk at every step of 

the journey. And lately new software tools are helping 

them in their quest.

The Big Loop
A case in point is the Roxar RMS reservoir modeling tool 

from Emerson Automation Solutions, which, when used 

with the Roxar Tempest ENABLE uncertainty manage-

ment software, helps reduce risk by enabling multidisci-

plinary collaboration. The company calls this “Big Loop.” 

A key issue with reservoir modeling is the fact that 

multiple disciplines are involved. Emerson teamed with 

Statoil in 2012 to form a “Total Uncertainty Management” 

program focused on how E&P companies can improve 

history matching, uncertainty management and quantifica-

tion across the entire reservoir characterization workflow. 

According to a press release issued earlier this year, Statoil 

provided “deep technical input” to further the develop-

ment of Big Loop. 

Arne Skorstad, technical product manager for Roxar 

Software Solutions at Emerson, said there are numer-

ous benefits for both parties as a result of this part-

nership. “Based on the shared understanding of the 

importance of the automated workflow’s transparency, 

auditability and reproducibility, Emerson will get access 

to real examples from a client’s practical usage of the 

workflow, from analyzing the seismic data through 

structural modeling, automatic gridding and proper-

ty modeling to actual production to analyze where it 

is most beneficial to improve our software,” he said. 

“This will be on different levels, like ease of use and 

speed, both on execution and manual setup, where the 

amount of clicks should always be subject to reduction. 

It’s important that the manual work is used on setting 

up the automated tasks and not on subjective, nonre-

producible tasks that will need to be changed for every 

new datapoint that is brought 

into the modeling chain.”

He added that Big Loop 

helps operators overcome the 

sequential nature as well as the 

limitations on updates typical 

of standard workflows. “It gives 

operators the ability to include 

all uncertainties involved and 

to propagate them all the way 

into a realistic total uncertainty 

estimation where dependencies 

have been accounted for,” he 

said. “A typical example is struc-

tural uncertainty. The seismic 

data do not uniquely define the 

structural model for a reservoir, 

so disregarding this uncertainty 

means too narrow a decision 

support and therefore a higher 

risk. With Big Loop the opera-

tors have a system for realistic 

uncertainty estimates.”

Closing the loop     
A new workflow takes some of the guesswork out of reservoir modeling.

An intersection shows the base case and the altered position from one history-matched  

realization. The history was matched by altering geological parameters in the geomodeling 

domain rather than just in the simulation grid, thereby resulting in a plausible geological model 

shared by all disciplines. (Source: Emerson Automation Solutions)
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New workflow
According to company 

literature, Big Loop 

“tightly integrates 

static and dynamic 

domains, ensuring 

that all reservoir 

uncertainties are 

captured and used as 

input parameters to 

the reservoir simu-

lator. This leads to a 

better understanding 

of the reservoir model, 

more reliable estima-

tions of reserves [and] 

better informed deci-

sions for future devel-

opment scenarios.”

It works by support-

ing fully repeatable 

workflows, which allow 

easy updates when 

new data are acquired. 

This overcomes the 

restriction of having 

the seismic interpreta-

tion and depth conversion locked in before updates can 

be added. This way structural and velocity models can 

be updated.

In addition to being easy to update, Big Loop offers 

collaborative benefits. In an article for First Break, 

Skorstad and fellow authors Ingrid Aarnes and Knut 

Midveit described the tendency within companies to 

allow domain-specific goals to compete with the goals of 

the modeling project. “Moreover, the uncertainties tend 

to be sustained within each of the domains instead of 

aiming for a collective understanding of which parame-

ters and inputs matter for achieving the end goal of the 

project,” they wrote. 

The solution is to support workflows throughout the 

entire process, from seismic interpretation to produc-

tion forecasts. “The workflows can be automated and 

hence enable the fast generation of an ensemble of 

models,” they wrote. “Each model represents a proba-

bility configuration of the reservoir based on the spec-

ified uncertainties. The link between the geomodeling 

workflow and the reservoir simulation can be controlled 

via … Tempest ENABLE so that all asset members can 

contribute in the same time frame and as part of the 

same workflow.”

Working with the industry
Emerson recently published a case study with Petoro 

outlining the benefits of the new Roxar software. “The 

project for one field was completed in only three months, 

in due time to support decision-making,” Skorstad said. 

“Well placement optimization could be performed against 

multiple history-matched models rather than a single his-

tory-matched model, allowing a better founded risk assess-

ment. Acceptable history matches were achieved without 

local modifications of the underlying geological model.”

The partnership with Statoil also has proven effective, 

enabling Emerson to further improve its “proxy” style of his-

tory matching based on research and field trials by Statoil. 

Statoil also contributed some of its proprietary algorithms to 

the Ensemble Smoother history matcher. Together the com-

panies are examining the use of cluster and cloud comput-

ing within history matching and uncertainty management, 

which is essential for high-volume and integrated workflows. 

Overall, Big Loop is intended to generate future pro-

duction estimates, quantify uncertainty and minimize 

financial risk. “When the same data are used in different 

parts of the modeling chain, these should be used and 

understood in a consistent way, which the automated sys-

tem supports,” Skorstad said. 

REDUCING  

RESERVOIR RISK

This image shows a histogram of history-matched modification factors of the depth of the top structural  

surface for a reservoir. Before history matching there was a uniform uncertainty interval (blue line), whereas 

after history matching there is a clear shift toward a shallower structure. The full Big Loop study has given 

valuable information to the depth conversion model. The geoscientists can use this to gain new insight to the 

reservoir. (Source: Emerson Automation Solutions)
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Rhonda Duey, Executive Editor

T
he ocean can be a busy place. Any offshore field 

might house a platform or FPSO unit that needs to 

be visited by various support vessels on a regular basis. 

When the operator decides to shoot a seismic survey or 

diving activity is required, this creates a simultaneous 

operations (SIMOPS) situation. 

In an article in the November 2015 issue of First Break, 

several authors from ION Geophysical outlined some 

of the hazards that face seismic vessels offshore. In 

one case, a container ship ran over the tail end of the 

streamers, causing damage to equipment. In another 

case, a seismic vessel was scheduled to make close passes 

to an FPSO unit when the operator suspended the sur-

vey because a tanker was scheduled to arrive. The tank-

er was delayed by four days, and the survey vessel had 

to stand by to finish the shoot. This led to unplanned 

downtime and increased cost.

The article explained that this scenario resulted from 

a failure of situational awareness (SA), meaning that 

there wasn’t full comprehension of the current situa-

tion. Due to the complexity of offshore operations, ION 

decided to develop a system that could improve SA not 

only for seismic vessel operators but for a broader range 

of operations. Thus Marlin was born.

The complexity of SIMOPS
ION has provided services for optimizing offshore oper-

ations for a number of years, and coordinating activities 

in a safe and efficient manner in a busy SIMOPS environ-

ment has been a challenge that has grown in complexity. 

“SIMOPS management is not a new concept; howev-

er, over the last 10 years we have noticed that this has 

become an increasingly challenging aspect of operating, 

and many aspects have continued to rely on manual 

processes,” said Gary Pemberton, director of services 

for Optimization Software & Services at ION. “We had 

a product called Narwhal that had a temporal and 

spatial nature to it that allowed us to predict the best 

route through waters with ice. A client who was familiar 

with that and our seismic survey planning capabilities 

approached us to see if the technology we had there 

Navigating crowded waters     
A marine management system creates a common operational picture for offshore operations.

Marlin combines temporal project planning with 3-D spatial situational awareness to optimize marine operations. (Source: ION)
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could be adapted to the SIMOPS chal-

lenge we were seeing on 4-D surveys.”

The idea behind Marlin is to combine 

temporal project planning with 3-D 

spatial SA. The program automatically 

integrates multiple information sources 

such as AIS, GIS and metocean data to 

analyze and predict operations. Marlin 

replicates data across multiple sites, con-

necting a variety of onshore and offshore 

parties involved in oilfield operations 

and putting them on the same page.

Operations such as tanker loading, 

seismic surveys, pipeline and platform 

construction, field development drilling, 

and diving and supply vessel movement 

become transparent, providing all 

parties with awareness of other opera-

tions so that they can plan accordingly. 

Planned activities and any exclusions 

or restrictions associated with them are 

combined with live positional data to help operators 

predict conflicts based on operational objectives and 

HSE policies.

The linked Gantt chart uploads and updates plans and 

tasks to provide the temporal representation of ongoing 

operations in the area. Offshore and onshore personnel 

have an up-to-date and consistent picture to help them 

plan, monitor and manage SIMOPS in the area.

“Marlin is part of a larger predictive system that is par-

ticularly helpful in 4-D survey planning,” Pemberton said. 

Marlin in action
In one setting, the system was used in an area with 16 

producing fields, 50 installations and five main plat-

forms. The offshore fleet included platform supply 

vessels, drillships, an FPSO unit, an anchor-handling tug 

supply boat and diving support vessels.

Challenges involved coordinating multiple SIMOPS for 

marine control during high activity periods, including

• Offloading/production operations;

• Diving operations;

• Supply/personnel vessel operations; and

• Fishing activity. 

Marlin was deployed in a marine control center 

alongside the corporate integrated asset planning group 

and two offshore vessels to provide 24/7 operational 

support. The result was complete field monitoring to 

detect conflict, provide notification and allow interven-

tion to prevent lost production and downtime incidents 

and enable real-time vessel optimization.

“Marlin had an immediate positive impact on oper-

ational efficiency and reinforced our recommended 

changes to current systems and processes,” the North 

Sea operator said.

In another case study in the Middle East Marlin was 

deployed in a region with nine fields, 33 offshore plat-

forms and more than 300 wells. The customer was chal-

lenged to coordinate and manage multiple operations 

within a major construction, drilling and production 

area, trying to plan, schedule and optimize routes by 

detecting and intervening with any potential conflicts.

Four operational planning specialists using Marlin 

both offshore and onshore were able to plan, schedule 

and optimize field operations, saving several weeks of 

survey time. 

For Pemberton the peace of mind the system offers 

to operators is the key element. “Ultimately, it means 

the oil company has more information up front about 

what to expect from a survey to get more information 

certainty during the operation about how things are 

progressing against the plan,” he said. 

Post-operation oil companies are using the data to 

audit and play back operations to continually improve 

their processes and procedures. ION is increasingly 

using Marlin on a broader range of projects within the 

E&P space to help with operations such as AUV flight 

plans and pipeline inspection. Pemberton said there 

seems to be an industry need for an enterprise solution 

in this space. ION is hoping that Marlin is able to fulfill 

that role. 

REDUCING  
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Conflicts can be predicted and avoided, which results in reduced unplanned downtime 

and safer multiple offshore operations. (Source: ION)
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Mike Dynan, Schramm Inc.

A
s the global oil and gas industry continues to 

recover from the November 2014 oil price down-

turn, it faces bare cupboards and idle ovens in terms 

of equipment components and supply chains. Not only 

does skilled labor need to be rehired to man equip-

ment, but time is needed to get component production 

up and running again. 

The U.S. shale boom dramatically increased U.S. 

oil and natural gas production but also presented 

the industry with challenges such as higher costs. 

Although the oil and gas industry achieved significant 

cost reductions during the downturn, companies need 

to be diligent in containing cost increases outside of 

expected growth in oilfield service company costs, 

particularly in supply chain and resource development 

arenas, according to PwC’s recent report, “2017 Oil & 

Gas Trends.” 

In addition to watching costs, oil and gas companies 

looking for rigs face challenges in available supply. During 

the downturn rigs were cannibalized for parts or sat idle for 

a long time. Now, with the recovery just beginning, supply 

chains are still down, and given delays and shortages in 

equipment as well as competition for capacity from other 

industries, companies need to anticipate delays. As rigs go 

back to work, drilling rig contractors will need to know 

what rigs are running and what critical parts they need to 

keep equipment in operation. At the material level custom-

ers will need to understand that components will be avail-

able on a first-come, first-served basis. 

Communicating about parts
To get the parts they need, oil and gas operators will 

need to communicate early and often with their drill-

ing rig contractors. This collaboration is necessary to 

allow operators to face 2017’s challenges, including 

lack of skilled labor, organization framework, and sys-

tems and processes to be sufficiently flexible and inno-

vative in an uncertain and 

evolving marketplace. 

Companies also need to 

be prepared to pursue new 

drilling and completion 

technologies and strat-

egies. Along these lines 

Schramm has been work-

ing with oil and gas opera-

tors and drillers in pursu-

ing a two-rig pad drilling 

strategy, automation of 

operational tasks and 

standardization of rig con-

trols and features across 

rig classes. In two-rig pad 

drilling an operator first 

uses a smaller lower-spec-

ification rig to drill the 

vertical topholes on a pad 

and then uses a second 

1,000-plus-horsepower rig 

to drill the horizontal legs. 

Drilling supply chain challenges 
loom as industry recovers      

Communicating early and often is the key to success.

Schramm’s T250XD rig has an environmentally protected control room with touchscreen displays and 

joystick controllers. The control room is integrated with a fully automated drill floor to keep crews out of 

harm’s way. (Source: Schramm)
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By using this approach, operators have achieved signifi-

cant efficiencies and reduced overall well delivery costs. 

The application of Schramm’s Fit for Purpose rig 

strategy has been proven in the Permian, Bakken and 

Appalachian regions. Using the strategy allows smaller 

crews, hands-free pipehandling, power 

density that proves results similar to 

complex AC electrical systems and 

fit-for-purpose rig selection. Small 

changes above ground can lead to big 

savings. These small changes can be 

accomplished by building rigs that are 

easy to move, set up and break down 

as well as walking systems that are ideal 

for pad drilling. Changes below the 

ground such as boosting rig power 

density and applying speed while 

not compromising the wellbore also 

reduce costs. 

Greater automation

Operators also are looking for greater 

automation of operational tasks in 

drilling rigs. This demand is not only 

to reduce costs but also to ensure 

worker safety. For the past three years 

the oil and gas industry has sought to 

reduce worker deaths and injuries on 

the job, according to EHS Today’s web-

site, but in first-half 2014 more than 

43 workers were killed and more than 

1,800 were injured while working at 

U.S.-based drilling sites. As a percent-

age of active workers the injuries met-

rics for 2016 are expected to look very 

similar, EHS reported. 

