
Regional Report:  

SOUTH AMERICA

A P R I L  2 0 1 9

Drilling Fluids & 

Oilfi eld Chemicals

Sliding Sleeves

Flow Assurance

Subsea Trees  

Special Section: 

Automation & Data 

Technology Showcase

The Rockies: Where 
Necessity Drives Effi ciency

HartEnergy.com

Market disruptions 
are delivering cost 
savings for Permian 
producers

http://HartEnergy.com


http://www.woodmac.com
mailto:energyintel@woodmac.com


EXPLORATION & PRODUCTION
W O R L D W I D E  C O V E R A G E

APRIL 2019
VOLUME 92  n I SSUE  04

A HART ENERGY PUBLICATION www.HartEnergy.com

DRILLING FLUIDS & OILFIELD CHEMICALS  

66 OBM system for difficult wells

70 BTEX-free asphaltene dispersants 

for a sustainable flow

SLIDING SLEEVES    

74 Pushing the limits in sliding sleeves

78 Sliding sleeve flexibility in 

completions operations

FLOW ASSURANCE   

80 Decoding fluid movement to 

enhance production

82 Challenging the industry’s approach 

to well diagnostics

SUBSEA TREES  

84 Demand for subsea trees increasing

REGIONAL REPORT: SOUTH AMERICA  

100 Large discoveries, falling costs drive  

interest in offshore South America

104 Brazil’s oil production outlook

18
EXECUTIVE Q&A   

Managing digital 
disruption positively

98
UNCONVENTIONAL REPORT: 
PERMIAN BASIN
Permian continues to drive 
US production growth

COVER STORY: FRAC SAND & LOGISTICS

INDUSTRY’S FIRST DISSOLVABLE 

LONG-RANGE FRAC PLUG – ILLUSION®

HIGH-EXPANSION FRAC PLUG

31

THE ROCKIES: WHERE NECESSITY 

DRIVES EFFICIENCY
96

SPONSORED CONTENT

INDUSTRY PULSE

Placing a priority on EOR8

Shifting sands

36
SPECIAL SECTION: AUTOMATION & 

DATA TECHNOLOGY SHOWCASE  

86 E&P highlights some of the latest 

automation and data technologies for 

the upstream oil and gas industry.

WORLD VIEW   

Oklahoma operator 
sharpens focus on US 
unconventionals

US major looks to grow 
output from Permian 
and beyond

12

16

http://www.HartEnergy.com




http://www.nineenergyservice.com/plugs


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, P.O. Box 3001, 

Northbrook, IL 60065-9977. 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, 2019. 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

ABOUT THE COVER Sand is decanted over a French-style drain 

to reclaim remaining water before the sand is mechanically dried 

or sorted. Left, reinvestments into aging developments in Brazil’s 

Campos Basin could add 230,000 bbl/d by 2025, according to Wood 

Mackenzie.  (Cover photo courtesy of Black Mountain Sand; Left 

photo courtesy of Leo Francini/Shutterstock.com; Cover design by 

Felicia Hammons)    

AS I SEE IT 

Out of many, one  7

MARKET INTELLIGENCE

Physics-based or data-driven models? 22

DRILLING TECHNOLOGIES

Green shoots sprout for offshore drillers 25

COMPLETIONS & PRODUCTION

Finding a solution to the frac hit problem 27

DIGITAL SOLUTIONS

A new science for well forecasting 28

Training simulators are helping maximize drilling operations 32

SHALE SOLUTIONS

Testing internal wear-resistant coatings in production tubing 50

Improving the odds of success for refracturing 54

OFFSHORE SOLUTIONS

Harnessing new technology for BOP testing 60

TECH TRENDS 108

INTERNATIONAL HIGHLIGHTS 112

ON THE MOVE/INDEX TO ADVERTISERS 114-115 

LAST WORD 

Collaboration: the cornerstone of digital transformation  116

COMING NEXT MONTH The May edition of E&P will be our special 2019 offshore 

technology yearbook issue. Chapters will include an overview, production forecast, key 

players, drilling technology, production technology and case studies. As always, while 

you’re waiting for your next copy of E&P, be sure to visit HartEnergy.com for the latest news, 

industry updates and unique industry analysis.

mailto:custserv@hartenergy.com
http://HartEnergy.com
mailto:htinne@hartenergy.com


 

 

 

 

ONLINE CONTENT  APRIL 2019 

Subscribe at HartEnergy.com/subscribeAVAILABLE ONLY ONLINE

Opinion: Is South Africa ready for a gas boom?

By Nicholas Newman, Contributing Editor   

The consensus is that South Africa has a lot of groundwork to cover over 

the next six to 10 years to be ready for the prospective gas boom.

Vaca Muerta: poised for liftoff

By Stephen G. Beck, Stratas Advisors

In 2018 oil production in Argentina reached nearly 500,000 bbl/d, up 2% 

from 2017 and halting a multiyear decline.

Exciting times in the  
Austin Chalk   

By Ariana Hurtado, Associate 
Managing Editor, E&P  

Southeast of the Haynesville, the east-

ern Louisiana Austin Chalk is making 

headlines from the great interest gained 

by EOG Resources, ConocoPhillips, 

Marathon Oil and others.

New E&P model emerges as 
belts continue to tighten   

By Susan Klann, Contributing Editor  

Analysts forecast that stricter spending 

guidelines recently set forth by public 

E&P companies could result in slower 

production, lower service costs and, in 

turn, possibly higher commodity prices.

Anadarko Petroleum CEO  
Al Walker’s views      

By Leslie Haines, Editor-at-Large,  
Oil and Gas Investor 

The chairman and CEO of Anadarko 

Petroleum Corp. weighs in on the 

Permian, LNG, investor sentiment,  

politically motivated barrels and why  

he is not worried.

Myanmar prepares for next  
oil, gas bidding round   

By Ravi Prasad, Contributing Editor   

Myanmar plans to offer onshore  

and offshore acreage during its 

upcoming bid round. 

Apache pushes forward at 
Permian Basin’s Alpine High  

By Velda Addison, Senior Editor,  

Digital News Group 

Apache aims to produce between 85,000 

and 90,000 boe/d at Alpine High in the 

Permian Basin this year, running fewer rigs.

n Tapstone Energy 
executive on well 
spacing

Chuck Duginski takes us 
through the company’s 
formation and why  
others will ‘validate’ the 
company’s approach to 
well spacing.

n PetroEdge Energy’s 
focus, shale  
market outlook

Scott Wessels, vice 
president of geoscience, 
explains how PetroEdge‘s 
focus is exploiting wells 
that may have been over-
looked or underexploited. 

VIDEOS:

By Jessica Morales,  
Video Reporter,  

Digital News Group
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Out of many, one   
The solutions for the energy challenges of tomorrow will 

require creativity and diversity. 

F
ifteen years ago I found myself sitting in the lithostratigraphy laboratory 

onboard a scientific research drilling ship off the coast of the Azores con-

templating my decision to study communications at Texas A&M University 

rather than science or engineering. At that time, I was part of a team that com-

prised engineers, geologists, geophysicists, geochemists and microbiologists 

analyzing the cores collected deep below the seafloor to learn more about the 

third rock from the Sun we call home. Two months in the middle of the Atlan-

tic Ocean led to additional trips in the Gulf of Mexico, the Arctic Ocean and 

the Indian Ocean over a two-year timespan. The life lessons I learned aboard 

the riserless research vessel JOIDES Resolution will stay with me forever. 

One lesson was to get creative if a needed tool was not available, since mak-

ing a quick trip around the corner to the hardware store was not possible. 

Another was that it is OK to disagree, just be respectful about it because being 

mad at someone while stuck on a ship in the middle of an ocean is not healthy. 

Recently, I was reminded of the third lesson—the importance of perspec-

tive—while attending Oil and Gas Investor’s 25 Influential Women in Energy 

luncheon on Feb. 12. Speaker M. Katherine Banks, vice chancellor of engi-

neering and national laboratories at Texas A&M University, noted in her 

remarks, made while accepting the program’s Pinnacle Award, the need for 

young women to enter STEM fields. 

“Currently, there are 1.6 million engineers working in the United States, 

and only 14% are women,” she said. “The percentage of women graduating 

with an engineering degree remains less than 20% nationally.”

She added that low numbers of women in STEM fields mean that the per-

spective of half the population is missing. 

“Engineering relies on design creativity, and diversity of perspective leads to 

better product development,” she said. “If products are developed without the 

perspective of half of the consumer base, problems can arise.”

I agree that engineering relies on creativity. The complex genius that is an 

operational subsea compression system or the technology that makes remote 

drilling possible are just two of many examples of this. However, diversity of per-

spective is more than just including women in the conversation. It is the pairing 

of creative arts, like music, photography or writing, with STEM to develop the 

diversity of thought and the discipline to harness complexity positively.

The changing global energy markets are driving new ideas and technologies 

to ensure the world has the energy it needs. Meeting that demand by providing 

an energy supply at a lower emissions cost that is secure, 

competitive and sustainable will require the creativity and 

diversity of many to find the best path forward for all. 

http://HartEnergy.com
mailto:jpresley@hartenergy.com
http://HartEnergy.comEPmag.com
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Brian Walzel, Associate Editor, Production Technologies

I
n an industry environment in which production hall-
marks like IP30 indicate the success of a development, 

sustained production over a longer period of time isn’t 
particularly in vogue—especially where private equity is 
involved. The industry attitude of producing as much as 
possible as quickly as possible has pushed tertiary recov-
ery to second tier status.

Despite CO
2
 EOR uplifting recovery rates from about 

40% in most U.S. fields to as much as 60%, according 
to Denbury Resources, rapidly declining development 
costs for both onshore and offshore projects have rele-
gated EOR to the bench.  

According to a report issued in November 2018 by 
the International Energy Agency (IEA), the number of 
global EOR projects has grown from 237 in 2000 to 375 
in 2017—an increase of 58%—but the amount of oil 
produced by EOR methods has mostly remained steady 
at 2% of the global supply during that time. 

The report’s authors cited a lack of resources among 
the reasons why there isn’t much of an appetite among 
producers today to pursue EOR projects. It also often 
comes down to economics. 

“There is a current preference in the upstream indus-
try for projects that can generate faster returns,” the 
IEA report stated. “An EOR project requires time to 
plan, test and implement, and generates incremental 
production only in the latter stages of a field’s lifetime.”

Despite the reticence of much of the industry to 
adopt EOR, a handful of operators continue to pri-

oritize EOR and make it a part of their operations. 
Onshore producers, such as Hess, EOG Resources, 
Occidental Petroleum, Denbury Resources and, despite 
its primary business as a pipeline company, Kinder 
Morgan, all leverage EOR methods in their production 
strategies with varying degrees of priority. Chevron and 
BP, among others, apply various EOR methods to their 
offshore activities as well. 

And with the creation of the new 45Q credit, or 
FUTURE Act, EOR could be more appealing. The man-
date, put into action last year, provides a tax credit of 
$35/tCO

2
 that can be applied for EOR projects.

“The FUTURE Act also helps the development of new 
technology to open up future possibilities for both EOR 
and carbon capture,” said Richard Jackson, senior vice 
president of operations support at Occidental. “As more 
CO

2
 becomes available, for not only EOR but other 

utilizations, this increased demand will result in the 
advancement of safe and economic CO

2
 capture and 

utilization projects, enabling technology, efficiency and 
economic improvements, which is exactly the legisla-
tion’s objective—all while reducing CO

2
 emissions.”

EOR in the Permian
Occidental is the leading Permian Basin operator utiliz-
ing EOR methods. According to its website, Occidental 
injects more than 26.9 Bcm (950 Bcf) of CO

2
 into oil 

reservoirs in the Permian. The company states its EOR 
practices can increase ultimate oil recovery by 10% to 
25% in the fields in which it is deployed. Through June 
2018, Occidental was producing 153,000 boe/d through 
CO

2
 EOR. 

Placing a priority on EOR     
Shale’s lure of quick returns has put EOR on the bench, but some companies prefer the 

long game. 

Occidental produced more than 150,000 boe/d in its Permian Basin operations through the use of CO
2
 EOR. (Source: Occidental Petroleum)

http://HartEnergy.com
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Jackson said Occidental has created value in EOR by 
focusing on geoscience and reservoir engineering to 
ensure that the reservoir is understood and managed at 
a detailed level over many years for maximum recovery. 

“From a cost standpoint, the ability to safely manage 
production costs, facilities and pipelines over many years, 
and with good mechanical integrity, requires us to be 
proficient at both engineering and operations,” he said. 
“Occidental has over 200,000 wells in the Permian, which 
requires efficient management of detail at high volume.”

Occidental leverages the low production decline rates 
associated with EOR to withstand fluctuating commod-
ity cycles.

“EOR provides opportunities to find significant addi-
tional recovery in development areas that already have 
infrastructure and operating capability,” he said. “This 
provides an advantage in incremental development costs.” 

One of the challenges for Occidental is acquiring 
enough CO

2
 for use in the vast number of wells in 

which it wants to apply EOR.
“We have a lot of running room to grow in terms of 

EOR projects if [Occidental] could just get more CO
2
,” 

Cedric Burgher, Occidental CFO and senior vice pres-
ident, said during the company’s fourth-quarter 2018 
investor presentation. “It’s kind of the irony in today’s 
world where most people want to eliminate CO

2
 emis-

sions, and we just can’t get enough CO
2
 commercially 

to our locations. And it’s an area we’re focused on.”

EOR in the Eagle Ford
Last year Denbury Resources—already one of the lead-
ers of EOR production—doubled down on its approach 
by acquiring Penn Virginia, along with its acreage in the 
Eagle Ford, for $1.7 billion. The deal allows Denbury to 
apply its CO

2
 EOR recovery practices in the Eagle Ford’s 

Gonzales County, which lies in proximity to the compa-
ny’s CO

2
 infrastructure in the Gulf Coast. Denbury has 

12 EOR projects underway.
“The performance of these EOR projects has been 

remarkable, with the projected increase in EUR rang-
ing from 30% to 70% above primary recovery,” said 
Denbury CEO Chris Kendall during the company’s 
third-quarter 2018 investor call. “Applying that factor 
across the prospective portions of Penn Virginia’s acre-
age, we believe that incremental recovery of 60 million 
to 140 million barrels is possible.”

Kendall said Denbury has identified more than 400 
producing wells it acquired in the Penn Virginia deal 
that are candidates for EOR. The company has begun 
planning a series of pilots across the oil window and 
has targeted 2021 for full development. He added that 

Denbury is applying some of the lessons learned from 
previous EOR methods deployed in the Eagle Ford as 
well as its own analysis for its latest project.

“One essential element is the option to use Denbury’s 
CO

2
 as the miscible injectant rather than rich hydrocar-

bon gas, which to date, has been the only injectant used 
in the Eagle Ford,” Kendall said. “While rich hydrocar-
bon gas may provide ultimately to be the better eco-
nomic choice for Eagle Ford EOR, simulations predict 
that CO

2
 should recover even more oil than rich hydro-

carbon gas, and we will test both in our field pilots.”

Future of EOR
According to the IEA, EOR projects are likely to remain 
modest through the mid-2020s as U.S. shale continues 
to dominate global production and Canada and Brazil 
emerge as larger contributors. But the IEA predicts that 
during the latter part of the decade, EOR could become 
more favorable.

“By then, a greater number of regions and countries 
also have become mature production provinces and are 
more inclined to pursue efforts to maintain production 
or slow declines by supporting EOR developments,” the 
IEA report stated.

The IEA estimates that between 2025 and 2040, total 
EOR production will increase from 2.7 MMbbl/d to 
4.5 MMbbl/d and account for 4% of global produc-
tion. Jackson said EOR also may become more attrac-
tive in oil production as the industry moves toward a 
low-carbon future. 

“As we look toward a lower-carbon economy, CO
2

EOR has the ability to produce a low carbon oil barrel 
as it inherently sequesters a significant amount of CO

2

when compared to the emissions associated with that 
barrel of oil,” he said. “It can be done commercially, at 
scale and, most importantly, it is done today.” 

Occidental estimates that EOR can help the company recover 

15% to 20% more oil. (Source: Occidental Petroleum)

http://HartEnergy.com
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Brian Walzel, Associate Editor, 

Production Technologies

D
evon Energy has moved into 2019 with a more 
sharpened focus on its high-margin, low-cost 

U.S. shale plays in the Stack, Powder River, Permian 
and Eagle Ford basins. During Devon’s fourth-quar-
ter 2018 investor report, issued in February, the 
company announced it would look to either sell or 
spin off its Barnett Shale and Canada assets this year. 
According to Devon, the deal would lead to $780 
million in annual cost savings by 2021.

The potential offl oading of two plays will leave 
Devon in four unconventional plays each with 
breakevens under $50/bbl. 

“With our world-class U.S. oil resource plays rap-
idly building momentum and achieving operating 
scale, the fi nal step in our multiyear transformation 
is an aggressive, transformational move that will 
accelerate value creation for our shareholders by 
further simplifying our resource-rich asset portfo-
lio,” said Dave Hager, Devon’s president and CEO. 
“New Devon will emerge with a highly focused U.S. 
oil portfolio and has the ability to substantially 

Devon sharpens focus on 
US unconventionals 
Oklahoma operator looks to shed Canada and Barnett assets. 

A Devon pumpjack on an early Stack/Meramec well has operated since 2015 in Canadian County, Okla. (Source: Devon Energy)

http://HartEnergy.com
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increase returns and profi tability as we aggressively align 
our cost structure to expand margins with this top-tier 
oil business. The new Devon will be able to grow oil vol-
umes at a mid-teens rate while generating free cash fl ow 
at pricing above $46 per barrel.”

Devon will deploy up to $2 billion in capital this year, 
with 47% being allocated to its Dela-
ware Basin activities, 21% to the Stack 
and 16% each to the Eagle Ford and 
Powder River basins.

Delaware Basin

Devon will put most of its focus this 
year on its Wolfcamp and Bone Spring 
projects. According to the company’s 
fourth-quarter 2018 investor report, 
about 45% of the company’s drilling 
activity will be located in the Wolf-
camp, where Devon is running 11 
operated rigs and plans to spud about 
125 wells this year. In the Wolfcamp, 
Devon plans to spud its Mean Green, 
Arena Roja and Jayhawk wells by the 
second half of the year, all located in 
its Rattlesnake development area.

Rattlesnake already has proven to 
be a hit for Devon after its 12 Seawolf 
wells delivered an average 30-day IP 
of 3,300 boe/d per well. In Devon’s 
Todd development program of the 
Bone Spring, the company touted the 
success of what it says are the highest 
production rates in Delaware history. 
According to Devon, two Boundary 
Raider wells saw IP 24 of 12,000 boe/d 
per well last year. Additionally, the 
company’s three Tomb Raider wells 
had 30-day IP rates of 3,500 boe/d per 
well. The company expects to bring 
about 20 more wells online in the 
Todd development area this year. 

Last year Devon produced 75,000 
boe/d in the Delaware Basin and 
expects about a 40% increase in pro-
duction there this year.

Stack

Devon is moving forward in the Stack 
with a refocused infi ll development 
program  and fl owback after its initial 
development efforts last year at Show-

boat, Horsefl y and Bernhardt underwhelmed at nine to 
12 wells per drilling unit.

The company announced in its fourth-quarter 2018 
investor report that it will now transition to infi ll devel-
opments with four to six wells per unit, primarily tar-
geting the Upper Meramec window. The strategy has 

http://HartEnergy.com
http://www.uscortec.com
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proven successful so far at its Safari, Northwoods, 
Pony Express and Scott wells, which feature between 
four and fi ve wells per drilling spacing unit and 
achieved 30-day IP rates of between 1,400 boe/d and 
3,100 boe/d.

“As important as the strong rates are the signifi cant 
capital effi ciencies in these infi ll developments,” 
Hager said during Devon’s fourth-quarter 2018 con-
ference call. “The drilling and completion costs of 
our infi ll wells are coming in at approximately 30% 
lower than the parent wells, a positive step change in 
capital effi ciency.”

Eagle Ford
Devon will be increasing activity in the Eagle Ford 
this year with a three-rig program, up from two, for 
about 70 spuds. The company hopes to put between 
40 and 50 wells online in the Eagle Ford by the end 
of the year. In addition, Devon is targeting about 25 
wells for refractures.