The handling of drillpipe and the 

erection of drilling rigs have been lead-

ing causes of worker injuries year after 

year. Looking ahead, to maintain lower 

costs and increase safety, oil and gas 

companies will need to look at digital 

technology to enhance their perfor-

mance in today’s market. Adoption 

of this technology will have to go well 

beyond the support of back office and 

shared functions. 

Schramm has continued to invest in 

technology for its oil and gas drilling 

rigs to meet the challenges that opera-

tors face today and in the future. Going 

forward, it’s the right technology applied the right way to 

unconventional rock that will enable companies to control 

costs while boosting productivity and maintaining safety. 

Meanwhile, to keep rigs up and running, operators and 

drilling contractors will need to work together to navigate 

SHALE DRILLING
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the re-emerging supply chains for rig components. What 

else should companies expect in today’s market? 

For starters, many suppliers are out of business or 

are shadows of their former selves. If they are still in 

business, these companies are suffering from loss of 

market intelligence due to skilled labor leaving the 

industry, or they don’t have the assets they once did. 

During the downturn many people either left the indus-

try or changed organizations. Typically, people like to 

do business with those they know and trust, and trust 

is earned over time. As new people take 

on new roles, it will take time for trust to 

be rebuilt. A partner will prove its value 

and integrity if it is able to acknowledge 

when a business is no longer in its area 

of expertise. This level of honesty will be 

a must going forward as companies focus 

on products and services with the highest 

return on capital and as they exit less prof-

itable arenas.

Because of ongoing oil price volatility, 

more discipline from a project standpoint 

also is essential. Companies will need to 

connect with key partners and validate 

what’s still available in the supply chain. 

People also will be returning to their core 

competencies, making it more difficult to 

find one-stop shops for all project needs. 

Other factors to consider are that, while 

money is available, the credit that was 

easily extended during the last boom is 

severely tightened up. As a result, com-

panies will need to stay current with bills 

such as deposits and progress payments. 

Strong nondisclosure agreements will be 

compulsory in this market to ensure that 

intellectual property at the operator level is 

protected. Taking responsibility for quality 

assurance and validating certifications also 

will be critical in the new energy landscape.

Despite the challenges, Schramm is 

optimistic about the outlook for U.S. land 

drilling. Going forward, oil and gas com-

panies are expected to prefer 1,500-hp 

AC rigs as they continue to pursue U.S. 

unconventional plays. With nearly 400 AC 

1,500-hp rigs still cold-stacked, Schramm 

believes the opportunities for these drilling 

rigs will continue to increase in the coming 

years. And the company is still seeing inter-

est in newbuild rigs; one of its longtime 

customers recently purchased a Schramm T250 because 

of its additional capabilities compared with the Schramm 

TXD rig. These capabilities include the ability to handle 

greater casing string weights, which are rising as opera-

tors drill deeper into the Utica Shale. The T250 also can 

build the curve for shallower Marcellus wells.

Cautious optimism is on the rise, but the industry 

isn’t out of the woods yet. As the recovery is taking its 

first steps, communicating early and often will be criti-

cal to success. 

SHALE DRILLING

Schramm’s T250XD Telemast rig offers a mobile option for top-hole drilling. The T250XD 

provides 250,000-lb hookload using patented Telemast technology and is equipped 

with LoadSafe XD fully-automated hands-free pipehandling system. (Source: Schramm)
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Denise Azuaga Livingston,  

Baker Hughes, a GE company 

A
ll shale operators share common well construction 
objectives in these challenging times of sub-$50 

bbl oil. In their efforts to drill ever-longer laterals and 
improve the precision of wellbore placement, these 
operators need drilling solutions that can increase 
overall operating efficiency, reduce days on the well, 
increase overall wellbore stability and optimize well 
planning to allow tight well spacing.  And they want to 
accomplish these objectives in one smooth, fast run. 

Another common concern is that steerable motor 
drilling systems cannot create a precise high-quality 
wellbore and that longer laterals cannot be drilled due 
to an increase of torque and drag as the well length 
increases. In the past the operator might drill a side-
track to bypass a problem area in the original wellbore 
and continue on to target depth (TD). But with the 
advent of multiwell pad drilling and the shift to tighter 

well spacing, a sidetrack might not always be a viable 
option. Increasingly, with tighter tolerances between 
wells there is little margin for error, which means the 
drilling system needs to get it right the first time.

Rotary steerable system (RSS) technology was devel-
oped precisely to address industry needs such as these 
and provide a system able to deliver precise wellbore 
placement, improved wellbore stability, reduced tor-
tuosity, extended lateral lengths and improved overall 
operating efficiency.

An integrated solution
Baker Hughes embarked on a development program 
to deliver a comprehensive high-performance drilling 
package for unconventional wells. The service provider 
collaborated with operators in several major U.S. shale 
plays to develop a new drilling system that would allow 
the vertical, curve and lateral sections of a well to be 
safely, quickly and accurately drilled in one run.

The system would have to address the unique drill-
ing challenges of each distinct section of 
the well:
• In the vertical section the system would 

have to avoid tortuosity while drilling 
through interbedded formations and 
sections containing faults and dips; 

• In the curve section the system would 
need to deliver a consistently high 
buildup rate to reach the target pro-
duction zone as quickly and accurately 
as possible; and

• In the lateral section—in response to 
the market demand for longer later-
als—the systems would have to be able 
to drill out to 3,000-plus m (10,000-plus 
ft) lengths while staying in the produc-
tion zone. 

To meet these challenges while also 
drilling multiple sections in the same run, 
the new system incorporates several key 
components—the RSS, drillbits, drilling 
fluids and solids control systems—into one 
fully integrated package. However, this 

Integrated system shatters  
footage records      

Collaboration is the key to integrated drilling systems that optimize designs of shale wells.
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From January 2016 to March 2017 the integrated drilling system significantly boosted 

drilling efficiency. The system drilled longer laterals in a shorter period of time, reducing 

the average days on well by more than 50%. (Source: Baker Hughes, a GE company)
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system was not developed overnight but rather evolved 

over the course of several years in many different wells.

Putting the pieces together
The first step of the development process began with 

advancements to the RSS. The Baker Hughes Auto-

Trak Curve RSS employs the continuous proportional 

steering methodology to constantly steer the well in the 

desired direction and to maximize horizontal reservoir 

exposure in wells with limited space. Unlike push- or 

point-the-bit RSS tools that are either on or off, this sys-

tem has three pads mounted an 

equal distance from each other 

and are always working to keep 

the bottomhole assembly (BHA) 

steering in the right direction. 

Continuous proportional steer-

ing works with any type of drillbit 

and does not require a particular 

type of drilling fluid to operate, 

nor does it need a minimum pres-

sure drop across the bit to enable 

it to steer. This gives operators 

much greater flexibility than is 

available with other RSS tools to 

optimize all aspects of the down-

hole system and allows them to 

drill straight verticals, curves up 

to 15 degrees per 30 m (100 ft) 

and longer horizontal lateral sec-

tions in one run. 

The AutoTrak Curve RSS also 

incorporates real-time near-bit 

inclination for holding tangents, 

buildup rate projection ahead, 

accurate landing projection and 

improved true vertical depth con-

trol during lateral drilling. Near-bit 

bulk and up/down gamma services improve formation 

navigation in long laterals, while real-time near-bit vibration 

monitoring sensors allow faster and more efficient drilling 

without compromising wellbore stability and tool reliability. 

In 2011 the service provider was deploying a non-

motor-assisted rotary steerable BHA—almost exclusive-

ly—into South Texas, Oklahoma, Pennsylvania and 

Ohio shale plays. Operator demand for increased ROP 

in longer laterals prompted a shift to a motor-assisted 

BHA design. A directional drilling motor provided 

additional bit torque at lower speeds, which would min-

imize bit damage while drilling through hard and soft 

interbedded formations. The motor also was designed 

to provide additional downhole rotation speed at the 

bit and handle high differential pressures when drilling 

through high dogleg severity boundaries. Within two 

years the motor-assisted version was used on every new 

well the service provider helped to drill. 

To realize the full performance potential of the 

motor-assisted RSS, Baker Hughes turned its attention 

to optimizing the design of the drillbit for each specif-

ic formation. Drawing on historical field experience 

and operator data, the designers considered dynamic 

and thermal stability, borehole quality, durability and 

hydraulics in each application. 

The bits were designed to match 

the torque, speed and steering 

mechanics of the RSS. 

Setting footage records
The fully integrated system has 

been widely deployed in the Mar-

cellus and Utica shale plays and 

partially integrated in Wyoming’s 

Denver-Julesberg (DJ) Basin. The 

system has evolved, with operators 

in these regions consistently achiev-

ing more accurate well placement 

in significantly fewer days.

In 2015 one operator in the DJ 

Basin commonly deployed a con-

ventional motor-assisted system to 

drill the surface drillout to the later-

al TD from 610 m to 4,877 m (2,000 

ft to 16,000 ft). This system would 

require anywhere from 2.8 days to 

4.6 days to drill these sections. 

The integrated system was first 

deployed in January 2016, and it 

immediately dropped the average 

days on well to 3.6 to drill the 

same 610-m to 4,877-m section. By March 2017 the inte-

grated system was drilling even longer wells in less time. 

One recent well was drilled to a TD of 5,443 m (17,857 

ft) in 2.3 days. The record holder for this operator was 

a 5,405-m (17,733-ft) well that the integrated system 

drilled in just 1.95 days. 

Operators in the Marcellus and Utica have since used the 

integrated drilling system to reduce their well costs, opti-

mize well placement and improve operational efficiency. 

The system also allowed operators to reach TD with long 

multilaterals built from one common wellpad, a particular 

advantage in a region with physical space constraints and 

regulations that limit where a rig can be placed. 

SHALE DRILLING

AutoTrak Curve RSS employs the continuous  

proportional steering methodology to constantly 

steer the well in the desired direction. (Source: 

Baker Hughes, a GE company)
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Michael Mehle, Packers Plus Energy Services

A general trend toward higher pump rates, larger 

proppant volumes and higher stage counts has 

been effective in helping oil and gas operators increase 

production, but it comes with a new set of challenges. 

The increased intensity of hydraulic fracturing treat-

ments has required completion technology companies 

to come up with innovative solutions to deal with fluid 

friction and erosion.

As the oil and gas industry drives farther into the 

realm of unconventional reservoir exploitation, it finds 

itself challenged to reduce the distance oil and gas has 

to travel to the wellbore for recovery. Traditionally, in a 

high-permeability reservoir fluids can travel thousands 

of feet through the rock in several years, draining the 

reservoir quickly enough to produce at economic rates. 

However, in modern tight oil and shale plays the rock’s 

permeability is so low that fluids can take years to travel 

inches or feet through the rock matrix, meaning petro-

leum is recovered far below economic rates, if at all. 

The shale revolution was built on the backbone of a 

developer’s ability to create multiple hydraulic fracture 

superhighways from horizontal wellbores so that the 

fluids only need to travel a short distance through the 

natural matrix before jumping on the hydraulic fracture 

autobahn to production. As developers reach the lower 

limits of reservoir permeability, more fractures are nec-

essary to effectively drain the reservoir, typically meaning 

more fracture stages are necessary in a lateral.

Early technology
In the early 2000s lack of technology 

and expertise in horizontal multi-

stage fracturing typically limited these 

treatments to five or fewer stages, with 

152.4 m (500 ft) or more between frac-

tures —far too wide to optimally drain 

many low-permeability reservoirs. Early 

plug-and-perf (PNP) methods were 

inefficient, unreliable and expensive, 

meaning an operator simply couldn’t 

afford greater numbers of fracture 

stages. Sliding sleeve systems could do 

this work efficiently and inexpensively, 

but there was a general limitation on 

stages because of the need for the 

incremental increase of the size of the 

ball seats. First-generation versions of 

the technology increased by a quarter 

inch at each stage.

Evolving technology
Both technologies have evolved sig-

nificantly, resulting in higher stage 

counts and efficiencies. PNP has 

become a more viable option for high 

stage counts through development of 

wireline simultaneous operations and 

Keeping erosion at bay     
Technologies help solve the engineering challenges of increasing stage counts and  

proppant volumes in sliding sleeve completions.

To function properly, a ball actuator must pass through one ball seat without resistance 

and then land in the next with sufficient interference to provide thousands of psi of  

pressure isolation from the previous stage. In conventional sliding sleeve systems this 

interference is only 1⁄32 in. When ball seat increments are reduced in higher stage count 

systems, this interference is much smaller. (Source: Packers Plus)

Fluid friction through ball seats in high-stage-count sliding sleeve systems becomes of 

particular importance. Computational fluid dynamics modeling can help a  

manufacturer redesign these systems to realize system pressure drop reductions  

of 60% or more. (Source: Packers Plus)
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limited entry techniques, but as service prices begin to 

recover from the downturn of 2014, the time and cost of 

the method is coming back into focus.

Because of its ability to treat a well without flushing 

proppant or shutting down, the reigning champion in 

efficiency remains the ball-activated 

sliding sleeve. However, the technology 

must overcome specific engineering 

challenges to compete with the stage 

counts possible from PNP.

The major challenge in increasing 

the stage count in a ball-activated slid-

ing sleeve system is the need to gradual-

ly increment the ball seats and ball sizes 

from toe to heel.  

If these increments are too small, there 

will be insufficient material interference 

between the ball and seat to provide 

pressure isolation from the stage below.

Improvements in ball-and-seat 

design, materials and quality control 

have allowed the implementation of 

smaller 1⁄16-in. ball seat increments, 

resulting in 35 to 40 stages.  However, 

less efficient completions methods 

would need to be supplemented to 

accommodate the 50 or more stages 

many operators now desire.

A second challenge faced in increas-

ing the stage count in ball-and-sleeve 

style completions is fluid friction. As 

fluid passes through a sliding sleeve 

ball seat, it enters a brief period of 

increased turbulence, causing a pres-

sure drop. Though each individual 

ball seat generates only a small addi-

tional friction pressure contribution, 

a completion string of 35 to 40 sliding 

sleeves can contribute thousands of psi 

of additional friction and is a source of 

operational concern.