“We’re having great success with our refrac pro-
gram, especially high-end success with our liner 
refracs,” COO Tony Vaughn said during Devon’s 
investor call. “There we’re spending about $4 million 
per well. When we tried to go without liner and with-
out trying to add new perfs and direct our injection 

with a plug-and-perf system, we can save about $1.5 
million and get back to something closer to about 
$2.5 million.”

Vaughn said Devon is seeing an increase in pro-
duction on wells that have been refractured with the 
liner system of about 1,000 bbl/d. He added that 
the company has about 700 wells that are potential 
refrac candidates.

This year Devon plans to initiate an Austin Chalk 
appraisal program with fi ve tests. The company 
expects fi rst production there by the second quarter 
of the year.

Powder River Basin
Stepping up activity in the Powder River Basin, 
Devon will double its rig count in Wyoming to four 
while adding a dedicated frac crew. Activity this 
year will include about 50 spuds. The company 
already has seen production increases this year, as 
it reported in its year-end 2018 report in February. 
The eight wells Devon put online in late December 
2018 saw average 30-day IP rates of 1,500 boe/d.

“January oil production rates were up 25% versus 
the fourth quarter [of 2017],” Hager said. “The 
expected exit-to-exit oil growth rate for these emerg-
ing opportunities is greater than 50%.” 

world
VIEW

This Devon rig operated in the Stack/Meramec in Blaine County, Okla. (Source: Devon Energy)
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Velda Addison, Senior Editor, Digital News Group

A
s production in the Permian Basin drives growth 

for Chevron Corp., a trio of other shale and 

tight assets as well as Tengiz expansion projects in 

Kazakhstan and subsea tieback opportunities in the 

Gulf of Mexico (GoM) are also primed to help push 

the company toward its goals.

The U.S. major said March 5 it expects to deliver 

3% to 4% annual global production growth through 

2023. About 1.5 MMboe/d in new production is antic-

ipated, driven mainly by lower risk, short-cycle assets.

“The biggest source of new production is expected 

to come from the Permian,” Jay Johnson, Chevron’s 

executive vice president of upstream, told analysts.

Chevron aims to boost its Permian shale production 

to 900,000 bbl/d by year-end 2023. The company’s pro-

duction in the Permian jumped 84% to about 377,000 

bbl/d by year-end 2018, compared to a year earlier.

The company isn’t alone in its quest.

Exxon Mobil Corp. aims to ramp up production 

by nearly 80% to more than 1 MMboe/d by 2024. 

“A growing source of new production is the other 

shale and tight assets, including Vaca Muerta, Duver-

nay and Appalachia. Later in the period, we expect 

contributions from major capital projects that are 

already in execution such as FGP [Future Growth 

Project at Tengiz],” Johnson said. “Our new pro-

duction over the next fi ve years is not dependent on 

sanctioning new major capital projects. By the end 

of 2023, these sources should contribute around 1.5 

million barrels of new production each day.”

Production growth plans come as energy com-

panies continue working to meet rising global 

demand. They are aiming to do so while also keep-

ing spending in check, taking advantage of technol-

ogy offerings and other methods to drive effi ciency 

and returning more cash to shareholders.

Other shales
Chevron is developing emerging shale and tight assets 

in Argentina’s Loma Campana in the southern Vaca 

Muerta Shale, Canada’s Duvernay and Appalachia’s 

Marcellus. Cost and production improvements are 

already yielding “attractive returns” as the company 

steps up its drilling program in Argentina, having 

added about 162,000 net acres in the Vaca Muerta.

“We have an eight-well pilot in the El Trapial area 

and another four-well pilot in the adjacent Naram-

buena area scheduled for this year,” Johnson said. 

“We believe these three areas could offer an incre-

mental 2 billion barrels of resource.”

He added the company is also generating value, 

particularly from condensate to local markets, in 

the Duvernay, while low development costs and 

improved infrastructure are strengthening realiza-

tions and making returns competitive for gas in the 

Marcellus and Utica shale plays.

Tengiz Field expansion
Work at the Tengiz Field, where the integrated FGP 

and the Wellhead Pressure Management Project 

(WPMP) are underway to increase production, pro-

gresses toward fi rst oil in 2022 for Tengizchevroil. As 

explained by Chevron, WPMP provides “facilities that 

allow new and existing wells to fl ow even at lower 

reservoir pressures,” while the FGP aims to “enhance 

recovery and increase production to approximately 1 

million barrels of oil equivalent per day.”

The fi ve-phase FGP-WPMP is expected to hit the 

peak of logistics activity this year. Chevron reported 

that the engineering phase is 90% complete and 

the offsite module fabrication phase is 65% com-

plete. “In South Korea we are building a total of 91 

processing utility modules. In Italy we are building 

fi ve gas turbine generators, and in Kazakhstan we 

are building 75 pipe rack modules,” Chevron said. 

The project also includes an offl oading facility adja-

cent to the fi eld in the Caspian Sea.

In addition, 25 wells for the drilling phase have 

been drilled and completed.

GoM
The focus in the GoM remains on improving 

returns, including by lowering unit operating and 

US major looks to grow output from 
Permian and beyond 
Chevron expects to deliver 3% to 4% annual global production growth through 2023.
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development costs by deploying standardized equip-
ment and using fi t-for-purpose surface facilities.

Operating costs have been cut in half to less than 
$10/bbl, compared to 2014, Johnson said, adding 
the company is targeting $16-$20 unit development 
costs for newer fields such as Anchor, Ballymore 
and Whale. That would be a third lower than the 
company’s last set of greenfield deepwater invest-
ments, he said.

The company also is looking to capitalize on subsea 
tieback opportunities, given Johnson said about 60% of 
Chevron’s exploration blocks are within tieback range. 
Plus, recently certifi ed multiphase subsea pumps, which 
will be tested later this year at the deepwater Jack-St. 
Malo Field, are capable of increasing recovery and 
extending the lengths of tiebacks.

Rather than home runs, or big greenfi eld projects, 
“there’s going to be a lot of singles and doubles with tie-
backs into facilities,” which are highly economic as well, 
Chevron CEO Mike Wirth said.

Technology
Wirth also pointed out that the company is “aggressively 
expanding the application of digital technologies and 
working to broaden its impact across our company. 
We’re using digital to change the way we work and to 
strengthen a culture of innovation and agility.”

Earlier, Barclays analyst Paul Cheng asked about how 
digitalization will improve operations, looking for spe-
cifi c examples.

“We have the ability now to actually run decline curve 
analysis, not only on our own wells but on every well 
in the basin every month, and this is done through 
artifi cial intelligence,” Johnson responded. “It gives 
us tremendous insight into how the basin is working, 
where the most prolifi c areas [are]. … It’s just across 
the board.”

He admits it is still early in process, but he believes 
digital efforts will pay off in terms of driving effi ciency.

“I think it’s going to revolutionize the upstream busi-
ness,” Johnson said. 
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Jennifer Presley, Executive Editor 

T
he digital enablement of the oil and gas industry 

underway is truly transformational. From improved 

methods of fi eld development to the reduction of 

nonproductive time through real-time monitoring of 

systems and more, use of data analytics and artifi cial 

intelligence (AI) is propelling the industry into the 

future. One company leading this march is Baker 

Hughes, a GE company (BHGE), leveraging oil and 

gas expertise and digital know-how to deliver added 

value to operators. 

E&P recently spoke to John Kerr, BHGE’s vice presi-

dent and CTO for oilfi eld equipment, at the company’s 

annual meeting in Florence, Italy, about the impact of 

digital on the industry, working with Silicon Valley and 

harnessing the creativity of the next generation. 

E&P : How are data analytics and 

AI changing the industry? 

Kerr: Greatly, and there’s so much 

still to do in the space. There 

are digital aspects as to how we 

illuminate production and from 

those data [and] how we then 

offer solutions on the back of that. 

For example, we provide virtual 

fl owmetering in the subsea space. 

It allows us to combine a series 

of measurements from the reservoir to wellhead/tree 

measurement, to manifold measurement, and through 

a variety of point pressure and temperature measure-

ments, we can infer fl ow characteristics, which ultimately 

removes the need to put in physical property meters or 

wet gas meters. There’s a signifi cant saving there as well 

at the same time as delivering value.

The other aspect of digital is asset performance man-

agement [APM]. EngageSubsea is the Subsea Connect 

platform for APM, and it has us looking at the oper-

ating performance of the hardware we’ve installed. A 

good example from a subsea tree perspective is moni-

toring the actual performance of the stroke and curves 

of actuators against expected performance. 

From an electronics perspective, you can monitor 

temperatures, vibrations and heat, which allows you to 

infer availability. If you can start predicting availabil-

ity, you can start scheduling routine maintenance and 

change-out before you start getting into a failure situa-

tion. That goes for everything on the seabed as well as 

in the well. That’s APM. 

E&P : In regard to the disruptive nature of digital, how 

do you manage that disruption so it is a positive and not 

a negative?

Kerr: Believe you me, there’s a lot more disruption 

to be had than what we see now. There’s a learning 

phase that we’re still going through, collectively, as an 

industry. I think there are business elements that we 

have to change, but I think the community that exists 

in the businesses now can get their head around [those 

changes] very quickly. 

We’ve probably had greater success with the clients 

that we have developed the larger digital solutions for 

by just being almost transparently open, sharing our 

learnings with them and hopefully encouraging them to 

share [their learnings] with us. We’ve taken a very hon-

est approach with what we can do. We’ve even allowed 

our clients, in some instances, to recommend strongly 

into what has ultimately then become part of our strat-

egy and tactics on digital evolution.

We can link the reservoir to the seabed to rotating 

production and processing through to LNG. Once you 

start to think about the digitalization or digitization of 

that, we have a not necessarily complicated but seem-

ingly complex environment in which to deliver digital 

solutions. That’s only going to be successful by sharing 

a perspective of openness.

E&P : What are your thoughts on the inroads being 

made by Silicon Valley?