Fortunately, through the use of 

computational fluid dynamics mod-

eling, sliding sleeve systems can be 

redesigned to reduce this friction con-

tribution by more than 60%.

Advanced technology
A recent development in ball-seat 

technology provides a step change 

in stage count limitations by provid-

ing a simple and reliable solution with much smaller 

seat increments. The new StackFRAC HD-X system is 

capable of more than 80 single-point entry stages. This 

is accomplished by addressing previously discussed 

issues of friction and erosion. Friction is dramatically 
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reduced through a simulation-driven reshaping of the 

internal fluid pathway. During a fracture treatment, a 

ball-and-seat combination must hold back thousands 

of psi to effectively isolate one fracturing stage from 

another with only 1⁄16-in. diametric difference between 

the ball and seat. In other words, on one edge only 1⁄32

in. of material overlaps to hold back differential pres-

sure during fracturing.

Advanced quality-control techniques such as laser 

micrometry allow a level of precision necessary to 

accomplish 1⁄16-in. and even 1⁄32-in. ball-seat increments 

with sufficient pressure rating for fracturing. With 

modern completions trends that use high-rate and 

high-proppant volumes the material overlap can be 

expected to erode by half or more when using conven-

tional metallurgy. This leaves the ball actuators highly 

prone to bypassing seats and makes effective stimulation 

of high-stage-count completions impossible.

Successful technology
The StackFRAC HD-X system uses a new generation of 

erosion-resistant ball seats that greatly reduce erosion 

even in high-volume completions. Its effectiveness was 

proven recently for one operator in North Dakota com-

pleting the Bakken Formation.

The treatment employed a 65-stage 4½-in. 

StackFRAC HD-X system to a measured depth  

of roughly 6,400 m (21,000 ft) and a true vertical 

depth of 3,291 m (10,800 ft). Stage spacing averaged 

47.2 m (150 ft). Oil-swellable SwellPLUS packers 

were used for annular isolation.

All stimulation stages were successfully placed as 

designed using a crosslinked fluid at a maximum pump 

rate of 30 bbl/min. The proppant total for the well was 

4.5 million pounds, or roughly 70,000 lb/stage.

During treatment, each stage registered a strong positive 

indication of ball seat and sleeve shift as supported by a 

suite of high-fidelity real-time pressure and acoustic instru-

ments called ePLUS Retina deployed on the surface. 

Laboratory testing indicates that if more than 0.015 

in. of material had been lost on the smaller ball seats, 

the ball sealers should have blown through the sleeves 

they were designed to stop in, a blow-through failure. 

Similarly, if more than 0.01 in. of material had erod-

ed on the larger diameter seats, blow-through failure 

should have occurred. Because the ball seat and sleeve 

shift confirmations were provided by the Retina sys-

tem, it was concluded that erosion of the new seats  

was minimal.

As horizontal completion techniques continue to 

evolve in the new shale economy, a general trend 

toward higher pump rates, larger proppant volumes 

and higher stage counts is helping to more effectively 

drain a reservoir. As the industry rises from the ashes 

of the most recent downturn, operators are beginning 

to suffer the effects of increasing costs for pumping 

services without a commensurate increase in oil price 

to pay for such increases. Fortunately for those opera-

tors, the manufacturers of sliding sleeve systems have 

continued to innovate and are ready to meet the chal-

lenges of the larger, more aggressive stimulation treat-

ments in vogue. 

The ePLUS Retina system provided high-resolution pressure and acoustic feedback from the North Dakota well to verify that the 

StackFRAC HD HS erosion-resistant sleeves were sliding as designed and providing effective stage isolation despite very small size 

increments. (Source: Packers Plus)
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Mike McKown, NCS Multistage

T
o improve well economics for unconventional wells, 

many operators are pursuing high-intensity com-

pletions with more formation entry points and more 

proppant per lateral foot. Only a few years ago a 5-mil-

lion-pound stimulation was considered a big completion. 

Now 10-million-pound jobs are not uncommon, and 

some operators are testing much larger completions. 

The driving force is the belief that these larger volumes 

create more stimulated reservoir volume, which trans-

lates to higher IP. Along with higher intensity, operators 

also are drilling extended laterals of 3 km (2 miles) 

or more when lease arrangements permit in hopes of 

achieving higher EURs and improved financial returns. 

The stimulation method of choice for high-intensity 

completions has been multicluster plug and perf (PNP) 

because it employs the high pump rates commonly 

believed to be necessary for the big fracturing jobs. PNP 

was the preferred stimulation method when the shale 

revolution began, and it is still used to complete most 

unconventional wells. 

Pinpoint fracturing on coiled tubing (CT) was intro-

duced in 2006 using high-velocity sand jetting to per-

forate casing. Fluid and proppant were then pumped 

down the annulus between the CT and the casing to 

fracture each single “cluster” at a time. This pinpoint 

method offered more control over fracture loca-

tion and placement than PNP. Four years later, NCS 

Multistage released cemented casing sleeves, allowing 

pinpoint fractures to be executed more quickly and 

efficiently than with jet perforating. Since 2010 the 

NCS Multistage CT fracturing system has been used to 

complete more than 7,800 wells in unconventional plays 

worldwide, with more than 120,000 NCS casing sleeves 

used to place fractures.

Pinpoint fracturing
Although PNP is still the most common stimulation 

method for multistage completions, pinpoint fracturing 

on CT is the system of choice in many fields in Canada. 

Pinpoint fracturing also is gaining acceptance in the 

U.S. because it offers features and capabilities that can 

improve near-term and long-term well performance 

compared to PNP completions.  

NCS Multistage pinpoint fracturing provides consis-

tent, repeatable fracture placement along the entire 

lateral of each well and from well to well, helping oper-

ators optimize the stimulation design and field devel-

opment plan for a given field and formation. Locations 

Benefits of pinpoint fracturing for 
high-intensity completions     

System helps achieve production and economic goals. 

An NCS Multistage fracture-isolation assembly is still fully  

functional after stimulating 127 stages in a Permian Basin well. 

(Source: NCS Multistage)
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of fracture initiation and the amount of proppant and 

fluid pumped into each fracture are verifiable and 

consistent because pinpoint fracturing treats a single 

cluster at a time. Pinpoint cluster efficiency can be 

essentially 100%, while PNP cluster efficiency has been 

shown to be much lower, with as many 

as 40% of clusters contributing little 

to production.

The pinpoint bottomhole assembly 

(BHA) incorporates gauge/recorders 

that collect pressures and temperature 

data above and below the bridge plug 

that isolates the zone being fractured 

from the wellbore below. The record-

ed pressures and temperatures are 

analyzed after a completion to evalu-

ate the treatment, providing insights 

about the presence and type of com-

munication between stages and more. 

NCS’s MultiCycle sleeves can be 

opened and closed as needed, allow-

ing wellbore control during comple-

tion and enabling options during 

production, including remediation, 

refracturing and EOR strategies. PNP 

wellbores are “open once, forever.” 

CT in the wellbore provides forward 

and reverse circulation capability that 

enables fast, efficient wellbore clea-

nout following screenouts, allowing 

operators to aggressively stimulate the 

well with minimal risk.

The CT string transmits actual frac-

ture-zone pressure to surface through-

out the treatment, allowing operators 

to monitor fracture progression in 

real time and providing accurate pres-

sures for improved fracture modeling 

and execution. 

High-intensity capabilities
Pinpoint fracturing is not commonly 

thought of as having the capability to 

deliver high-intensity completions. 

However, recent technology devel-

opments and field performance are 

changing that perception as opera-

tors are successfully combining the 

benefits and features of pinpoint frac-

turing with the economics of high- 

intensity completions.

High-intensity completions require a lot of prop-

pant. NCS pinpoint fracturing has placed as much as 

15 million pounds of sand per well, demonstrating the 

robustness and durability of the downhole fracture- 

isolation assembly. 
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A key to high intensity is increasing the number of stag-

es and putting them closer together. At the same time, 

the goal is to prevent communication between stages that 

can reduce the effectiveness of the stimulation. As many 

as 156 sleeves have been installed in a well, which is equiv-

alent to 39 PNP stages with four clusters per stage.

The bottomhole pressures and temperature data stored 

by the BHA gauge/recorders are used to detect and 

characterize any communication between the target zone 

and the wellbore below. This information helps operators 

establish minimum stage spacing and maximize stimulated 

reservoir volume—the goal of high-intensity completions. 

Question of fluid rates
With pinpoint fracturing CT in the wellbore necessar-

ily limits the maximum flow rate compared to PNP, 

which uses the full inside cross section of the casing to 

pump fracturing fluid and proppant downhole. PNP 

operations reach flow rates of 100 bbl/min and higher 

if sufficient pumping horsepower is available. For com-

parison with pinpoint fracturing, the total fluid rate 

down casing with PNP should be divided by the number 

of clusters taking fluid. For example, 100 bbl/min into 

four clusters would be roughly equivalent to 25 bbl/

min into each cluster. In comparison, pinpoint fractur-

ing achieves higher injection rates per fracture because 

injection is focused on a single cluster. 

NCS Multistage has streamlined the flow profile of 

the upper BHA to allow higher flow rates. The calculat-

ed maximum flow rate now approaches 80 bbl/min per 

fracture initiation point in 5.5-in. casing and 50 bbl/

min in 4.5-in. casing. 

Intensity without  
well bashing
A concern as operators strive 

to optimize well spacing for 

high-density development is well 

bashing, which occurs when one 

cluster in a multicluster stage 

breaks down first and takes more 

of the fluid/proppant than the 

other clusters, becoming a “super 

cluster” that grows significantly 

beyond the design fracture half-

length and propagates into a 

nearby producing well, poten-

tially reducing production and 

damaging the lift equipment. The 

well-bashing problem becomes 

more acute as well downspacing 

becomes more prevalent. 

Operators can employ defensive measures to protect 

existing producers, ranging from closing in wells to 

pressuring them up (if possible) to establish a “pres-

sure shield” around them. However, these options also 

carry risk and add to overall cost. The best strategy is 

to prevent well bashing entirely by placing designed 

fractures with a controlled length. As mentioned pre-

viously, pinpoint fracturing treats only a single cluster 

at a time, so operators can monitor exactly how much 

fluid and proppant is pumped into each fracture. The 

result is consistent fracture treatments along the length 

of the lateral, minimizing the risk of super clusters or 

runaway fractures.

Lateral lengths continue to grow in unconventional 

completions as operators seek to improve well eco-

nomics, and 3-km laterals are common where lease 

arrangements permit. Pinpoint fracturing has kept 

pace, using a combination of operating techniques 

and improved technology. The use of toe ports and 

pumpdown methods has greatly extended the reach of 

CT in horizontal laterals. To date, NCS Multistage pin-

point technology has successfully completed 30 wells 

with lateral lengths of 3 km or more, with the longest 

being 4,069 m (13,352 ft). 

As operators continue to test higher completion 

intensities, longer laterals and higher well densities,  

pinpoint fracturing on CT qualifies as the completion 

method of choice because it enables them to achieve 

their production and economic goals while helping 

them optimize well completions and field development, 

avoid well bashing and gain the benefits of wellbore 

management over the life of the well. 
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The illustration shows the NCS Multistage fracture-isolation assembly inside an open NCS 

MultiCycle sleeve. The assembly is deployed on CT to locate each sleeve, isolate the target zone 

from the wellbore below and shift the sleeve open. The fluid and proppant are pumped down the 

annulus between the CT and casing. (Source: NCS Multistage)
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FACILITY DECOMMISSIONING &  

DISPOSAL

Bill Inglis, Expro

A
n arrest in the declining price of oil aligned with 
an increasing appreciation of hydrocarbons from 

governments such as the new U.S. administration means 
the focus for the industry is rightly fixed on maximizing 
recovery and production once again. However, despite 
recent indications of a return to com-
modity stability, the case for decom-
missioning remains as strong today as 
it was when oil dropped below $29/
bbl in January 2016, the lowest point 
in the current hiatus. Decommission-
ing represents a multibillion-dollar 
opportunity for the service sector at 
$13 billion per year by 2040. 

Increases in global decommission-
ing activity will see about 600 proj-
ects targeted for disposal in the next 
five years. The U.S. Gulf of Mexico 
(GoM) has the largest number of 
platforms to be decommissioned, 
with more than 5,000 oil and gas 
structures in place. Initial levels 
across the U.K. and Norwegian 
Continental Shelf remain relatively 
low, with only 12 projects ongoing 
in 2015. However, that number 
grows as 186 projects are expected 
in the period up to 2025.

These key maturing basins have 
focused on the need for a robust 
decommissioning strategy, one that requires an appropri-
ate approach and governance. With time, resources, tech-
nology and regulations all impacting the decision-making 
process, operators are increasingly looking for solutions 
to carefully manage their decommissioning liability. 

Regulations
Regulations, guidelines and policies vary between coun-
tries and companies, but when it comes to well abandon-

ment, the onus is on the operator to meet and exceed 
the governing criteria, ensuring there’s no risk to the 
environment. The challenge for the industry is to do 
this safely, cost-effectively and sustainably.

The introduction of the U.S. Bureau of Safety and 
Environmental Enforcement’s (BSEE) Idle Iron Policy 
focuses on late-life disposal, requiring operators to 
decommission their facilities after they are classified as 

“no longer useful for operations.” 
This occurs after five years of non-
production and where there are 
no plans for future development. 
Other recent examples of the 
increased focus on integrity can be 
seen with the American Petroleum 
Institute’s recommended practice 
1171 for the integrity for gas storage 
wells and BSEE’s new well control 
changes to part 250 of the Code of 
Federal Regulations.

This governmental approach has 
been partially responsible for sustain-
ing a stable decommissioning indus-
try in the GoM. In the past decade 
about 130 platforms have been 
decommissioned per year, according 
to BSEE statistics. 