Kerr: Their participation was inevitable. We enjoy their 

participation in the space. There is a lot we will learn, just 

as there is a lot they will learn from us. Any industry we 

work with today, whether it be hardware-related or digi-

tal-related, we gain much ground by working and collab-

orating where appropriate. Where we end up competing, 

Managing digital disruption positively  
Advancements in digital systems deliver value while transforming an industry.

John Kerr
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that’s to be decided and defined, based ultimately on 

their ambition. These companies bring a huge amount of 

horsepower and infrastructure from their side. We bring 

a huge amount of the same but from a deep-seated and 

wide understanding from the oil and gas production side. 

It’s going to be quite interesting to see how it lands. 

E&P : How do you bridge the communication gap 

between, for example, a subsea engineer and a Silicon 

Valley computer scientist? 

Kerr: There are so many instances of that changing 

culture that we have to address as an industry. We, as 

an organization, have to change the way that we engage 

and the way we talk. Irrespective of the newness of the 

full-scale biblical level digitalization of everything, you 

look at the other end even more, which is the more tra-

ditional way, to the point where we are no longer prod-

uct sales individuals. 

The product side is set somewhere in the context of 

how we engage, but the front ends of our organizations 

have to be a whole lot more entrepreneurially savvy 

and much more business savvy. There is a need to work 

out what a true digital entrepreneur is, as far as how 

that looks toward a client. We have to do it at the other 

end of the scale as well. The whole culture has to oper-

ate differently.

E&P : How are you capturing the knowledge of your 

experienced people that are nearing retirement and 

passing it on to the next generation?  

Kerr: It’s ensuring that we have the right mix and distri-

bution of age and experience across the function; take 

engineering and technology being one. It’s a challenge 

the industry has talked about for many years. I’ve been in 

this industry for 34 years, and forever we’ve talked about 

the big crew change. We’re well into it, I think. How much 

we’re in it remains to be seen. I’m an ex-apprentice from 

Vetco Gray of old. That’s how I came into this industry, so 

I’m very passionate about that and graduate programs. 

It also is important that we make what we do con-

temporary. To be successful in digital, we can’t have a 

community of 55- to 65-year-old gentlemen pioneering 

the digitalization of the deal. Our job is to create the 

space, drive and the environment and commitment to 

bring in the next generation of individuals who will 

unlock the value of that throughout. 

The engageSubsea platform provides live status updates of offshore activity planning, real-time order status and more. (Source: BHGE)
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Richard Mason, Chief Technical Director

A once quiet debate is nearing critical mass with 
repercussions in the oil and gas space. Indeed, the 

event horizon of sub-$60 oil suggests the critical mass 
threshold may be at hand. 

The debate stems from the vexatious issue of par-
ent/child well interaction and the related phenom-
enon of interference on nearby wells from frac hits 
during well stimulation. The phenomenon implies 
restrictions on recoverable reserves and threatens 
the financial model associated with reserve-based 
lending as a mechanism for financing capital-inten-
sive oil and gas development.

Essentially, if the first well drilled on any section is 
the best the industry will see out of that section, well 
interference diminishes recovery, strands reserves and 
threatens sustainable profitability.  

The rising volume of trade 
presentations and the increased 
mention of well interference in 
energy company earnings calls 
indicate the problem is expand-
ing, especially as E&P companies 
move inexorably toward full-field 
development in tight formation 
oil and gas.

At its root, the debate involves whether the old par-
adigm of physics-based modeling will yield to a new 
paradigm via data-driven artificial intelligence (AI) 
and machine learning. Intertwined in the debate is 
whether the way forward should be dominated by 
domain experts or whether the industry needs to go 
“open source” by making room for data experts who 
may have only a passing knowledge of oil and gas. 

Traditional approaches to reservoir simulation and 
decline curve projections are based on decades-old 
physics-based approaches that worked admirably in 
conventional settings where each model developed 
its own “street cred.”

The problem has been adapting both models to 
tight formation oil and gas. This is not the first time 
such issues have vexed an industry. Albert Einstein’s 
idea of a unified theory generated equations about 

the universe that withstand the test of time but run 
into trouble on the quantum mechanics level. 

The analogy loosely applies to oil and gas. 
Reservoir simulation is based, in part, on the con-
stants of differential equations applied to fluid 
dynamics. But what works in a conventional reservoir 
runs into trouble at the nano-level associated with 
tight formation oil and gas.

Think of it this way: The old paradigm for address-
ing reservoir development is “input – rules = output” 
or “Mother Nature – man – devised rules = output.”

The problem is the middle portion of the equa-
tion, which injects personal assumptions into the 
mix and adds bias, whether the model is overly 
inflated type curves for tight formation oil and gas 
or well interference. Proof of bias is inherent in the 
fact that well interference and frac hits are getting 
worse, not better.

This implies domain experts have become captive of 
their own bias within the broader 
spectrum of industry inertia. 

The new paradigm is the poten-
tial embodied in data-driven AI, 
which postulates “input – output = 
rules” as an approach to the multi-
variate asynchronous Rubik’s Cube 
of downhole challenges. Think of 

it as the “Mother Nature – output 
= rules” paradigm that eliminates bias by treating each 
well, each pad and each 3-D cube of earth as unique 
but interrelated.

For the most part, domain experts remain passion-
ately skeptical about the new data-driven paradigm. 
Unfortunately, a low commodity price environment 
does not accommodate passion as a solution. 

While operational efficiency will help the indus-
try adjust to lower prices, it alone will not solve the 
challenge of generating sustainable profitability. 
The path forward calls for collaboration between the 
data gurus and industry domain experts. Ford, GM 
and Toyota did great with cars. But Silicon Valley 
postulated driving could be reframed as a computer 
science problem, which is why Silicon Valley leads 
the way on autonomous vehicles.

That analogy applies to oil and gas. 

Physics-based or data-driven models?     
The problem has been adapting both models to tight formation oil and gas.

n Well interference has  
become problematic in  
oil and gas.

n Will data-driven analysis  
via AI provide a solution?
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S
ome people count birthdays as their most glorious 
time of the year, while others count family holidays 

or big summer vacations. Call me crazy, but we are 
just one month out from my happiest time.  

The countdown clock to the 50th anniversary of the 
Offshore Technology Conference (OTC) is ticking, 
and I’m making my exhibitors list and checking it 
twice. I also have a long list started of technical presen-
tations that I want to be sure to catch. OTC week goes 
by quickly, and preparation goes a long way in ensur-
ing the four days spent on site are successful ones. 

Speaking of time, the past four or so years for the 
offshore sector have not been the kindest. However, it 
appears people are once again dipping their “toes back 
in the water,” according to a recent report by the same 
name published by Barclays Equity Research in February. 

Analysts expect 2019 to be a transition year with 
2020 setting up to be the start of a multiyear growth 
trajectory. However, growth will 
look very different this time around. 

“Projects will be smaller, techni-
cal requirements will be lower and 
bids will be more competitive,” the 
report stated. “Overall, we expect 
the next peak in offshore capex 
(~2023/25?) to fall well short of the 
prior one (2013/14), by perhaps as 
much as 20-30% lower.”

Structurally, the offshore market 
is very different today as the eco-
nomic breakevens for deepwater 
projects now fall under $50/bbl in 
many cases versus the $80/bbl once required. Barclays 
cites reductions in costs through standardization, 
design simplifi cation and phased development plans 
as key to delivering the lower breakevens. 

Modest increases in offshore activity are expected by 
Barclays, with its fl oater rig count forecast increasing 
from 116 at year-end 2018 to 130 at year-end 2019. 
Pricing, however, will likely remain depressed as the 
industry works through its overcapacity. For example, 
the day rates for an ultradeepwater fl oater have fallen 
from a $600,000/day rate predownturn to $150,000/
day rate, the report noted.

“Similar to the high-grading of the U.S. onshore 
rig fl eet and the subsequent drilling effi ciencies, the 
quality of the deepwater rig fl eet at about 125 rigs 
today is considerably greater than at the 2014 peak 
when 260 rigs were operating,” according to Bar-
clays. It will be the highest quality, highest spec rigs 
that go back to work and will be able to command 
premium day rates. 

The analysts count 30 “super-spec” drillships in the 
global fl oater fl eet today. These 
premium rigs are rated at DP3 
class, dual-activity, with seven BOP 
rams and dual BOPs and would be 
contracted faster and earn higher 
day rates than other sixth- or sev-
enth-generation fl oaters, the report 
noted, adding that the rig contrac-
tors to benefi t most would be Trans-
ocean, Rowan, Diamond Offshore 
and Ensco.

Among the many good signs that 
indicate an improving market are 
the increase in seismic activity, with 

pricing up 35% this year and higher exploration bud-
gets, Barclays noted. 

Chevron, for example, increased its 2019 exploration 
capex budget to $1.3 billion, up 18% over 2018’s $1.1 
billion. Other exploration highlights noted by Barclays 
include the 17% increase in Hess’ budget to primar-
ily drill exploratory/appraisal wells in Guyana and 
AkerBP’s 40% increase to drill 15 exploration wells. 

All signs point to a good 2019, 
an even better 2020 and a fan-
tastic 50th anniversary celebra-
tion for OTC. 

Green shoots sprout for offshore drillers
The year is shaping up to be a solid one of transition for the offshore sector. 

Read more commentary at 

HartEnergy.com

JENNIFER PRESLEY
Executive  Editor

jpresley@hartenergy.com

The quality of the 
deepwater rig fl eet 

at about 125 rigs 
today is considerably 

greater than at the 
2014 peak when 260 
rigs were operating.
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W
hile oil and gas companies work to drain 

reservoirs of every possible barrel by drilling 

thousands of infi ll, or child, wells, they have found 

many of those infi ll wells communicate or “hit” parent 

wells. The effect often leads to decreased production 

in parent wells—up to 30%, according to Schlum-

berger—declines in EUR or, in some cases, damaged 

well equipment.

Suffi ce it to say, frac hits are a problem that has the 

industry’s attention. It was telling that a primary theme 

at February’s annual Hydraulic Fracturing Technology 

Conference and Exhibition (HFTC) in The Woodlands, 

Texas, was on parent/child well interactions—at least 

10 SPE papers addressed the topic.

So far, the causes of well interaction have been iden-

tifi ed as ones of proximity and volume.

“More infi ll drilling, more stages, high sand [per] 

lateral foot completions, tighter 

cluster spacing—these are 

among the reasons frac hits are 

becoming a persistent problem,” 

wrote Yvonne Scherzer and oth-

ers from Endeavor Resources in 

their study of frac communica-

tion in the Midland Basin.

Meanwhile, Tao Xu, et al., of 

Schlumberger found that, nor-

malized by total proppant and 

lateral length, parent wells in the 

Delaware Basin located less than 

244 m (800 ft) from a child well saw a 91% chance of 

experiencing a frac hit. The chances fell the farther 

apart the wells were spaced, but the odds were still 

high—81% for 366-m (1,200-ft) and 488-m (1,600-ft) 

spacing, and 79% for well spacing greater than 488 m.

The development trend of infi ll wells shows no 

signs of slowing down. Since 2011 the number of 

new parent wells drilled in the Midland Basin has 

declined by about 53%, while the number of new 

child wells has increased by 450%, according to Xu. 

In the Delaware Basin, new parent wells during the 

same period have declined by 36%, while new child 

wells have grown by 150%.

Fortunately, it appears the industry is beginning to 

get a grasp on solutions. One of the key indicators of 

an impending frac hit is a pressure increase on the 

parent well. Several of the presenters at the HFTC 

suggested real-time pressure monitoring systems on 

parent wells. 

Other successful applications 

companies reported include 

refracturing parent wells, apply-

ing far-fi eld diversion to child 

wells and wider well spacing.

Mary Garza, completions engi-

neer for the Eagle Ford at Noble 

Energy, discussed her company’s 

efforts to refrac two parent wells 

with diversion following the com-

pletion of an infi ll well. Garza 

said the efforts resulted in a 40% 

improvement in EUR in one of 

the parent wells but a breakeven EUR in the other.

It’s not likely frac hits can be eliminated com-

pletely—the rapid growth in the number of infi ll 

wells and tighter well spacing make it nearly impossi-

ble—but the industry seemingly has a fi rm grasp on 

their causes. And like any other challenge in the 

unconventional world, any solution needs to come 

with scalability. While only select wells 

might be eligible for refracs, pressure 

monitoring and diverter systems are 

gaining in popularity. 

Read more commentary at 

HartEnergy.com

BRIAN WALZEL
Associate  Editor, 

Production Technologies

 bwalzel@hartenergy.com

Finding a solution to the frac 
hit problem  
Larger completions and tighter well spacing give rise to the industry’s reservoir 

management challenge.

It’s not likely frac hits 

can be eliminated 

completely, but the 

industry seemingly has 

a firm grasp on

 their causes.
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Melanie Popp and Alex Renaud, geoLOGIC Systems 

T
hroughout history the vast majority of humans died 

in a world that looked very much like it did when they 

were born. More recently, the exponential growth of 

technology has fundamentally shifted the world’s systems 

and the humans who occupy it. The oil and gas indus-

try has been struggling with the question of how it will 

adopt and adapt in light of these technological advance-

ments. The largest driver in the current market of uncer-

tainty is choosing a technology that will provide optimal 

learning for the least amount of effort, money and time.

One area in which the industry has chosen to explore 

technological advantage is in generating type curves 

and accurately forecasting well production. Traditional 

methods are based on empirical equations formulated 

in the 1940s that have no physical rationale. The orig-

inal Arps equation was derived empirically through 

observation, but it is notoriously unstable. Currently, 

engineers use a mix of modified Arps methods as 

well as area expertise. Unfortunately, this method can 

introduce errors, or even a level of bias, which makes it 

very difficult, if not impossible, for two independently 

hand-built forecasts for a given well to be meaningfully 

reconciled against one another. One area in which 

computers are superior to humans is in pattern recog-

nition. Machines can process copious volumes of data 

to empirically diagnose cancer better than doctors 

(90% versus 50%, respectively). Can a computer also 

predict well production more accurately? 

Predictive analytics
Predictive analytics is the science of using past facts 

to understand the present and predict the future, 

specifically by training a model using historic data. 

Writing the algorithm to do that successfully has con-

founded the industry even with the advantage of big 

datasets and high-speed computing. The industry has 

only found one method that eschews the Arps formula 

altogether and tackles the problem from first prin-

ciples using the diffusion equation as its base. With 

inputs of only monthly oil, gas, water volumes and 

producing hours, the BetaZi physio-statistical model 

can automatically forecast hydrocarbon production by 

finding 1 million possible scenarios (called samples), 

which explain the production history of a well (Figure 

1). The model then runs statistics over the samples to 

A new science for well forecasting      
Can physics-based predictive analytics outperform a human reservoir engineer? 

FIGURE 1. BetaZi’s physio-statistical forecasting solution includes the calibrated statistical bounds. (Source: geoLOGIC Systems)
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establish a P50 forecast with calibrated forecast per-

centiles that represent a spread of risk around the P50. 

Finally, it tests results to make sure they are accurate. 

This is a powerful new scientific model that relies on 

quality data input.

This predictive analytics algorithm works because it 

uses advanced science to combine both physics and 

experience into its solutions. It uses multiple solutions 

to differential equations to ensure that samples always 

honor the fundamental physics of fluid flow. At the 

same time, the model uses experience learned from 

training on large datasets to understand how typical 

well behavior deviates from physics. 

geoLOGIC Systems ran its own test to determine how 

forecasts generated by this model fair against those pro-

duced by a seasoned human reservoir engineer (HRE).

Testing results
The company started with forecasts that were generated 

in October 2017 on a series of 19 British Columbia 

Montney wells. The wells were all operated by the same 

company and had at least three months of production 

data. To test for the accuracy of the predictions, geo-

LOGIC examined the cumulative gas produced in the 

following year (October 2017 to October 2018) and 

compared it with curves generated by basinINTEL, a 

data-driven production forecasting software powered by 

BetaZi, and the HRE in October 2017.

Figure 2 shows the difference between the cumulative 

gas reported over the following 12 months and the two 

different forecasts. The automatic forecasts generated 

by this software were more accurate in 10 out of 19 

cases, and one would argue a tie on Well 4 (seeing as it 

was down to a decimal point).

On average, the software outperformed the HRE (-5% 

inaccuracy versus 30%-plus) with a smaller variance and 

no outliers. Also, for the most part, the HRE seemed 

to overestimate a well’s ability to produce, which could 

severely impact return on investment calculations.

Notably, five of the nine wells the HRE forecasted 

more accurately than the software were on production 

for only four months before the forecast being per-

formed. In one example, a well had just reached the 

peak rate on the month the forecast was generated. 

The HRE created these curves based on area expertise 

rather than the actual production data, causing them to 

be more art than science.

geoLOGIC concluded that the automatic forecasts 

were superior for accuracy, cost-efficiency and time. 

The company found this new science was able to pro-

vide thousands of unbiased forecasts at one’s fingertips, 

as opposed to the labor-intensive and error-prone meth-

ods of conventional production forecasting. This tech-

nology is cheap and available enough to allow anyone 

to use it as a baseline for evaluating not just big deals 

but all of their well data. 

FIGURE 2. This chart compares two methods of production prediction with actual production values. (Source: geoLOGIC Systems)
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A
s the number of wellbores completed in North 

America continues to increase, plug-and-perf 

remains the preferred treatment. Drilling and  

completing these wellbores rarely lacks challenges, 

and one of the biggest is a casing with restricted inside 

diameter — a condition that can greatly hinder well-

bore completion.

Several methods might be used to complete wells 

with restricted ID, like the “pump-and-pray” technique 

using diverter agents. However, this approach does not 

guarantee zonal isolation and could lead to lost produc-

tion. Helping to ensure zonal isolation requires a frac 

plug that can pass through the restricted section yet still 

be set in the nominal casing ID. This can be achieved 

with redesigned composite frac plugs of a long-range or 

high-expansion design.

Unlike standard plug-and-perf applications, when  

running a composite high-expansion frac plug a restric-

tion is present between the milling tool and the plug 

requiring removal. Traditionally, the only way to remove 

the device is by using an undersized or exotic mill. This 

can add risk to the plug-and-perf approach and may 

result in downtime and suboptimal production.

To address these challenges, Halliburton created the 

Illusion® High-Expansion frac plug.

“We understood what the industry drivers were, and 

challenged ourselves to come up with a leading solution 

for our customer,” said Terry Sailors, senior strategic 

business manager for the Halliburton Completion Tools 

business line. “We combined Halliburton’s industry 

leading frac plug designs and dissolving technologies to 

create the Illusion High-Expansion frac plug.”

Constructing the high-expansion plug with dissolv-

able material helps removes the risk associated with 

composite high-expansion plug removal. Instead, a 

very minimally invasive cleanout run can be per-

formed. This not only saves the operator valuable 

time; it also reduces the overall risk associated with 

completing a wellbore with a restricted ID. 

Industry’s First Dissolvable  
Long-Range Frac Plug – Illusion®

High-Expansion Frac Plug
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“We understood what the industry 
drivers were, and challenged our-
selves to come up with a leading 

solution for our customer.”
—Terry Sailors, Senior Strategic  

Business Manager, Halliburton

Illusion® High-

Expansion frac plug 

as it passes through a 

restricted ID and sets 

in nominal casing ID,

enabling wellbores 

with restricted IDs to 

be completed.
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Clive Battisby, Drilling Systems

V
ery few drilling contractors can justify setting up a 

training center, but the On-the-Rig (OTR) simula-

tor mitigates this need, as it can be installed anywhere 

and has functionality built in to replace an instructor. 

This means the competency of crews to be assessed at 

the work site, however remote the location. Designed 

by Drilling Systems, part of the 3T Energy Group, the 

OTR is a mobile simulator system that can replicate a 

range of different rigs including drillships, semisub-

mersibles, jackups and land rigs. The main advantage 

of the OTR is that it is a fully functional simulator, with 

an instructor-free learning management system, yet 

compact enough to be transported anywhere.

Allowing crews to practice on a simulator as opposed 

to real equipment means more time can be spent assess-

ing crews and a wider range of scenarios tested beyond 

basic system operations. This allows companies to get a 

deeper view of competency beyond purely a certificate 

and enables the appropriate action taken on the devel-

opment of staff. 

When done in the field these benefits are amplified. 