A key objective has been turning 
industry best practices into legislation, 
with BSEE working alongside govern-
ment branches and organized indus-
try workshops prior to finalizing the 
revisions. A similar process is followed 

in the U.K. and Norway, where the industry contributes 
and suggests changes to guidance documentation. 

Technology 
Estimating the cost of abandonment remains challeng-
ing and involves consideration of asset size, complexity, 
history and information available. One issue can be a 
lack of well intervention history, including poor record 
keeping, varying data formats and changes in reporting 

Decommissioning solutions for 
maturing assets     

Technology, regulations and more are required for an effective abandonment and 

decommissioning strategy for aging offshore facilities.

Lack of well intervention history makes  

estimating the cost of abandonment a  

significant challenge. (Source: Expro)
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systems. This can lead to lost or poor-quality data, equat-

ing to potential cost overruns during final abandonment. 

This can be compounded by the scale of well integ-

rity issues, particularly those caused by extending 

field life. Understanding the condition of a well is 

critical to minimizing any potential risk of uncon-

trolled releases while managing the cost. Abandoning 

wells with poor integrity is difficult and expensive. 

Technology can play a major role in removing some 

of these burdens. Monitoring and reporting the con-

dition of a well—from production through to aban-

donment—will address several of these aspects. For 

example, Expro’s SafeWells well integrity software was 

specifically developed in partnership with operators 

to deliver an effective well management solution to 

improve communication, auditability and data quality. 

If the well condition is unknown before the start of 

a campaign, a dedicated well investigation and prepa-

ration phase can be conducted prior to abandonment. 

This removes uncertainty as well as performing the ini-

tial steps of an abandonment program without the need 

for rigs to conduct costly well intervention (or in the 

case of subsea wells, the use of a light well intervention 

vessel). Once the well condition is known, the optimum 

methodology can be developed to minimize logistical 

costs and reduce the utilization of expensive equipment. 

Expro has been involved in projects of this nature 

for several years, including a recent eight-well slickline 

campaign on Shell’s Armada Field in the central North 

Sea. This approach successfully delivered the program 

six days ahead of target and 27 days ahead of budget 

thanks to a combination of an innovative operational 

approach, a multidisciplinary crew and lessons learned 

from previous operations. 

Traditional means of barrier verification still rely 

on a pressure test to ensure the barrier is leak-tight. 

Expro’s Cableless Telemetry System (CaTS) uses elec-

tromagnetic wireless reservoir monitoring technology 

to monitor reservoir pressure and temperature by 

transmitting data using the steel construction of the 

well as a signal conduit. The system was designed to 

monitor abandoned appraisal or suspended develop-

ment wells by testing for interference and reducing 

uncertainties in connectivity. This proven technology 

can be applied to barrier testing in a number of differ-

ent ways and is designed to reduce abandonment costs, 

improve safety and reduce uncertainty in verification.

CaTS was deployed in Norway to allow two deep bar-

riers to be set and independently verified through the 

deployment of wireless real-time surface readout pres-

sure gauges below the upper plug, allowing indepen-

dent barrier verifica-

tion to be proven (in 

compliance with the 

NORSOK D-010 stan-

dard). This technol-

ogy has been used in 

Brazil in similar appli-

cations, for example, 

to prove swell packer 

isolation during well 

construction in deep-

water environments.

It also can be suc-

cessfully applied on 

suspended subsea 

wells when a light well 

intervention vessel is 

deployed to complete 

temporary abandonment prior to rig abandonment. 

Deployment of the CaTS pressure gauge below the shal-

low pump open plug allows the operator to independent-

ly monitor the status of the primary well barrier(s) for 

the duration of temporary abandonment, providing well 

integrity status pressure data for rig well abandonment 

operations. This allows the tubing to be pulled by the rig 

with a tubing hanger running tool, avoiding the cost of 

running riser and wireline equipment. 

One operator estimated that utilization of this 

approach would save three days of rig time per well in 

a multiwell campaign, shortening the rig schedule by 

a month. 

CaTS also can be used to monitor the status of sus-

pended wells, which is increasingly important as regula-

tors enforce new abandonment legislation and timings. 

Pressure readings for subsea wells can be retrieved 

by a standard vessel using a dunking transceiver, thus 

reducing inspection costs while improving monitoring 

capability (compared to ROVs). Another benefit of the 

system is its ability to monitor the short-term verifica-

tion of the plug while overseeing the long-term integrity 

status of the primary well barrier. 

Operators are increasingly aware of the value of effec-

tive abandonment, which can deliver large cost savings if 

planned alongside continued investment in technology. 

In today’s oil price this has been extremely difficult 

since capital budgets remain constrained and companies 

rely on adapting existing technology. While these solu-

tions can meet the industry’s immediate need, further 

investment is required to deliver the economies of scale 

and increasingly complex large-scale abandonment and 

decommissioning programs. 

FACILITY DECOMMISSIONING &  

DISPOSAL

Expro’s CaTS uses electromagnetic wireless 

reservoir monitoring technology to monitor 

reservoir pressure and temperature by testing 

for interference and reducing uncertainties in 

connectivity. (Source: Expro)
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FACILITY DECOMMISSIONING &  

DISPOSAL

Ron Radford, ISCT Group US LLC 

W
ith costs for decommissioning nearing an all-

time low there is a choice that needs to be made 

between spending today’s money today to capitalize on 

low decommissioning service costs or spending tomor-

row’s money tomorrow when it is likely that with higher 

oil prices there will be a redirection of assets toward new 

E&P projects. 

Asset managers argue over the optimal timing for per-

forming required decommissioning. However, during 

the Society of Petroleum Engineering’s (SPE) “Asset 

Abandonment: Emerging Reality” workshop held in 

Kuala Lumpur in October 2016, decommissioning was 

described as adding value to the business, should be fac-

tored into the asset’s life-cycle costs and should begin at 

least three years before cessation of well operations.

As encouraging as that may be, further complicating 

the economics of decommissioning is the potential 

impact of contaminants of concern (COCs) on the pre-

dictability of decommissioning costs on a larger scale. 

Anticipating costs begins with accurate measurements 

of COCs in the reservoir and the deposition of these 

COCs in the oil and gas processing stream. 

Assessment of COCs such as mercury, arsenic and 

naturally occurring radionuclides comes with technical 

challenges but is required for complete facility and 

process design and, ultimately, economic end-of-life 

planning. Anticipation and quantification of volatile 

metal COCs like mercury and arsenic require intuition 

gained from experience in conjunction with continued 

sampling and analysis throughout the process to build a 

meaningful dataset along with computational modeling.

Adverse effects of COCs
The problem is greater than just leaving a little mercury 

and arsenic behind in the process equipment. Most 

governments seek to actively reduce anthropogenic 

mercury discharges to the environment, including those 

associated with hydrocarbon production and processing. 

Identifying the adverse effects of COCs on impacted 

equipment involves understanding what materials and 

equipment are potentially susceptible, the distribution 

of COCs throughout the process and the circumstances 

that lead to degradation. 

Another key consideration is the long-term risk to 

human health and the environment. Mercury is consid-

ered a persistent, bioaccumulative and toxic substance. 

Just “a little mercury” is hardly the case in subsea pipe-

lines and topside process equipment in Asia, where mass 

loading rates can range from 5 µg/sq m to more than 

100 µg/sq m. Some systems can have more than 1,000 

kg of mercury either condensed as elemental or com-

plexed into the grain boundary and substrate of carbon 

and stainless steel systems (adsorbed and chemisorbed).

Metal alloys used in production and processing systems 

should be decontaminated such that complete COC 

mass removal (more than 95%) is the primary objective, 

thus assuring that components can be safely handled by 

the end user (e.g., sent to a metals recycling facility or 

deployed in a rigs-to-reef program). Calling for complete 

removal is based primarily on the lack of uniform regula-

tions regarding acceptable residual COC concentrations.

Dealing with hazardous materials 
in decommissioning     

Planning and collaboration help ensure smart, safe handling of  

COCs during facility decommissioning.

Decontamination of metal alloys used in production and  

processing systems for complete COC mass removal should  

be a primary objective for safe handling by end users.  

(Source: Adam Gregor, Shutterstock.com)
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Assessment for key COCs (mercury, arsenic or naturally 

occurring radioactive material) may not be common prac-

tice in all areas. If left contaminated, the equipment may 

require costly handling by a third-party disposal or decon-

tamination contractor, with little residual value of the recy-

cled asset recovered. This puts operators, decommission-

ing services firms and metals recycling facilities at risk.

Complete decontamination

The inclusion of assessment and distribution studies 

into the decommissioning preplanning stage helps 

ensure complete decontamination of the tubing, flow-

lines and topsides processing facilities offshore. The 

technology required for this has been in development 

for a decade and has been in full-scale use for two years 

on the North West Shelf of Australia and in Asia. 

Depending on data provided from characterization 

or assumptions from surrogates, some hydrocarbon 

process systems and equipment might require a phased 

chemical cleaning approach using multiple chemistries 

at various temperatures, residence times and flow rates. 

ISCT designs each chemical decontamination phase to 

incorporate temperature, residence times and surface con-

tact effects for the impacted systems. These design param-

eters are critical components of a successful decontamina-

tion strategy and are based on the mass, depth profile and 

distribution of contaminants throughout the systems.

Some categories of wastes cannot be exported due to 

the Basel Convention on the Control of Transboundary 

Movements of Hazardous Wastes and Their Disposal 

Treaty. Also, because the costs to dispose of small volumes 

can be high on a unit weight basis, processing spent chem-

ical decontamination fluids and materials is often the only 

solution for a cost-effective decontamination program. 

This provides planners a way of estimating costs based on 

data, production and geographic final disposition.

Spent chemistry generated from the decontamination 

action must be disposed of, processed or reinjected. 

Disposal without processing (waste minimization) will 

result in large quantities of hazardous waste or highly 

reactive material that does not meet discharge crite-

ria. Processing COCs must be considered during pre-

planning to capture costs and develop comprehensive 

decommissioning strategies.

There are few disposal options for high-concentration 

waste streams regulated under the Basel Convention, 

underscoring the importance of materials processing. It 

makes the most sense to reinject spent production chem-

istries downhole in the well or in monitored injection 

wells where limited processing is required for pH adjust-

ment and percentage of total suspended solids. 

http://EPmag.com
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The sleeping giant stirs 
Rumors of the Eagle Ford Shale’s death have been greatly exaggerated.

Contributed by Hart Energy Mapping & Data Services

T
he Eagle Ford Shale, which sprawls across much of 
South Texas and extends into Mexico, has been one 

of the bigger casualties of the 2014 price downturn. But 
in its heyday its economic impact was enormous—about 
$123 billion in South Texas between 2008 and 2014, 
according to a recent report from the University of 
Texas at San Antonio. 

According to an article in the San Antonio Express-

News, the lowest of the low points occurred in May 
2016 when the rig count was below 30. The Baker 
Hughes rig count showed 84 active units in the play 
in mid-June. Acquisition and divestiture activity in the 
play has been brisk, with Anadarko selling its assets in 

the fi eld for $2.3 billion to Sanchez Energy Corp. 
and Blackstone Group, while Lonestar Resources US 
Inc. was buying 21,000 net Eagle Ford acres, accord-
ing to UGCenter.com. Lonestar Resources CEO Frank 
D. Bracken III said in a statement, “We are acquiring 
high-quality Eagle Ford properties located in 
our core area that signifi cantly increase the size of 
our company.”

Time will tell whether this massive play will make a 
full recovery. But with dropping well costs and opera-
tors high-grading wells, exploring EOR, increasing well 
intensity and lateral lengths, and adding Austin Chalk 
targets, it’s a long way from dying out. 

This graph shows the 

top oil producers 

from 2015 to 2016 

operating in the Eagle 

Ford. EOG Resources 

was the play’s top 

performer, producing 

195 MMboe during that 

span, which was 11% 

of the fi eld’s total 

production. (Source: 

Hart Energy Mapping & 

Data Services)

UNCONVENTIONAL REPORT: 

EAGLE FORD

EOG Resources Inc., 11% 

Devon Energy Production 
Co. LP, 8%  

Anadarko E&P 
Onshore LLC, 8% 

Burlington Resources Oil & Gas 
(ConocoPhillips), 7%  

Chesapeake Operating 
LLC, 7%  

Marathon Oil Ef 
LLC, 7%  

Lewis Petro 
Properties Inc., 5% 

Pioneer Natural Resources 
USA Inc., 4% 

SM Energy Co., 4% 

XTO Energy Inc. 
(ExxonMobil), 3% 

Murphy Exploration & Production 
Co. – USA, 3%  

BHP Billiton Petroleum 
(TXLA Operating) Co., 3%  

EP Energy E&P 
Co. LP, 3% 

EnCana Oil & Gas 
(USA) Inc., 2% 

Rosetta Resources Operating LP 
(Noble Energy), 2% 

SN Operating LLC 
(Sanchez Energy Corp.), 2% 

Carrizo (Eagle Ford) 
LLC, 2% 

Swift Energy Operating 
LLC, 2% 

Statoil Texas Onshore 
Properties LLC, 1% 

Penn Virginia Oil & 
Gas LP, 1% 

All others, 17% 

TOP OPERATORS BY PRODUCTION
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TOP OPERATORS BY WELL COUNT

AVERAGE PRODUCTION

This graph depicts the operators in the Eagle Ford with the most wells. XTO Energy Inc., an ExxonMobil company, operates the 

most wells with 3,330. The top 10 companies operate more wells combined (20,703) than the remaining 17 (10,933). (Source: Hart 

Energy Mapping & Data Services)

This graph refl ects the companies operating in the Eagle Ford that average the highest production per well. Devon Energy 

produced an average of 164,441 boe from 2015 to 2016, the highest average of any producer in the Eagle Ford. (Source: Hart 

Energy Mapping & Data Services)
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W ith the Congressional Review Act deadline hav-

ing passed in May, Congress’ ability to overturn 

Obama-era regulations through simple majorities has 

come to a close. Congress remains focused on regulatory 

reform of a more comprehensive nature, though prospects 

for passage are less certain. The administration continues 

to take executive actions to remove burdens on energy 

projects and is organizing interagency working groups to 

pursue regulatory reform and efficiency initiatives. 