Training on site in the workplace is where people are 

proven to learn more, be more engaged and where 

information is retained and used more regularly.

Being able to step off a simulator and straight into 

live operations allows personnel to conduct an opera-

tion much more efficiently and safely. Improved com-

petence and reduced human error equals optimized 

drilling and higher safety levels. 

Functionality and flexibility
The functionality and flexibility of the OTR system 

enable it to assist in optimizing drilling operations in a 

variety of ways:

• Familiarization of systems and common practices: This 

applies for new hires, recent promotions or crews 

that have been in a nonoperational mode. The OTR 

allows crews to regain confidence and competence 

in a safe environment, resulting in better drilling 

operations and a more confident and focused crew.

• Preparing for specific upcoming operations: The OTR can 

be configured to practice for a specific upcoming 

job. This way the crews can be familiar with the job 

before actually implementing it. This is especially 

helpful for operations not conducted frequently.

Case study 
Stena Drilling is one of the companies using the OTR 

system to prepare its personnel for faster, smoother and 

safer rig reactivations and operations.

“We’ve used the Drilling Systems’ OTR simulator as 

part of the reactivation on some drillships, including 

the Drillmax, Forth and Icemax, and are currently getting 

ready to install the OTR system on Spey and Carron,” 

said Stuart Greer, operations manager for Stena 

Drilling. “We’ve taken this approach following an 

extremely successful pilot project with the Stena Don.”

According to the company, the rig had been warm-

stacked since November 2016 with a reduced crew. 

The rig needed to be reactivated in March 2018 after a 

major contract had been secured. 

“We had new personnel joining, along with some of 

the existing Stena Don crew,” Greer said. “We wanted to 

ensure all of our personnel were fully competent and 

able to cope with any eventuality.”

Working with Drilling Systems, a three-phase approach 

was developed to prepare the drilling and lifting teams, 

according to the company. 

“We used the OTR simulator alongside individual 

coaching sessions,” Greer said. “This meant the crew 

Training simulators are helping  
maximize drilling operations     
New mobile simulator replicates range of operational platforms and elements  

for improved training. 

The OTR system replicates a range of different rigs for personnel 

training. (Source: Drilling Systems) 
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could familiarize themselves with well control situations 

and procedures as well as the operational running of 

equipment in a controlled, safe environment. 

“Because the functions and graphics are very rep-

resentational of the actual cyberbase system, crew 

members gain experience and confidence. We’ve kept 

it in situ to enable continuous training and develop-

ment for the crew,” he said. “The Stena Don project 

helped us test and verify our crews’ skill levels in a 

safe, fast and highly effective way, and by rolling out 

the approach to our other drillships, we can give our 

clients assurance that we are operating at the highest 

levels of safety and competency.”

What’s next?

One of the key challenges facing the oil and gas sector  

moving forward is further improving efficiencies and 

bringing down production costs. Technology holds 

the key.

Traditionally, the sector has been slow to embrace new 

technologies, but this is changing.  A recent report by oil 

and gas training body OPITO recognizes that 10,000 new 

jobs will be created by 2035 to accommodate the increase 

in digitalization across oil and gas.

Digitalization and cloud computing will help to 

ensure that the right data-driven decisions are made to 

cut operating costs and maintain high safety standards. 

Digital twin projects, which involve producing a virtual 

model to replicate the real environment, are advancing 

and will help the industry learn lessons in the virtual 

world that can then be applied to the real world.

The value of simulation cannot be underestimated 

in these technological advances. Increasingly immer-

sive graphics and tools, such as virtual and augmented 

reality, are helping the industry analyze and test sys-

tems, prevent problems and spot opportunities. 

Ultimately, this technology will transform the industry 

beyond all recognition. 
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Jennifer Presley, Executive Editor

D
isruptive technologies overturn traditional busi-

ness models. Examples of such disruption abound. 

Social networking, smartphones and even low-tech frac 

sand have all signifi cantly disrupted the status quo in 

their unique way. 

With the advent of modern-day directional drilling 

and hydraulic fracturing techniques, oil and gas players 

in the shale space have spent millions of hours and dol-

lars dialing in the optimal approach to developing their 

acreage effi ciently and effectively. 

That cycle of improvement did not end with the plunge 

of oil prices in the summer of 2014. Adjustments were 

made, costs were cut and a new era of capital discipline 

Market disruptions 
are delivering cost 
savings for Permian 
producers.
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Raw sand is screened of debris, washed of clays 

and decanted to begin the drying process for 

Black Mountain Sand’s Winkler White sand 

product. (Source: Black Mountain Sand)

began. New trends emerged from this cycle, furthering 

the debate between short-term cost savings and long-term 

well productivity and upsetting traditional business mod-

els in the process. 

Take proppants, for example. The decision to reduce 

or even eliminate the use of coated or ceramic prop-

pant in favor of cheaper, more abundant sand is one 

example of the type of “cost-saving efforts that drove 

innovation that has now become the preferred comple-

tion method,” according to Brandon Savisky, a senior 

market research analyst at IHS Markit. 

“Frac sand is the lowest cost proppant available, even 

at the fi ne mesh sizes demanded today,” he stated in 

an August 2018 IHS Markit report. “The move toward 

larger volumes of fi ner-mesh sands enabled many pro-

ducers to maintain production levels.”

http://HartEnergy.com


Sand demand for just the Lower 48 will reach 105 
MMtons in 2019 and 116 MMtons in 2020, according to 
an Energent Westwood Global Energy Group presen-
tation at a recent Petroleum Connection’s Frac Sand 
Industry Update held in Houston. 

A January 2019 IHS Markit report forecasts that U.S. 
and Canadian proppant demand is estimated to reach 
247 billion pounds (123 MMtons) by 2023, representing 
nearly triple the demand since 2013. 

The growth in sand demand is due to increased prop-
pant intensity per lateral foot, longer lateral lengths, 
increased stage counts and finer sand sizes, according 
to IHS Markit. 

In pursuit of the lowest cost and most efficient 
option, there’s been a gradual shift by operators away 
from the preferred Northern white sand from mines 
in Wisconsin and other northern states to regional, or 
in-basin, sand from mines closer to home. These mines 
can now be found in the Permian Basin and Eagle Ford 
plays of Texas, the Scoop/Stack play of Oklahoma, the 
Haynesville of Louisiana and more. 

“Northern white sand supply has evolved over time,” 
Ryan Carbrey, senior vice president of shale research 
for Rystad Energy, told attendees at the Petroleum 
Connection conference, adding that 75% of the frac 
sand market in 2014 was Northern white sand, with that 
number diminishing to 34% of the market by the end 
of 2020. 

Nowhere has this been more evident than in the 
bustling Permian Basin. As the nation’s largest produc-
ing area, oil production in the region reached nearly 
4 MMbbl/d in March, an increase of 43,000 bbl/d 
over February production and a 33% jump since the 
same period in 2018, according to the U.S. Energy 
Information Administration’s (EIA) monthly Drilling 
Activity Report.

To cut completion costs and reduce the logistical 
headaches of shipping Northern white sand some 2,100 
km (1,300 miles) by rail at about $50/ton, Permian pro-
ducers found a suitable and plentiful alternative in the 
desert sands surrounding their operations. 

“We see a continuous shift, with every single change 
between the products being in favor of the most cost- 
efficient option,” said Hayden Gillespie, COO for Black 
Mountain Sand. “If you look at the transformation going 
from ceramic proppants to where we are today, which is 
40/70 and 100 mesh and in-basin sand, every single step 
along the way has been in favor of cost reductions.” 

In the span of two short years, the number of frac 
sand mines in the Permian Basin jumped from zero 
to more than 20. For 2019, 80 MMtons of frac sand 
supply from 23 mines are anticipated for the region, 
according to the Energent Westwood Global Energy 
Group presentation. 

The adoption of local sand brought with it increased 
focus by operators on ensuring ready access to sand 

With three mines in operation, Black Mountain Sand has the largest mining capacity in the Permian Basin at 13 MMtons.  

(Source: Black Mountain Sand)
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while technology innovations helped improve transport-

ing sand from the mine to the wellhead.

“Sand is the ultimate bulk logistic commodity,” said 

Taylor Robinson, president of PLG Consulting. With 

more than 18 years of experience working with clients 

on their bulk logistics needs, the firm has been witness 

to the shifting trends in frac sand logistics. 

“Eight years ago, it was all about assurance of supply. 

Companies wanted to make sure they had their entire 

supply chain locked in,” Robinson shared with attendees 

at the Petroleum Connection conference. “Since then, 

we’ve had more than 60 projects of all sort and varieties.”

According to Robinson, current trends in the frac 

sand space are the adoption of in-basin sand and 

improvements in last-mile logistics. On the surface, both 

appear to be standalone challenges, but in reality they 

are tightly interconnected, with discussion about one 

eventually involving the other. 

Shifting to local
The quality of in-basin sand versus Northern white sand 

has been a point of contention between sand miners. 

In-basin sand, particularly from the Permian Basin, was 

long ignored in favor of Northern white sand, which is 

regarded as the “gold standard” due to its higher crush 

loads and conductivities. However, the widespread adop-

tion of in-basin sand demonstrates the industry’s accep-

tance of its use. 

“We have found that in-basin sand is of sufficient 

quality for the basins that we’re servicing. If you look 

at the Permian, initially there was a six-month period 

where operators worked to understand the data needed 

to understand how it would work in their applications,” 

said Black Mountain Sand’s Gillespie. “As they did, 

many trialed it and drew their own empirical data from 

actual results. Every public datapoint has concluded 

that these operators have validated their initial suspi-

cions, which are that the product is of sufficient quality 

to function as a pure substitute.”

With three sand mines located in Winkler County, 

Texas, Black Mountain Sand’s capacity is 13 MMtons/

year, or about 565,000 truckloads worth of sand per 

year, according to the company.

“In-basin sand offers a more simplified supply chain, 

where now it is about moving sand from the mine to 

the silos, from the silos to the truck and from the truck 

on to the well site,” he said. “Many discussions over 

in-basin sand have been centered on the cost savings 

as a value proposition, but I would say equally, if not 

more important, is the value proposition of a simplified 

supply chain.” 

For Black Mountain Sand, turning those trucks from 

silo to well site is done with a total gate-to-gate time 

averaging under 10 minutes, with just 2.5 of those min-

utes spent filling the truck, according to the company.

“In our minds there is no debate. The operators have 

voted, and they voted with their wallets; they are all in on 

in-basin sand,” said Hunter Wallace, COO for Atlas Sand 

Co. “There are always going to be slower adopters—for 

example, the move from man-made proppant to natural 

sand did not happen overnight; however, I believe this 

shift to in-basin sand has moved much quicker than that 

shift did. Bottom line is that the in-basin sand is not going 

to negatively affect the well performance whatsoever.” 

Atlas Sand operates two open dune sand mines 

located on both ends of the Winkler Sand Trend that 

stretches across Winkler and Ward counties. According 

to Wallace, the locations allow the company to ship 

sand from the northern and southern portions of the 

trend, giving them a unique logistical advantage. The 

company’s sand capacity is 8 MMtons/year, split evenly 

between its mines located in Kermit and Monahans. 

“With two plants, we have an increased level of redun-

dancy and backup,” Wallace said. “When one plant has 

an issue, having that other plant there increases the reli-

ability of delivery to our customers substantially.”

Billy Ray Smith, senior vice president and president, 

Oil & Gas Proppants for U.S. Silica, brings a different 

perspective to the conversation in that the company 

offers both Northern white and in-basin sand options. 

“From a sand quality perspective, not all in-basin 

sands are created equal,” Smith said. “We have two 

mines in the Permian. If I take a blended average, the 

Atlas Sand operates two open dune sand mines located on 

both ends of the Winkler Sand Trend. (Source: Atlas Sand)
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crush values for those are between 9 and 10K on 100 

mesh and 7 to 8K on 40/70; compare to a traditional 

Northern white material, it’s pretty close. There’s only 

about a 10% reduction over what the industry would 

call a Northern white 100 mesh or 40/70.” 

However, there is still a need for the higher crush 

strengths offered by Northern white sand, according 

to Smith. 

“Most of our customers tell us, for the middle of the 

Permian Basin, that those values are good enough for 

their wells, and they don’t expect to see a big produc-

tion differential. However, others are telling us, more 

toward the deeper Delaware Basin, that they still need a 

higher crush strength; they need more of a 10K 40/70, 

so to get that we have to source our Northern white 

material that would come from Wisconsin and Illinois.” 

This observation about the Delaware Basin is one that 

Erik Nystrom, vice president of strategic marketing for 

Covia, discussed in his presentation at the Petroleum 

Connection conference. Nystrom presented the results 

of a study the company conducted that looked at the 

closure stress at which the proppant was being con-

sumed, and how that compared with technical limita-

tions of various products on the market. 

According to Nystrom, proppant consumption and 

proppant crush strengths (K-values) were graphed out 

to try to understand technical viability of each sand type 

by play. Well data available as of January 2019 for the 

period between June 2016 through December 2018 were 

aggregated including proppant consumption totals. 

On-staff petroleum engineers were consulted to apply  

a pressure gradient to convert true vertical depth into 

closure stress. Well data were grouped by closure stress 

every 100 psi and graphed to come up with a curve 

showing proppant consumption by pressure, with the 

K-values of various proppants then underlaid. The prop-

pant percentage was then calculated based on K-values 

to indicate how much of a play’s demand for a given 

proppant type would be “fit” for use. 

What the graph showed was that a majority of 

Delaware Basin wells appeared to present closure stress 

in excess of in-basin sand capabilities. 

With mines located in Crane and Lamesa, U.S. Silica is strategically located to provide sand to its customers quickly.  

(Source: U.S. Silica)
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To confirm if the proppant usage graphs matched 

with actual performance, Covia researchers tested the 

endurance of the various proppant substrates by con-

ducting a long-term conductivity study according to 

American Petroleum Institute’s 19D standards. 

The study held the sample at a continuous 6,000 psi 

for 14 days. The samples used in testing were sieved 

both before and after the test to understand how par-

ticle size distribution changed over the course of the 

test. Images were taken before and after testing using a 

stereo microscope to visually show the physical changes 

in material. Samples sent to Stim-Lab for third-party 

validation confirmed similar trends seen in Covia’s 

in-house testing.

Testing showed that the performance advantage for 

100 mesh went to Northern white sand, Nystrom said. 

The in-basin sample generated 24% fines, causing a 

60% decline in conductivity despite acceptable K-values, 

he noted. The Northern white sample experienced a 

16% decline in conductivity and generated 4% fines. 

“The next question we asked was from a net present 

value [NPV] standpoint,” Nystrom said. “At what point 

does the NPV become essentially neutral to pay more 

for the Northern white sand versus the cost savings?”  

“What we found, once we did all the math, is a 

reduction in production. If the well under performs 

by anywhere between 2% and 5%, it is essentially cost 

neutral between the in-basin sand and Northern white,” 

he added. “Any more than that, within one 

year, it very much favors the Northern white 

sand. We see that significant IP decline in 

the Delaware Basin, specifically 8% on the 

whole, but for local sand adopters about a 

20% reduction.” 

The study examined proppants cur-

rently in use in all of the major shale 

basins and further analysis continues, 

according to Nystrom. 

Going the distance
On the surface, getting the sand from the 

mine to the well site appears to be a simple 

process of fill up the truck, drive to the site, 

drop off sand and repeat. Advances in silo 

and storage containers have provided produc-

ers with options for meeting their 

last- mile logistical needs. However, 

the immense scale of the operations 

brings with it layers of complexity 

that producers and miners alike are 

turning to digital technologies to 

ensure all the components in the 

process flow smoothly. 

Sandbox Logistics, a U.S. Silica 

company, provides mobile contain-

erized solutions that, depending on 

the grade of sand, can hold up to 

25 tons.

“The boxes are loaded onto our 

trailers, and the sand is put directly 

in the box at the mine or the trans-

load facility, depending on where 

we’re at. Then we haul the boxes 

to the well site,” said Daniel Miers, 

president of Sandbox. “Once there, 

Laboratory testing conducted by Covia determined that flow impedance due to grain  

breakdown was apparent. (Source: Covia)

According to a Covia-conducted study, a majority of Delaware Basin wells appeared 

to present closure stress more than in-basin sand capabilities. (Source: Covia)
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we set up the supply on our ‘dance floor,’ or rigmats, 

with the supply consisting of anywhere from 50 to 100 

boxes depending on the size of the well. That supply we 

keep filled, so there are more boxes constantly dropped 

off and empty boxes collected to ensure that our cus-

tomer always has a constant sand supply to reduce non-

productive time on location at all times.” 

In one way or another, every task completed by a 

logistics provider is tied to technology. 

 “All of our facilities provide visibility to onsite inven-

tory and real-time shipment tracking, which is critical 

to running a wellhead efficiently. Additionally, many 

of our terminals are rail-served with unit-train capa-

bility, lowering the customers supply chain costs and 

increasing efficiency,” said Justin Renfro, president of 

OmniTRAX Energy Solutions. 

OmniTRAX Inc. is one of the largest privately held 

transportation service companies in North America and 

an affiliate of The Broe Group. OmniTRAX Energy 

Solutions provides proppant supply chain solutions, 

including terminals in several basins, transload oper-

ations and its containerized proppant delivery and 

storage solution Arrows UP. This containerized system 

provides many capabilities, including the lowest indus-

try tare weight per bin at the same or greater capacity as 

the competition and a gravity fed riser system that deliv-

ers proppant directly into the hopper, he noted. 

“We offer faster offloading in the last-mile space with 

5- to 8-minute averages, the reduction of wellsite traffic 

congestion for sand deliveries and higher truck/driver 

and asset utility,” he said. “In addition to our highly effi-

cient rail-served terminals, we are continuing to develop 

mid-mile storage solutions that provide value even closer 

to the wellhead, demurrage minimization and guarantee 

inventory both on the pad and in the yard. This alterna-

tive model cuts dwell time at the wellhead for trucks and 

staged material into single digit cost per ton staged.”

There are a lot of moving pieces, and digital technol-

ogies have become key in managing them all to ensure 

the overall process moves as it should. 

 “The use of silos and boxes provides a more effi-

cient process of moving sand from the mine to the 

The Arrows Up containerized solution delivers sand directly into the blender hopper using its gravity fed riser system.  

(Source: OmniTRAX Energy Solutions)
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well site. It helps minimize the costs associated with 

demurrage for trucks waiting around to unload,” said 

Jacob Lundberg, senior analyst for equity research at 

Credit Suisse. “The digital component to managing 

today’s last-mile logistics is on the software side. Solaris 

Oilfield Infrastructure, for example, has an integrated 

software solution that provides operators with a real-

time look at the sand supply chain.”

Producers can preemptively take action to ensure 

there are no supply disruptions in the flow of sand from 

the mine to the blender, he said.

“The ultimate goal is to minimize any kind of down-

time caused by a shortage of sand,” Lundberg said. 

“Total Sand Solutions (TSS) is a sand distributor and 

we look at companies like Walmart, Amazon and Netflix 

as inspiration in terms of what we do,” said Anish Jain, 

CEO for TSS. “Ultimately, we buy sand from a large 

network of mines, and with our large fleet of trucks and 

warehouses, we move the sand through the supply. We’re 

not just brokering sand; we are actually moving it.”

The distributor in 2018 purchased sand from more 

than 20 mining companies that it then sold to a large 

network of consumers, including operators and ser-

vice companies, 

he added. 

“TSS is a dis-

tribution com-

pany that has a 

massive logistics 

organization, 

does not own 

any mines, but 

essentially oper-

ates as a synthetic 

mine because we 

have a contract 

portfolio and a 

purchasing group 

that allows us to 

buy from every 

constituent in  

the marketplace,” 

he said.

TSS uses its 

SandDrive web-

based platform to 

monitor and track 

all of the assets in 

the supply chain. 

It provides a 

traceable system 

of record, real-time network visibility and enterprise 

resource planning  integration. Using artificial intelli-

gence, the system creates communication channels for 

instant coordination within the system of dispatchers, 

drivers and coordinators. 

“With our SandDrive platform, we have a digital tool 

that first lets us see where everything is in our ecosystem. 

It answers the question of where are all of the assets, 

both facilities and trucks, as well as my inventory levels. 