Federal actions
Trump administration reassesses oil and gas produc-

tion in Alaska: Interior Secretary Ryan Zinke signed 

an order May 31 reversing the Obama administra-

tion’s drilling restrictions in the National Petroleum 

Reserve-Alaska. Secretary Zinke also ordered offi-

cials to update energy resource assessments for 

areas within the Arctic National Wildlife Refuge. 

U.S. Environmental Protection Agency (EPA) meth-

ane standards under review: The court agreed to 

American Petroleum Institute et al. v. EPA et al. and 

several consolidated lawsuits to provide the EPA more 

time to review the rules updating methane emission 

standards for the New Source Performance Standards. 

The EPA must submit status updates to the court every 

60 days. The EPA issued a 90-stay on the rules May 31.

U.S. Senate fails to repeal Venting and Flaring Rule: 

The Senate vote on HJ Res. 36, calling for congressional 

disapproval of the Waste Prevention, Production Subject 

to Royalties and Resource Conservation Rule, was 

49-51. Following the vote, the Department of Interior 

announced it will “suspend, revise or rescind” the rule.

State/local actions
California

■ The Department of Conservation has proposed 

new regulations for underground natural gas 

storage facilities. The regulations were proposed 

following a blowout in Los Angeles and are 

intended to prevent leaks by setting standards 

for well construction, testing and inspections.  

The comment period closed July 13.

Colorado

■ Gov. John Hickenlooper’s administration 

announced it will not ask the Colorado 

Oil and Gas Conservation Commission 

(COGCC) to reconsider its decision to 

appeal a court ruling on Martinez v. COGCC, 

which stated the commission must ensure 

public health is protected as a precondition 

to permitting drilling. 

Ohio

■ The state’s budget bill, currently making its way 

through the legislature, includes a provision for 

unitization, which would allow companies to drill 

in an area if a majority of landowners approve. 

The bill exempts state parks and nature pre-

serves from unitization.

Texas

■ Gov. Greg Abbott signed a bill reauthorizing the 

Railroad Commission to operate another 12 years.

West Virginia

■ In a 4-1 decision the state’s Supreme Court 

ruled natural gas companies may take 

post-production expenses from royalty pay-

ments. In its judgment the court concluded 

that the intent of the state’s code permits the 

deduction “of reasonable post-production 

expenses actually incurred” by the company 

leasing the mineral rights. ■

Onshore US regulatory overview
Jack Belcher and Beth Everage, HBW Resources LLC

UNCONVENTIONAL REPORT: 

REGULATORY OVERVIEW
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Aaron Kinney, Small Bore Tubing  

Technical Authority, CAN Group

I
mpact due to loss of containment on offshore pro-

duction assets through degradation of minor infra-

structure is a growing concern for operators looking to 

extend the life of their assets.

Such infrastructure includes small-bore tubing (SBT), 

in many cases installed decades ago, which has until 

now largely gone without the level of exhaustive inspec-

tion, maintenance and/or replacement investment 

afforded to larger engineering infrastructure.

This is a cause for concern since continued produc-

tion from aged assets invariably means sweating of 

assets connected to mature wells and further recovery 

via older infrastructure. With many assets dating from 

the 1970s and 1980s, which are far beyond their orig-

inal design life, this could in itself contribute to the 

potential for hydrocarbon release.

Hydrocarbon releases originating from SBT failures 

have been a focus for industry regulators and all North Sea 

operators, and much has been done to reduce the num-

ber of minor/significant hydrocarbon releases. Failures to 

date have primarily been gas- or diesel-system-related and, 

while limited in scale—the largest reported being around 1 

tonne of produced gas—in a zero-incident-target environ-

ment, any unmitigated risk is unacceptable. 

Major hydrocarbon releases are still unpredictable. 

Depending on the size and pressure, an SBT system 

failure could lead to a major classification hydrocarbon 

release. Additionally, pressurized containment loss 

poses a significant risk of injury since the force of a 

fluid escape from degraded SBT could propel objects 

that then strike personnel, though incidences of this 

are comparably low.

Handling the problem
To address SBT integrity, the U.K.’s Health and Safety 

Executive (HSE) has introduced new requirements 

which, if properly applied, will help eliminate the risk 

inherent in mature assets worldwide, protect the integ-

rity of new assets as they age and enhance process safety. 

Generally, asset integrity is the focus for inspection 

works. However, this is not necessarily defined as the 

primary means to ensure that process safety is achieved. 

Process safety is in turn crucial to maintaining operational 

integrity—protecting people, the environment and long-

term production status of the asset as a consequence.

In many cases, operators—particularly those acquir-

ing aged assets—might find that the standard of SBT is 

not what they expected. Finding losses of containment 

or identifying potential weaknesses involves a mass 

of permutations, with multiple root causes requiring 

evaluation after initial inspection and analysis has been 

carried out.

Inspection teams aim to stem unseen 
containment risk offshore  
Depending on the size and pressure, a SBT system failure could lead to a major  

classification hydrocarbon release.

All hands-on work in a high-pressure scenario needs to be  

carried out on a depressurized line. (Source: CAN Group)
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The age of some components and the widespread issue 

of SBT having been improperly installed to the specific 

standard required are key causes in exterior degradation, 

with a number of environmental corrosion mechanisms 

then taking hold. In the 1970s when a significant volume 

of SBT was installed, stainless steel was meant to last forev-

er. However, it is starting to fail and at a rate higher than 

expected from more modern construction materials. 

Identifying the risk, managing the spread of potential-

ly containment-compromising corrosion, reducing the 

number of hydrocarbon releases and ensuring that the 

HSE’s requirements are being met is the absolute focus 

for operators, inspectors and maintenance providers. 

This requires a management system specifically targeted 

to the inspection and maintenance of SBT. 

Integrity management
The HSE has called for an asset registry of all SBT assem-

blies to be maintained, with likely failure mechanisms 

being identified and assessed.

At present, the strategy used is generally “find and 

report.” This strategy should change to allow the prob-

lem to be arrested and where possible fixed since there 

are limitations on what can be fixed, so this must be 

carefully considered.  

Most SBT inspection is carried out “hands-off.” There 

is no physical intervention of any kind due to the risk 

that high pressures within the tubing could result in 

a fracture and cause a leak. All hands-on work in a 

high-pressure scenario needs to be carried out on a 

depressurized line. However, that isn’t necessarily con-

fined to a shutdown.

Tablet reporting
CAN Group is introducing tablet reporting designed to 

significantly improve the speed, quality and accessibility 

of data collation being achieved during SBT inspection.

Tablet reporting, which has moved forward rapidly 

through the availability of Zone 1-approved devices 

in production environments, enables real-time data 

http://EPmag.com
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transfer, allowing faster detection and notifi cation of 

potential weaknesses. It also streamlines the reporting 

process, enhancing productivity and effi ciency and 

allowing technicians more time to conduct actual 

inspections—ultimately providing the cost savings 

sought in the continued low oil price environment.

With regard to competence, the HSE has stated 

that installation operators and duty holders must have 

arrangements in place to ensure personnel required 

to work with SBT are competent where, at present, no 

standard exists for inspection workscopes.

It also lists a program of SBT inspection as a require-

ment for scheduling on the basis of risk using visual 

methods combined with gauge checks for joint tight-

ness, with a follow-up intrusive inspection or mainte-

nance campaign where faults are identifi ed or suspect-

ed. The initial focus is to ensure technicians have SBT 

inspection competence. 

SBT competence
CAN Group has developed the industry’s fi rst route to 

achieving competence specifi cally designed for SBT inspec-

tion through the delivery of a comprehensive in-house 

training program, which is delivered to the company’s 

experienced inspection and maintenance personnel.

It includes general and close visual inspection, options 

for remedial action in terms of replacing weaknesses in 

the system and replacement of minor components using 

Energy Institute-approved methods. 

The accepted route to competence involves mainte-

nance contractors gaining industry certifi cation for SBT 

installation. This program works well for installation 

workscopes; however, it does not cover in-service SBT 

inspection, which is necessary to ensure safe operation 

of SBT is maintained. 

CAN’s SBT inspector competence is supported with 

certifi cation in visual inspection. This course is CSWIP-

endorsed and delivered. CSWIP is the internationally 

recognized certifi cation arm of The Welding Institute.

The holistic approach brings together services from 

three of the company’s business streams. The initial 

inspection is delivered by qualifi ed technicians who 

have completed CAN’s SBT-specifi c training program. 

ENGTEQ, the company’s integrity management and 

engineering business stream, will then provide corro-

sion management and engineering guidance for the 

appropriate replacement of old systems determined by 

the asset’s life cycle. 

CAN’s trades business stream would then carry out 

any required maintenance, repairs or replacement of 

affected infrastructure, including managing common 

failure points such as SBT clamps.

Additionally, since CAN is a rope access contractor, 

all fi eld personnel are rope access-qualifi ed, enabling 

CAN to carry out SBT inspection and maintenance in 

diffi cult-to-access locations safely and effi ciently.

The industry needs to assure all stakeholders that 

the inspection approach is applied appropriately 

and that its efficiency and efficacy move forward to 

meet the technological achievements seen in other 

engineering disciplines to allow remedial action in 

line with the Energy Institute’s guidelines for SBT to 

be taken expediently and not wait another 30-plus 

years before collectively addressing the elephant in 

the room. 

To meet the HSE’s requirements, operators and the 

supply chain will need to agree on supporting action 

that will signifi cantly increase the attention given to 

SBT, investment in training and technology used to 

improve inspection and mitigation works, all of which 

will reduce the risk of an escalating problem within the 

upstream and downstream sectors. 

Have a story idea for Tech Watch? This feature highlights 
leading-edge technology that has the potential to 
eventually address real-life upstream challenges. Submit 
your story ideas to Group Managing Editor Jo Ann Davy at 
jdavy@hartenergy.com.

Tablet reporting enables real-time data transfer. (Source: CAN Group)
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Pulsar service delivers rigless formation  
evaluation, monitoring 
Schlumberger has released its Pulsar multifunction 

spectroscopy service, which provides the industry’s first 

complete cased hole formation evaluation and reservoir 

saturation monitoring with openhole logging quality, a 

press release stated. This next generation in pulsed neu-

tron logging features multiple detectors and a high-out-

put pulsed neutron generator to improve acquisition 

accuracy and increase logging speed and measurement 

precision. The Pulsar service measurements are com-

plemented by powerful algorithms delivering robust 

answers that compensate for variations in the borehole 

fluids and completions to make reservoir monitoring in 

complex conditions a reality. slb.com/pulsar

Cased-hole  
evaluation system 
designed for EOR
Weatherford Interna-

tional Plc has released 

the Raptor 2.0 cased-

hole evaluation sys-

tem, a press release 

stated. The Raptor 

2.0 system, which 

has been tested and 

proven in more than 

200 field runs, com-

bines a pulsed-neu-

tron wireline logging 

device with advanced 

petrophysical work-

flows, a wide range 

of answer products 

and support from a 

team of experienced 

production petro-

physicists to provide 

actionable reservoir 

data. The Raptor 

wireline logging tool 

features the first and only five-detector array on the 

market, which makes the system 250% more sensitive 

than traditional two-detector pulsed neutron tools, the 

company said. By providing high-fidelity oil-water and 

gas-liquid saturation measurements, the Raptor 2.0 sys-

tem enables operators to increase their reservoir knowl-

edge during completion, production and rejuvenation 

operations. This knowledge can then be leveraged to 

increase hydrocarbon recovery. weatherford.com

Three-dimensional formation evaluation  
service with sensor technology
In June Halliburton announced an agreement with 

GroundMetrics to deliver full-field reservoir character-

ization and monitoring services, a press release stated. 

The collaboration combines GroundMetrics’ capabilities 

in electromagnetic and resistivity sensing, which helps 

determine the types of fluids present in reservoir rocks, 

and the expertise of Halliburton in logging, petrophys-

ics and earth modeling. Leveraging the capabilities and 

expertise of both companies will enable the generation 

of 3-D saturation models that integrate with other res-

ervoir diagnostics and management workflows to help 

reduce subsurface uncertainties, assisting operators 

in making better production-related decisions. These 

advanced capabilities are especially beneficial in mature 

fields and unconventional reservoirs where data obtained 

from across the field help operators monitor fluid flow, 

perform optimization of horizontal drill paths and assess 

hydrocarbon pay zones with greater accuracy, the press 

release stated. The technology also plays an important 

role in IOR and EOR operations, assisting with better 

identification of injection patterns in water, steam, chem-

ical and CO2 floods. halliburton.com, groundmetrics.com

System to reduce cost of land seismic acquisition
INOVA Geophysical  and Innoseis have entered into 

an agreement to jointly develop an autonomous nodal 

acquisition system to reduce the cost of land seismic 

acquisition, a press release stated. Innoseis will supply 

INOVA with its Tremornet nodal seismic sensor. INOVA 

will integrate this technology with its new iX1 central 

software platform and its source products to provide 

worldwide sales, field support and marketing of a fully 

integrated, high-density broadband nodal acquisition 

system to be branded as QUANTUM. Ultralow power 

technology means that each Innoseis node is significantly 

smaller and easier to handle without compromising on 

sensing performance or battery life. This makes deploy-

ment and maintenance of large sensor networks simple, 

fast and cost-efficient, the press release stated. With iX1, 

easy-to-use software provides full support for seismic oper-

ations, including high-productivity Vibroseis techniques, 

fast data downloading and delivery of final data, and the 

ability to combine cabled, nodal and transition zone sys-

tems all via a single platform. inovageo.com, innoseis.com

Compensated CT lift frame supports 
ultradeepwater string weight
National Oilwell Varco has released a new compensated 

coiled tubing (CT) lift frame (CCTLF) for the Devin  

The new Raptor 2.0 system helps 

users look behind casing to identify 

the type, location and amount of 

hydrocarbons in their reservoir  

so that they can realize the full 

potential value of their asset. 

(Source: Weatherford) 
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product line of intervention and stimulation equipment. 

The new CCTLF has been engineered to support ultradeep-

water string weight and enhance operational performance, 

the company said. The lift frame provides a designated work 

window between the top drive and landing string for subsea 

completion and intervention activities. Weight is distributed 

evenly across the top section, down two legs and back to 

center at the bottom section, allowing well center rigup of 

CT, wireline and slickline. The system can be rigged up as a 

backup or primary compensator. The new frame introduces 

a fully automated motion-compensation operating mode 

that includes auto-tide adjust with manual override capa-

bilities, eliminating the need for system adjustments once 

rigged up. Remotely operated hydraulic control systems 

yield increased safety and flexibility, while real-time system 

monitoring via hand-held units provides system displays on 

the rig floor and in the drill shack. Having access to these 

data and understanding critical parameters enables rapid 

responses to potential problems. nov.com 

Platform uses machine learning to extract 
seismic and well data
Geophysical Insights has introduced the new Attribute 

Generator in the latest release of Paradise version 3.1, a 

press release stated. Paradise is a multiattribute analysis 

platform that uses machine learning to extract more 

information from seismic and well data. The Attribute 

Generator features a library of more than 100 attributes, 

including instantaneous, geometric and spectral decom-

position. A key component of the release is inclusion of a 

library of spectral decomposition and geometric attributes 

by the Attribute Assisted Seismic Processing and Interpre-

tation (AASPI) Consortium at The University of Oklahoma 

(OU). In October 2016 Geophysical Insights announced 

an agreement with OU to license the AASPI algorithms 

and make them available through the guided Thought-

Flows product in the Paradise platform. With the release of 

the new Paradise Attribute Generator these advanced attri-

butes can be used by more interpreters across the oil and 

gas industry and in any geologic setting. geoinsights.com

Wireless hydrocarbon gas detector designed 
for hazardous environments
Dräger’s new wireless gas detector, the GasSecure GS01, 

has received FM approval, a certification recognized by 

regulatory authorities, a press release stated. The GS01 is 

used to detect the presence of hydrocarbon gases and warn 

operators of the risk of fire or explosion. The GasSecure 

GS01 is a wireless gas detector that combines single-beam, 

triple-wavelength infrared technology with extremely low 

power consumption, making it ideal for areas that are hard 

to reach with cabling. Its ultralow power design and small 

integrated battery pack enable the device to operate con-

tinually for up to two years, depending on environmental 

conditions. The device’s wireless communication is based 

on the open ISA100 Wireless standard, which enables sim-

plified integration with other commercially available field 

wireless devices and control systems. draeger.com/passion

Regional geoscience programs support  
prospectivity evaluation
CGG has released 

its JumpStart 

multiclient geo-

science programs 

designed to accel-

erate industry 

understanding of 

petroleum systems 

and support explo-

ration efforts, 

a press release 

stated. CGG has 

seven JumpStart 

programs that 

include offshore 

areas of Mexico, 

Gabon, Australia, 

Norway, Indonesia 

and Timor Leste 

and two areas off-

shore Brazil, with more programs in the pipeline. Jump-

Start programs integrate all available data in a specific 

geographical area and frame it within a geological con-

text. This enables clients to directly access in one place 

the reviewed, validated, calibrated and interpreted data-

set in a consistent, accessible and ready-to-use format.

JumpStart builds on CGG’s advanced multiclient 

seismic data and incorporates key wells through a 

consistent interpretation. Where appropriate, wells 

are enhanced by new core and cuttings information. 

The seismic and well data are then integrated with 

all other available information, including CGG’s 

portfolio of geological studies, potential fields data, 

satellite seeps and geochemical data, to deliver a 

coherent and comprehensive geoscience package. 

JumpStart programs focus on the main petroleum 

geology components such as the source rock, reser-

voir, charge, trap and migration pathways to provide 

holistic datasets that build a framework to accelerate 

understanding of the basin’s petroleum system(s) 

and assess its prospectivity. cgg.com

A stratal slice from within the Upper Wilcox 

Formation from the Encontrado project is 

shown. High-sinuosity deepwater turbidite 

channels can be clearly identified. (Source: 

CGG Multi-Client & New Ventures)
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Water-soluble scavenger removes  
sulfide species 
Clariant has released an alternative to triazine H2S scav-

enger chemistry with substantial benefits for oil pro-

ducers, a press release stated. SCAVINATOR increases 

overall production with less downtime due to its solids 

control and reduced potential for mineral scaling. 

SCAVINATOR is a water soluble scavenger for remov-

ing sulfide species from both gases and liquids and is 

used to control hydrogen sulfide. It can be applied in 

batch form (contact tower) or continuously injected 

into pipeline streams. Unlike triazine, SCAVINATOR 

does not have a propensity to produce solid reaction 

byproducts, as demonstrated by numerous laboratory 

and field trial performances. In addition, it has a min-

imal impact on pH, which reduces associated mineral 

scaling. This combination of benefits enhances pro-

duction and minimizes downtime linked to pipeline 

cleaning and solids removal. Several extended trials 

and applications conducted with large producers in the 

Eagle Ford Shale in South Texas demonstrate SCAV-

INATOR’s effectiveness in both direct injection and 

contact tower applications, with no impact on fluid  

separation. clariant.com

Asset-performance management tool 
improves equipment visibility
Dover Energy Automation has released a new enter-

prise tool that has the power to simplify a multitude of 

challenges that executives face while evaluating equip-

ment reliability and efficiency across the enterprise, a 

press release stated. Windrock Enterprise provides real-

time remote visibility of an entire fleet of assets at the 

same time. This is an improvement compared to the 

previously limited and incongruent views of data that 

would be collected from singular pieces of equipment 

whose connection methods isolated them from the 

remainder of the fleet. Essentially, from any computer 

or mobile device in the world enterprise stakeholders 

with proper credentials will have on-demand access 

to a modern and intuitive dashboard where they can 

gain crucial insights about the immediate health of 

all of their assets. Having this level of visibility enables 

executives to make more informed decisions on key 

performance indicators that are based on common 

asset performances. This metric-based decision-making 

can help unlock widespread optimization opportunities 

across the enterprise. windrock.com/enterprise

Real-time SCADA tool offered as a secure 
and scalable service 
Honeywell Process Solutions (HPS) has released Expe-

rion Elevate, a real-time process SCADA tool delivered 

as a secure and scalable service. Experion Elevate is 

designed to allow predictable costs, easy upgrades and 

continual support, a press release stated. It is part of 

Honeywell’s suite of cloud-enabled tools for opera-

tions technology and IT. Experion SCADA provides a 

highly scalable  integrated multiservice system with a 

human-machine interface. The use of Honeywell’s dis-

tributed system architecture allows multiple SCADA 

servers to operate as one within a single asset or across 

the enterprise and enables seamless global access to 

points, alarms, interactive operator control messages 

and history. “By choosing Experion Elevate, process 

industry companies can take their performance to a 

new level with visibility of field assets from a central 

monitoring site and/or mobile locations,” said John 

Rudolph, vice president and general manager, HPS 

Projects and Automation Solutions.  honeywellprocess.

com/elevate

Please submit your company’s updates related to new technology 

products and services to Ariana Benavidez at abenavidez@ 

hartenergy.com.

The Industrial Internet of Things ecosystem of Windrock 

Enterprise is designed to allow enterprises to have the ability to 

proactively avoid catastrophic scenarios; cut costs; maximize 

safety; and increase performance oversight, flexibility and 

responsiveness. (Source: Dover Energy Automation)
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A
year on from the depths of $30 oil, are we now 
starting to see green shoots as the oil price tenta-

tively stabilizes? We’ve seen bouncebacks after every 
downturn, but the difference this time is the natural 
hedge that seems to be acting on oil price. OPEC is 
doing its best to support the fl oor on prices by cutting 
back on production, only for U.S. shale producers to 
create a ceiling by restarting production when prices 
rise above their trigger point.

Oil price slumps have come and gone through the 
decades, and all of them have been weathered by bat-
tening down the hatches for a year or so. So why all 
the fuss now? The industry will get back to what it used 
to do, won’t it? Well no, not really. The industry has 
suffered many wounds over the last few decades, and 
although the latest set of cuts may not have been the 
deepest, they may well be severe enough to handicap 
many companies. According to Oil & Gas UK, an indus-
try body representing oil and gas companies doing 
business on the U.K. Continental Shelf (UKCS), the 
number of jobs supported by the U.K. offshore oil and 
gas industry fell by an estimated 120,000 in the last 2½ 
years under the severe strain of continued low oil pric-
es. The fi gure is even gloomier globally, according to 
data compiled by Houston-based consulting fi rm Graves 
& Co, which estimates that as of February this year, the 

total number of oil and gas layoffs around the globe was 
more than 440,000, with 28% in the U.K. North Sea. 
According to independent research using the member-
ship database of the Petroleum Exploration Society of 
Great Britain (PESGB), all sectors appear to have had 
similar levels of cuts (39% drop in seismic contractors, 
25% drop in mid-sized contractors, 30% drop in small 
operators, 22% drop in mid-sized operators and 35% 
drop in large operators), with virtually no company 
being immune.

Up until the early 2000s the demographics of sub-
surface staff within the U.K. oil and gas industry was 
generally represented by a normal distribution with an 
average age at the time of about 50 years old (Figure 
1). The American Association of Petroleum Geologists 
(AAPG) was a notable exception, with many members 
either staying on after retirement or continuing to work 
as independents on a part-time basis, either because the 
money was good and/or they just enjoyed the business of 
geoscience. At the time there was a great deal of industry 
concern that a signifi cant part of the industry could retire 
within the decade, and a huge recruiting effort started to 
fi ll the gap between graduates and retirees. It seems unbe-
lievable now, but many operators in Houston started to 
offer signing bonuses to graduates to secure the younger 
end of the demographic spectrum, and the average age 
of subsurface staff fell as a result. 

Subsurface gaps
The demographics 10 years 
later are still heavily weighted 
to the over-40s, particularly 
in the subsurface technical 
disciplines, but the distribu-
tion in November 2014 at the 
time of the oil price slump was 
bi-modal. The trend between 
2005 and 2014 was for the 
25-to-34-age group and the 
over-55 age group to grow at 
the expense of the 35-to-54 age 
group (Figure 2). This simply 
refl ects the industry aging 10 
years and the membership-age 
groups moving to the right.

The unseen value of quality
The UKCS will need to beef up its skilled workforce to remain competitive.
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FIGURE 1. Demographics of the subsurface societies before 2005 show a disproportionate number 

of retirement-age members in AAPG. (Source: OTC 2005 and society membership surveys)
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Unfortunately, the last few 
years also have seen a shed-
ding of cheaper, less experi-
enced professionals and a halt 
to new graduate recruitment. 
The level of recruitment has 
been inadequate to plug the 
gap in the 35-to-54 age group, 
and this has been exacerbated 
by some early retirements. 
The wound-like gap has just 
reopened, with many so 
scarred that they have left the 
industry altogether, never to 
return. Although a few compa-
nies have kept their graduate 
recruitment programs going 
through this recent slump, 
many companies are fi nding 
that there are not enough 
experienced mentors to go 
around, and some graduates are being mentored by those 
that have just left the graduate program themselves.

Skills crisis?
Is this a skills crisis or just scaremongering? The answer feels 
like a defi nite “yes to both”; we will see more subsurface 
staff fi ll the marketplace but from countries not previously 
known for subsurface expertise, so the claim that there will 
not be enough staff around is likely to be scaremongering. 

However, it’s always quality advice that the industry 
needs and investors want, not just bodies. Fewer expe-
rienced professionals will be available to mentor and 
peer-review less experienced staff. There will be a con-
tinued reduction in training to fi ll technical knowledge 
gaps. In addition, an ongoing technology march will 
take place that sometimes substitutes black-box software 
algorithms to get an answer, any answer. The term 
“Nintendo geophysics” is not new, but the skills crisis 
may well bring about more stories of poor-quality due 
diligence and subsequent valuation write-downs. Banks 
and private-equity investors want reliability and certain-
ty and rely on the subsurface disciplines to self-audit 
and self-calibrate their skillsets without the need for 
external examinations and qualifi cations required for 
the fi nance industry by the U.K. Financial Services 
Authority and its international counterparts.

The threatening skills crisis will most likely lead to 
cutbacks in due diligence on acquisitions, exploration 
wells and development plans that seem to be low-cost 
options at the time. However, it will only take a few head-

line reserves write-downs or embarrassing dry holes for 
the astute to realize that the reduction in the number of 
technical experts in the latest downturn will also lead to a 
lowering of quality and poorer decisions. Regulation and 
certifi cation might be one solution to restore or maintain 
quality, but it could also suffocate innovative thinking and 
create a false perception of robustness if left unchecked. 

The challenge to the industry is to take the advice 
of the recent Harvard Business Review study, “If You 
Think Downsizing Might Save Your Company, Think 
Again,” which concluded, “Prior to deciding to downsize, 
company leaders should consider whether any positive 
short-term returns from downsizing will outweigh the 
potentially severe long-term consequences. … Given that 
downsizings are often part of a larger restructuring plan, 
managers must ensure that they retain the resources that 
can decrease the odds of negative outcomes.”

In other words, now is the time for managers to pro-
tect their companies from the negative impact of the loss 
of experienced high-quality subsurface professionals 
from the industry. All is not lost, however, and the com-
munity of subsurface professionals remains strong. Just as 
the AAPG was supported by its over 65-year-old members 
when prices were low at the beginning of the millennia 
(Brent was $27/bbl nominal in 2003 or $36/bbl infl a-
tion-adjusted to 2017), the subsurface community will 
rally around to support mentoring programs while mem-
ber organizations such as the PESGB and AAPG will 
strive to support the quality that their members have 
worked so hard for during their younger years. 
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FIGURE 2. The PESGB has seen its 35-to-44 and 45-to-54 age groups decline in recent years. 

(Source: OTC 2005 and society membership surveys)
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SPE OFFSHORE EUROPE  

TECHNOLOGY SHOWCASE

S
PE Offshore Europe 2017, the country’s leading E&P 

event, takes place Sept. 5-8 in Aberdeen, U.K. The fol-

lowing is a sampling of some of the new technologies and 

products that will be showcased at the conference this year. 

Editor’s note: The copy herein is contributed from service com-

panies and does not reflect the opinions of Hart Energy.

Bend stiffeners fit for the future
Polyurethane bend stiffeners are used to support flexi-

ble pipe, umbilicals and cables when connected to rigid 

structures or a floating production system where there is 

a requirement to control the minimum bend radius of 

the pipe. Two types of stiffener are generally available, 

dynamic and static, and are typically conically shaped 

polyurethane moldings with a cylindrical bore that slips 

over the pipe, umbilical or cable. In dynamic applications 

bend stiffeners require sufficient fatigue resistance to 

control the in-service bend radii and sustain the cyclic 

loads to the end of the specified life, whereas in static 

applications they protect against gross overbending. Bal-

moral Offshore Engineering’s dynamic bend stiffeners 

are accredited by Bureau Veritas to American Petroleum 

Institute 17L1:2013 standards using specifically formu-

lated polyurethane materials to suit applications that are 

subject to cyclic and dynamic loading. Static stiffeners are 

largely used for installation purposes. balmoraloffshore.com 

Cutting costs with late-life asset management
At Offshore Europe Frazer-Nash will be showcasing how it 

can help oil and gas companies get maximum value from 

their assets and achieve the best balance of costs, risks 

and performance. The company will be focusing on the 

tools it provides around late-life asset management and 

decommissioning. Late-life field management is critical 

to the continued safe and profitable operation of oil and 

gas assets, and Frazer-Nash helps businesses drive down 

the costs associated with through-life maintainability, late-

life operations and end-of-life activities. The company’s 

independent advice and advanced engineering analysis 

is designed to enable companies to improve their safety, 

efficiency and performance, which minimizes their risks 

and reduces their costs and liabilities. Frazer-Nash aims to 

answer to the toughest challenges across both greenfield 

and brownfield developments. fnc.co.uk

Keeping up with the latest trends     
Conference and exhibition boasts thousands of new upstream technologies.

A bend stiffener installation takes place offshore. (Source: 

Balmoral Offshore Engineering)

Frazer-Nash’s approach/asset management skills are available 

for late-life field management. (Source: Frazer-Nash)
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Record pressure, temperature above and 
below plug 
Immediate and reliable verification assurance of a bar-

rier is of significant importance to an operator for safety 

and operational efficiency. The benefits of proving both 

the plug and the wellbore’s integrity in a documentable 

way provides significant cost and time savings to the 

operator. The wireless Barrier Verification System (BVS) 

was developed to meet the demand for documentable 

integrity assurance. The BVS consists of a pressure 

sensor with a wireless transmitter attached below the 

barrier. The receiver is included in the setting tool 

above the barrier to be tested and wirelessly records the 

pressure from below the installed barrier. An additional 

pressure sensor in the receiver forms part of the tool to 

provide an accurate pressure across the established bar-

rier. The system can be configured as a memory read-

out on slickline or as real-time data on E-line directly 

to surface. Because the BVS is easily adapted on either 

intervention method, this adds significant time savings 

to relatively low-cost wireline operations. interwell.com

Gas detection instrumentation to be displayed
Ion Science will be showcasing a wide range of gas 

detection instrumentation at SPE Offshore Europe 

2017 at booth 5D101, including its Titan continuous 

benzene-specific monitor for the accurate detection of 

ambient benzene in petrochemical applications and the 

Falco series of fixed continuous volatile organic com-

pound (VOC) monitors with typhoon technology for 

added reliability 

in condensing 

atmospheres 

and extreme 

weather con-

ditions. In 

addition, the 

company’s well-

proven Tiger 

handheld VOC 

detector, Cub 

personal photo-

ionization detec-

tor, Tiger Select 

benzene and 

total aromatic 

compound 

detector, and 

the entry-level 

Tiger hand-held 

VOC monitor 

will be on display. Ion Science’s Falco series of fixed 

continuous VOC detectors ensures the ongoing pro-

tection of workers operating in potentially hazardous 

industrial environments such as refineries, petrochem-

ical plants and laboratories. The instrument’s typhoon 

technology is designed to prevent condensation form-

ing on the sensor and removes the risk of the system 

short-circuiting. ionscience.com

Latching solenoid valve for  
downhole applications
The Lee Co. has released its new latching solenoid valve 

for power-sensitive downhole applications. By incorpo-

rating magnets into the coil design, the solenoid valve 

offers a dramatic reduction in overall power consump-

tion, particularly when operating with extended “on” 

periods. Unlike a traditional coil design that requires 

continuous voltage to energize the valve from its natural 

state, the latching valve requires only momentary pulses 

of 14.5 watts to switch to and remain in each state. The 

polarity of voltage dictates the position. Lee’s latching 

solenoid valve draws on the design elements of the com-

pany’s ultracompact and field-proven piloting solenoid 

valves. The Lee MultiSeal simplifies port layout, offers 

significant space savings, reduces machining costs and 

provides reliability over traditional sealing methods. The 

Lee Co. offers custom configurations to meet envelope, 

material, flow, pressure and electrical requirements for 

a wide variety of applications. theleeco.com    

Assess the readiness levels of new innovations 
At Offshore Europe Lloyd’s Register (LR) will showcase 

its latest Technology Qualification Guidance Note, which 

has a major role to play in young and unproven compo-

nents, processes or systems with a lack of historical data. 

For the investor or insurance provider, this is a good way 

to assess the readiness levels of new innovations against 

SPE OFFSHORE EUROPE  

TECHNOLOGY SHOWCASE

The Titan fixed benzene-specific monitor 

was designed for accurate detection of 

ambient benzene in petrochemical  

applications. (Source: Ion Science)

A two-way piloting solenoid valve is shown. (Source: The Lee Co.)
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the investment that needs to be made. Cost-conscious 

decommissioning is a big feature at this year’s event, 

and LR has built a virtual reality environment to help 

illustrate the need for a continued focus on safety and 

risk assessments in the industry. A new set of services has 

been launched that includes clarity on emerging threat 

patterns designed to help clients understand how cyber 

secure they are and what level of security they want to 

achieve in the future—an offering with QinetiQ. Collab-

orative innovation and data technology will play a vital 

role as industry leaders embrace change and knowledge 

transfer to maximize economic profitability, especially as 

fields reach their late-life stage. For more information, 

visit LR at Offshore Europe 2017 at booth 2C121. lr.org 

Effective flow control during well cleanup 
operations
Produced debris in well 

cleanup operations can 

create the potential for 

damage to downstream 

equipment, including choke 

valves. This can affect the 

ability to control the well’s 

flow, compromise the safety 

of personnel and result in 

costly delays and equipment 

replacement. Master Flo 

Valve Inc. has developed a 

patent-pending impact-re-

sistant hybrid-type trim for 

well cleanup chokes. The 

trim combines the impact 

resistance of high-strength 

steel with erosion-resistant 

sintered tungsten carbide for 

erosion control. Since its introduction, the new trim has 

delivered significant time and cost savings by effectively 

maintaining flow control and protecting downstream 

equipment in well cleanup operations with excessive 

produced debris. For more information on the new well 

cleanup trim, visit Master Flo Valve Inc. at booth 1J89 

at Offshore Europe 2017, where the trim will be on dis-

play. masterflo.com

Equipment supports subsea well  
intervention operations
The Subsea Well Response Project is collaborating with 

Oil Spill Response Ltd. to procure offset installation 

equipment. This equipment is an industry first and is 

designed to support subsea well intervention operations 

in scenarios where conditions prohibit direct vertical 

access to a wellhead. In the event of a subsea well inci-

dent, this new equipment enables members to remove 

or install capping or related equipment from a safe off-

set distance from an incident site. The offset installation 

equipment includes a carrier with adjustable buoyancy 

provided by ballast tanks. Positioning is controlled 

through mooring and pennant lines. It also can be fitted 

with shears to support debris clearance operations. The 

equipment has a working depth range of 75 m to 600 m 

(246 ft to 1,968.5 ft) and the ability to be deployed up to 

400 m to 500 m (1,312 ft to 1,640 ft) offset from an inci-

dent well. oilspillresponse.com

Evaluate upstream oil and gas assets, 
companies and portfolios 
Among Rystad Energy’s latest product offerings is the 

new valuation tool UCube Economic Model (UCube 

EM). UCube EM is an alternative way to access the Rys-

tad Energy proprietary database, UCube, and allows 

users to access production and economic details for 

more than 65,000 oil and gas assets. UCube EM is a  

fully customizable, transparent Excel-based model for 

evaluating upstream oil and gas assets, companies and 

SPE OFFSHORE EUROPE  
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Lloyd’s Register Virtual Reality Safety Simulator was designed  

to help further support training and knowledge transfer in the 

energy industry. (Source: Lloyd’s Register)

The trim protects 

downstream equipment  

in well cleanup operations 

with excessive produced 

debris. (Source: Master Flo 

Valve Inc.)

The offset installation equipment is scheduled to be available for 

industry use by year-end 2017. (Source: Oil Spill Response Ltd.)
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portfolios across the world. This tool is especially import-

ant when oil and gas markets experience uncertainty. 

UCube EM allows users to easily adjust all asset-level 

inputs to understand the effect of changing oil prices, 

costs, production rates or fiscal regimes on the valuation 

of upstream companies and assets. rystadenergy.com

Optimization of challenging 
MPD operations
Operators needing to perform 

managed-pressure drilling (MPD) 

operations encounter a unique set 

of challenges. The objective is to 

effectively change downhole pres-

sure via surface pressure, saving time 

and money by eliminating the need 

to “weight up” or fight losses before 

drilling ahead. Additionally, well 

monitoring and pressure control is 

managed during tripping to mini-

mize stuck-pipe events or surge and 

swab. An all-encompassing, original-equipment-manu-

facturer (OEM)-integrated MPD system from Schlum-

berger addresses these challenges and includes design, 

engineering, manufacturing, system integration, well 

engineering and onsite well delivery services from 

one supplier. A single point of contact ensures 100% 

accountability. The MPD control system can be precisely 

scaled to customer needs or specific well demands per 

level of well complexity, and it is designed to eliminate 

extra runs and improve well productivity as a result of 

reduced formation damage. The system also features 

enhanced kick detection to reduce environmental 

impact. slb.com

Load monitoring technology to be showcased
At Offshore Europe 2017 Straightpoint will showcase 

ATEX and IECEx force measurement, load monitoring 

and suspended weighing load cell products, including 

the Clamp On Line Tensionmeter for measuring ten-

sion on static lines. The Tensionmeter boasts a Blue-

tooth load monitoring app, among other features. The 

COLT measures tension on wire rope up to 11,000 lb 

force and up to 1 in. diameter. Straightpoint also will be 

showcasing the Radiolink plus, wireless compression 

cells, shackle cells, load pins and the Running Line 

Dynamometer, all of which meet Zone 0, 1 and 2 haz-

ardous area classifications. The range of explosion-proof 

products also conforms to the 2014/34/EU directive. 

Oil and gas, wind farm, tidal and subsea professionals all 

need load monitoring technology, whether it be used to 

monitor sea conditions and working loads or to conduct 

tests on lifting equipment as part of a LOLER inspec-

tion. straightpoint.com  

UCube EM is designed to help users make well-informed  

decisions, grow their business and optimize costs in a timely 

manner. (Source: Rystad Energy)

Efficiencies gained from an all-encompassing 

MPD integrated system extend beyond  

system hardware to include full OEM support 

and advantages of a single-source supplier. 

(Source: Schlumberger) 

Straightpoint, a manufacturer of force measurement, load  

monitoring and suspended weighing load cell equipment,  

will be exhibiting at booth 3B199 at Offshore Europe 2017. 

(Source: Straightpoint)
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international
HIGHLIGHTS

1 US

An extended-reach Turner Sand 

producer by EOG Resources Inc. in 

the Powder River Basin was tested 

flowing 1.104 Mbbl of 47.6-degree 

gravity oil, 115 Mcm (4.056 MMcf) 

of gas and 2.328 Mbbl of water per 

day. The #494-1527H Mary’s Draw 

is in Section 15-40n-72w of Con-

verse County, Wyo. Production 

is from a lateral extending from 

2,829 m (9,281 ft) to the southeast 

to 6,414 m (21,043 ft). The ven-

ture bottomed in Section 27-40n-

72w, and the true vertical depth is 

3,288 m (10,789 ft). After 41-stage 

fracturing it was tested on a 30⁄64-in. 

choke between 3,482 m and 6,367 m 

(11,425 ft and 20,889 ft). 

2 Colombia

Results from an exploratory test 

in Colombia’s CPO-5 Block were 

announced by Oil and Natural Gas 

Corp. The #1-Mariposa was tested 

flowing 4.601 Mbbl/d of 40.8-degree 

gravity oil in an 18-hr test. Accord-

ing to the company, the well hit a 

36.5-m (120-ft) net pay logged in L3 

Sandstone. It was tested on several 

choke sizes to allow pressure buildup

periods to help determine reservoir 

parameters. Testing also indicated a 

water cut of 0.35%. The Llanos Basin 

well has been shut in pending inter-

pretation of the short-term test data. 

3 Colombia

GeoPark reported results from two 

completions in Colombia’s Llanos 

Basin Block 34. Exploration well 

#1-Chiricoca is northwest of Tigana 

Field. It was drilled to 3,647 m 

(11,965 ft), and a production test 

conducted with an electric submers-

ible pump (ESP) in Mirador flowed 

about 1 Mbbl/d of 34-degree gravity 

oil with a 9% water cut. The deeper 

Guadalupe also was tested and pro-

duced water with traces of heavy oil. 

The well was tested on a 33⁄64-mm 

choke with a wellhead pressure of 

34 psi. To the south the #6-Tigana 

Sur development well was drilled to 

3,549 m (11,644 ft). A production 

test conducted with an ESP in Lower 

Guadalupe flowed about 1.6 Mbbl/d 

of 15-degree gravity oil with an 8% 

water cut and a net pay of about 17 

m (57 ft). It was tested on a 52⁄64-mm 

choke with a wellhead pressure of 

70 psi. In addition, the well encoun-

tered a new set of reservoir sands in 

Upper Guadalupe, which appears 

to be oil-bearing from preliminary 

petrophysical logging information. 

Further testing is required to con-

firm productivity.

4 Trinidad

Two offshore gas discoveries in 

Trinidad were announced by BP. 

According to the company, explora-

tion wells #1-Savannah and #1-Maca-

damia hold about 56.6 Bcm (2 Tcf) 

of gas in place. The #1-Savannah was 

drilled into an untested fault block 

east of Juniper Field. Area water 

depth is about 152 m (500 ft). It 

encountered hydrocarbon-bearing 

reservoirs in two main intervals with 

about 198 m (650 ft) net pay. The 

#1-Macadamia was drilled to test 

exploration and appraisal segments 

below the existing SEQB discovery 

south of the producing Cashima 

Field. The well penetrated hydro-

carbon-bearing reservoirs in seven 

intervals with about 183 m (600 ft) 

net pay combined with the shallow 

SEQB gas reservoirs. 

5 UK

UK Oil & Gas is underway at explo-

ration step-out well #1-Broadford 

Bridge in the PEDL234 license in 

West Sussex, U.K. The Kimmeridge 

Limestone venture has a planned 

depth of 1,900 m (6,233.5 ft) and 

will test Jurassic Corallian sandstone, 

a secondary reservoir objective that 

underlies the Kimmeridge. Accord-

ing to the company, it will be drilled 

about 1 km (.62 mile) to the north-

east, where Kimmeridge Limestones 

are expected to be encountered 

at a true vertical depth of 950 m to 

1,200 m (3,117 ft to 3,937 ft). The 

Weald Basin well is about 30 km (19 

miles) southwest of the discovery at 

#1 Horse Hill. 

6 Egypt

Test results were announced by SDX 

Energy from the #1X-SD gas discov-

ery at South Disouq in the Nile Delta 

in Egypt. The 2,370-m (7,777-ft) 

venture hit 25 m (82 ft) of net pay 

with an average porosity of 25% in 

Abu Madi. It was tested on a 48⁄64-in. 

choke flowing 730.5 Mcm/d (25.8 

MMcf/d) and was limited by the sur-

face facilities. The well has been shut 

in for an initial buildup, and addi-

tional flow tests will be conducted 

and fluid samples will be taken. 

7 Kenya

Tullow Oil Plc. completed a Block 

13T well in Kenya at #1-Emekuya, 

which hit 75 m (246 ft) of net oil 

pay in two Miocene Sandstone 

zones. The drilling objective for 

the 1,356-m (4,449-ft) well was to 

test a fault block on the flank of the 

Greater Etom structure. According 

to the company, downhole pres-

sure and fluid samples indicate the 

main oil reservoir is on the same 

static pressure gradient previously 

completed by #2-Etom. The reser-

voir sands encountered appear to 

be extensive, which further de-risks 

the northern play area. The rig will 

be moved to drill an updip appraisal 

well on the Greater Etom structure. 
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8 Pakistan

A gas condensate discovery was 

reported by Oil & Gas Development 

Corp. Ltd. The exploration well 

#01-Chabaro is in Pakistan’s District 

Khairpur, Sindh Province. The ven-

ture was drilled to 3,647 m (11,965 

ft). It was tested on a 32⁄64-in. choke 

and fl owed 427.5 Mcm (15.1 MMcf) 

of gas and 20 bbl of condensate per 

day with a fl owing tubing pressure of 

3,000 psi. The well is producing from 

Lower Goru (Massive Sand) and is in 

the Khewari Block joint venture. 

9 Australia

Appraisal and development well 

#18-Callawonga by Beach Energy has 

been cased and suspended as a future 

producer on South Australia’s Cal-

lawonga Field. The well is in PEL92 

on the western fl ank of South Austra-

lia’s Cooper Basin. The deviated well 

was drilled to 1,582 m (5,190 ft) and 

hit McKinlay Member Sandstone with 

a 2.4-m (7.8-ft) gross thickness and 

2.1 m (6.8 ft) net oil pay. The #18-Cal-

lawonga is the second of a fi ve-well 

campaign in the fi eld and is targeting 

previously undeveloped reserves in 

the McKinlay Member Sandstone. 

10 Papua New Guinea

Oil Search Ltd. announced produc-

tion test results from exploration 

well #1ST3-Muruk in the Highlands 

of Papua New Guinea. The Block 

PPL402 test was designed to assess res-

ervoir productivity and recover hydro-

carbon samples over the gas-saturated 

Toro Sandstone interval at 3,968 m to 

4,065 m (13,018 ft to 13,337 ft). The 

well fl owed 453 Mcm (16 MMcf) of 

gas with an unreported amount of

condensate during testing on a 32⁄64-in. 

choke. The fl ow rate was constrained 

by surface test facilities. Hydrocarbon 

samples were collected and will be 

analyzed. The testing program con-

fi rms the discovery of a new gas fi eld. 

Based on the results, an appraisal pro-

gram could begin in 2018.

11 New Zealand

Tag Oil Ltd. has ordered equipment 

to drill exploration well #1-Pukatea in 

onshore New Zealand’s permit area 

PEP51153. The North Island well will 

be drilled from the Puka production 

pad, from which three other wells have 

been drilled. The Pukatea Prospect 

underlies the Puka Field in Tkiorangi 

Limestone near the Waihapa oil fi eld, 

which has produced 23 MMbbl of oil 

to date from Tikorangi. 
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PEOPLE

Baker Hughes, a GE company, 
announced its executive man-
agement team in June. The man-
agement team includes but is not 
limited to Lorenzo Simonelli, pres-
ident and CEO; Belgacem Chariag, 
chief global operations officer; 
Brian Worrell, CFO; Maria Clau-

dia Borras, president and CEO of 
Oilfield Services; Derek Mathieson, 
chief marketing and technology 
officer; Neil Saunders, president 
and CEO of Oilfield Equipment; 
Nicola Jannis, chief business devel-
opment officer; Jennifer Hartsock, 
CIO; and Phil Mueller, vice presi-
dent, investor relations.

Rovco selected Dr. Iain 

Wallace as CTO. 

Alpha Petroleum Resources Ltd. 
appointed Charles Proctor CFO.

Frank’s International N.V. named 
Kyle McClure senior vice president 
and CFO.

Tullow Oil Plc’s CFO Ian Springett 
resigned from the board due to  
ill health.

Offshore Techni-
cal Compliance 
appointed David 

McCubbin (left) 
COO and Dan Phelps (right) direc-
tor of compliance inspection services. 

Gastar Exploration Inc. named
Stephen P. Robertshas senior vice 
president and COO.

LAGCOE selected Don Briggs, 
founding member and presi-
dent of the Louisiana Oil and 
Gas Association, to the honorary 
LAGCOE Looey 2017 position for 

working to ensure the existence 
and health of Louisiana’s oil and 
gas industry.

SemGroup Corp. named Susan 

Lindberg vice president and gen-
eral counsel, succeeding Candice 
Cheeseman, who has retired.

Clay Brett has joined Millennial 
Energy Partners as its vice presi-
dent and general counsel.

BCCK Holding Co. 
appointed Tony Canfield 
vice president  
of engineering. 

Tim Charters joined the staff of 
the National Ocean Industries 
Association as senior director of 
governmental and political affairs.

DEA Deutsche Erdoel AG 
appointed Christoph Schlichter 
general manager for Brazil. 

Global Maritime appointed
Oliver Stettner country manager 
for Indonesia.

DNV GL named Edward Cuoco 
vice president for its Market and 
Policy Development group.

FairfieldNodal promoted Joe 

Dryer to senior vice president, 
chief sales officer. 

RAMCO recruited Jason Hughes 
to run its business in Australia.

Pioneer Natural Resources Co. 
named Neal H. Shah vice presi-
dent, investor relations.

Viktor Zubkov was elected as
chairman of the Gazprom board 
of directors. Alexey Miller, chair-
man of the Gazprom Management 
Committee, was named deputy 

chairman of the company’s board 
of directors.

Beach Energy Ltd. appointed Dr. 

Peter Moore an independent non-
executive director.

The supervisory board of  
GEA Group Aktiengesellschaft 
appointed Martine Snels to  
GEA’s executive board, taking 
effect in October.

RocketFrac Services Ltd. selected 
Honorable Ronald R. Spoehel to 
serve as the chairman of the board 
of directors.

The BHP board elected Ken 

MacKenzie to succeed Jac Nasser 
as chairman.

Navios Maritime Acquisition Corp. 
appointed Eleni Warren to its 
board of directors.

Tendeka named 
two new mem-
bers to its board 
of directors: Jim 

Nixon (left) and 
Bill Wright (right). 

Jon Erik Reinhardsen was elected 
as the new chair of Statoil’s board 
of directors.

The Energy Industries 
Council appointed 
Andrew Cuniah to its 
board of directors. 

COMPANIES

Baker Hughes, a GE company, 
completed the transaction com-
bining GE’s oil and gas business 
with Baker Hughes July 3.

DEA Deutsche Erdoel AG is step-
ping up its presence in South 
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Schlumberger and Production Plus 

Energy Services created a joint venture 
to develop the HEAL System technol-
ogy and business.

Douglas-Westwood is rebranding to 
Westwood Global Energy Group.

Halliburton has acquired Summit ESP.

SIMMONS EDECO expanded and 
enhanced its European operations 
base in Great Yarmouth, England.

3esi-Enersight acquired Energy Navi-

gator in June.

Liberty Lift Solutions LLC has 
expanded its presence in the installa-
tion and service of artificial lift equip-
ment. The company opened a shop 
in Williston, N.D., in June, which 
complements the company’s districts 
in Dickinson and Crosby, N.D. 

DownUnder GeoSolutions is rolling 
out a series of upgrades to its global 
seismic processing centers, including 

Perth, Kuala Lumpur, London and 
Houston. The expansion will see its 
Intel-supported processing capability 
grow based on petaflops per geo.

AFGlobal has acquired Advanced 

Measurement Inc., a provider of auto-
mation, controls and data manage-
ment systems.

Rubicon Oilfield International has 
acquired the assets and operating 
business of World Oil Tools Inc.

Tesoro Corp. will change its name 
to Andeavor after acquiring the oil 
refiner and marketer Western Refin-

ing in a $4.1 billion deal. 

Tri-Point announced the acquisition of 
Edge Manufacturing & Technology and 
Crossfire Sales and Services. Both com-
panies, based in Midland, Texas, special-
ize in oil and gas production and pro-
cessing equipment, supplies, and associ-
ated services. The acquisitions enlarge 
Tri-Point’s expanding geographic foot-
print to include the Permian Basin.
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last
WORD

Catherine MacGregor, Schlumberger

D
rilling will never be a one-size-fits-all operation. 

Every well presents a unique set of conditions that 

vary during construction. For years the industry has 

been applying discrete drilling technologies and rely-

ing on incremental enhancements to improve drilling 

efficiency. While this has produced noteworthy results, 

performance is still plagued by inefficiencies due to 

the interfaces between multiple technology and ser-

vice providers. 

By adopting a holistic, consistent and collaborative 

approach to managing the entire drilling system, the 

industry can achieve fundamental improvements and 

new levels of drilling performance. This requires indus-

try participants to completely rethink the way we oper-

ate. We need to redesign and digitally enable workflows 

to drive integrated technology and service delivery 

platforms built on cloud-based single data sources. 

That is the way to empower the industry to rise above 

the present-day barriers of data and domain silos and 

disconnected drilling services. Such a radical level of 

change requires a new mindset for both operators and 

service companies.

Imagine a digital well construction platform, one that 

ensures optimal performance of the complete drilling 

system from planning to implementation. This platform 

drives the execution of digital well plans on a rig to 

enhance people productivity, assure equipment reli-

ability, optimize drilling workflows and reinforce com-

pliance and safety procedures. Roles and responsibili-

ties are redefined through redesigned workflows and 

embedded standard work instructions, thereby chang-

ing the work itself. The platform also would include a 

robust enterprise security framework that ensures the 

protection of data at all times.

The combination of data-driven technologies sup-

ported by domain knowledge will facilitate automation 

during planning and operations, leading to increased 

efficiency and consistency while also minimizing risk 

while overcoming complex drilling challenges. The 

industry will achieve new levels of drilling performance 

when it fully integrates people, processes and technolo-

gies from operators and service companies via digitally 

enabled workflows during the well construction cycle. 

Schlumberger is developing a domain-driven drilling 

software solution that provides all of these features and 

functionalities in a user-centric environment. Such an 

environment will enable a high level of collaboration 

during the planning phase so that multiple domain 

experts can work from a single model. This also will 

facilitate automated well design with immediate vali-

dation of changes, identify risks and uncertainties and 

provide traceability for design modifications. The result 

of the planning process is a digital well plan that is 

delivered to drilling operations.

During the drilling process large volumes of data are 

collected from multiple sources, including sensors and 

control units on the rig, downhole technologies, sur-

face instrumentation and the enterprise resource plan-

ning systems that drive logistics and planning-related 

information. Gathering all of the data into a single envi-

ronment fully enables collaborative domain workflows 

that are then executed in accordance with the digital 

well plan. An exception management process provides 

risk management when there are deviations from the 

plan. As more wells are drilled, intelligent automation, 

machine learning and data analytics are integrated into 

these workflows to ensure continuous improvement, 

leading to sustainably lower development costs.

The Schlumberger cognitive drilling rig, our “rig of 

the future,” will incorporate this new software platform 

with newly designed, digitally enabled hardware that 

connects to an integrated control system. Beyond the 

software platform, the Schlumberger rig of the future 

combines advanced mechanization with drilling auto-

mation applications. As a complete system, this will 

deliver disruptive drilling performance. 

Today the industry needs to do something it has 

never done before to achieve a genuine step change 

in performance. This requires rising above attempts to 

make incremental improvements in existing discrete 

workflows and technologies and instead completely 

redesigning the workflows and redefining the work 

itself with a clear focus on efficiency and consistency. 

The technology is out there to do this. It now comes 

down to what we make of it together. 

Drilling in a digital world
Integration and digital enablement will empower the industry to rise above  

data and domain silos.
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