It keeps a digital record of everything,” Jain said. “It also 

provides intelligence, enabling us to make smarter and 

better decisions. From awareness and intelligence we get 

to the third step, automation.

“Digital will continue to be a major part of the trans-

formation of sand logistics processes. It takes what has 

been more of a brute force method with pen, paper 

and clipboards and turns it into a digital process that 

is more efficient,” he said. “From where we sit, we 

think about the efficiency that comes with standardiza-

tion in a supply chain and how it all comes together to 

the benefit of a full ecosystem. We are evolving from a 

customized process of experimentation to a standard-

ized manufacturing production process.” 

Mobile containerized solutions, like the Sandbox pictured here at an Atlas Sand plant, are one option operators 

are using to meet their last-mile logistical needs. (Source: Atlas Sand)
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Dave Waldbillig, Shoma Sinha, Robert Deuis and  

Steve Petrone, Quantiam Technologies Inc.

A
s upstream oil and gas production continues its 
focus on efficiency and cost reduction, new tech-

nology solutions are increasingly being trialed and 
adopted. In unconventional wells, high costs are in large 
part driven by the frequency of failure and the cost of 
workovers. The deepest areas of unconventional wells 
often are deviated and are frequently areas of failure 
caused by increased wear, particularly for systems with 
rod-driven pumps. 

One of the most common failure mechanisms is slid-
ing wear that occurs between sucker rods and the inside 
of production tubing. This wear often leads to perfora-
tions in the production tubing that necessitate shutting 
down the well, pulling the string, scoping the tubing 
and replacing worn tube sections. The cost of workover 
actions may exceed $75,000 and often occur after six 
to 12 months of operation. Various approaches to wear 
reduction, such as rod guides, specialized couplings and 
polymer coatings, have been tested but do not com-
pletely solve the tubing wear problem.

Quantiam Technologies Inc. is a privately owned 
developer and manufacturer of novel coatings. The 
company develops wear- and corrosion-resistant coat-
ings that are applied by a proprietary, non-line-of-sight 
deposition process. This process enables microstructur-

ally and compositionally customizable coatings to be 
uniformly deposited and metallurgically bonded to the 
internal or external surfaces of tubulars or parts with 
complex geometries. The coatings are broadly compat-
ible with many substrates, including carbon and alloy 
steel, stainless steel and Ni-based alloys, and can be tai-
lored for use in a variety of industries and applications.

Wear- and corrosion-resistant coating 
During the past five years, Quantiam has worked with a 
major Bakken operator to develop and test a wear-resis-
tant coating, Q-Tough, for the inside diameter (ID) of 
production tubing in deep wells in that region of North 
Dakota. The Q-Tough coating was developed for wear 
and corrosive environments in oil and gas production 
tubing and forms composite microstructures consisting 
of small, well-dispersed wear-resistant particles (see light 
gray in Figure 1) in a ductile, corrosion-resistant metal-
lic matrix (see dark gray in Figure 1). Q-Tough coatings 
are 15 times more wear-resistant than carbon steel and 
are four times more wear-resistant than chrome car-
bide overlays in laboratory-based wear testing using the 
ASTM G65 Procedure A standard (6,000 revolutions, 30 
lbf load, 300-400 g/min sand flow).

The coating was formulated to enhance the wear and 
corrosion resistance of American Petroleum Institute 
(API) 5CT J55 production tubing. It has a smooth sur-
face finish and customized hard particles to enable long 

run times without 
accelerating the 
wear of other 
components such 
as sucker rod 
couplings. High 
coating tough-
ness and metal-
lurgical bonding 
with the steel tub-
ing means that 
no special han-
dling of coated 
parts is required. 

Testing internal wear-resistant  
coatings in production tubing  
High-performing coatings for internal surfaces of production tubing have been developed 

and successfully demonstrated in the field.

FIGURE 1. Backscattered SEM images of the Q-Tough coating cross section are shown. (Source: Quantiam 

Technologies Inc.)

Q-Tough coating

Metallurgical bond 

between steel and coating

Carbon steel
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The coated tubing meets all require-
ments of the API 5CT standard and is 
available for J55 grades and lengths up 
to 4.5 m (15 ft) long. Work is underway 
to enable coating of API 5CT L80 grade 
tubing and to scale process lengths to 
enable Range 2 tubing (9 m [30 ft] long) 
to be coated.

Field trial testing
Three rounds of fi eld trial installations 
were conducted in deep wells in the Bak-
ken region of North Dakota. In these trials, 
the coating was applied to the ID of pro-
duction tubing, which was then installed 
in 18 m to 30 m (60 ft to 100 ft) sections 
in known problem areas of the well. Initial installation 
began in two wells in 2015, and as confi dence in fi eld 
trial results was gained, product trials were expanded to 
include tubing installation in 10 additional wells in 2016 
and 32 wells in 2017.

After more than four years of trials, 24 of 44 wells 
with the Q-Tough coating are still in operation, and 
the early installed wells (Round 1 and 2) have to date 
demonstrated on average a greater than four times 
increase in run time compared to previous runs with 
uncoated tubing. Thus far, no coating related failures 
have occurred in any of the 44 wells in the fi eld trial; 
however, 20 wells have been pulled early for noncoat-
ing-related failures, typically stuck pumps, rod wear or 
tubing wear in no-coated areas. These fi eld trials have 
resulted in more than $75,000 in savings per year per 
well in avoided workover costs, lost production time and 
reduced bill of materials.  

Early stage fi eld trial review
An early stage review was performed on Q-Tough coated 
tubing from one of the fi eld trial wells that was pulled 
for a noncoating-related failure. The well had 18 m (60 
ft) of Q-Tough production tubing installed in June 2016 
and the string was pulled after 506 days of operation due 
to a corroded pump plunger. This represents a 1.4-time 
increase in run time compared to its previous run time. 

Four post-service coated tubes from the well were 
visually inspected for damage with a borescope along 
the full length of the tube before destructive analysis. 
In each tube, cross-sectional samples were taken from 
the middle section for optical and SEM microstructural 
characterization. One of the four coated tubes also was 
selected for additional analysis in two other locations 
0.6 m (2 ft) from either end of the tube. 

No material damage on the inner surface of the 
coated tubes was observed by borescope inspection. 
Figure 2 shows an SEM image of a cross-section of the 
post-service coating, which reveals that damaged areas 
of the coating were localized to the top 20 µm (5% to 
16% of the total coating thickness) and that no verti-
cal cracks or delaminated coating areas were present. 
In areas where damage was observed, it appeared that 
the coating was degraded by a combination of surface 
corrosion, which penetrates a short distance into the 
coating metal matrix, and mechanical damage. All 
coating areas analyzed showed similar type and extent 
of coating damage. An approximate service lifetime esti-
mation, assuming that the coating continues to degrade 
at the same rate, would give an estimated coating ser-
vice lifetime of 8.3 to 24.5 times the original lifetime of 
an uncoated tube.

Conclusion
Wear is a pervasive problem in many upstream oil and gas 
applications and leads to low reliability and increased 
costs. Quantiam Technologies’ Q-Tough coating is a new 
class of material developed to address wear and corrosion 
challenges that occur on the inside surfaces of produc-
tion tubing. In four years of fi eld trials, Q-Tough coated 
production tubes have been installed in 44 wells in the 
Bakken region of North Dakota and have produced aver-
age run time improvement exceeding four times typical 
run times. Early stage reviews of pulled tubing have 
shown minimal damage after 506 days downhole. 

Surface oxide and damaged coating  

~20 µm thick (~0.8 thou)

Undamaged coating 

~336 µm thick (~13 thou)

Metallurgical bond between 

steel and coating

J55 carbon steel pup joint

FIGURE 2. An SEM image of the autopsied coating cross section is depicted after 506 

days of operation. (Source: Quantiam Technologies Inc.)
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Dale Larsen, New Well Tech

E
ver since the first well was fracked in 1947 and 

hydraulic fracturing became a commercial process 

for the oil and gas industry in 1949, engineers have 

likely been trying to figure out how to improve the pro-

cess to coax even more hydrocarbons from already stim-

ulated wells. As the industry concedes that it is leaving 

most of the oil and gas in the ground even after hydrau-

lic fracturing, it has turned to refracturing to correct 

early assumptions in job design or to take a do-over on a 

poorly executed frac job.

With the current industry practice of mostly pad 

drilling and parallel laterals, refracturing would also 

be considered in the event a parent well took a signifi-

cant hit from a child well during completion, or if per-

forations were mis-shot or undershot, or should there 

be any other reason to believe that reachable reserves 

had been left in the ground.  

However, refracturing has not always proven to be 

the cure for some of the shortcomings of an initial 

completion. The SPE-179148 paper documents the 

disappointing outcome of refracturing efforts. Many 

narrative comments from operators suggest refracturing 

definitely requires some improvement before it can be 

implemented with consistently commercial results.

Traditional refracs
Conventional approaches to executing a refrac have 

mostly addressed the immediate wellbore and the near-

field area. Ball sealers and “knots” attempt diversion from 

the original frac pathway by blocking directly at the perfo-

ration entry. Casing patches and liners cover existing per-

forations and open sleeves. Particulate diverting agents 

will attempt to block at the casing entry points and then 

rely on adequate diverting pressures at the instantaneous 

moment that they bridge at or near the wellbore area. 

Recently, there is also a pipe-in-pipe approach, which is 

quite expensive and a challenge to operate. 

Improving the odds of success  
for refracturing  
A new liquid sealing material helps to restore the wellbore area to its original condition 

and improve the success rate of refracturing.

FIGURE 1. The chart shows how the property of the sealant is measured. Pressure is applied and the differential pressure is measured 

at the two ends of tubing that are filled with the cured sealant. In the test shown, the fully crosslinked sealant can hold 5,000-psi  

differential pressure at 250 F. (Source: New Well Tech)
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All of these approaches offer some degree of success, 

but a new approach is available that goes beyond just 

diverting at or near the wellbore. A liquid sealing agent 

can be placed in existing perforations or sleeves that 

exceed the original stresses of the fractured pay and 

thus redirect a refrac effort into new pay while main-

taining the original wellbore inside diameter (ID). This 

sealant material is designed to penetrate fissures, frac-

tures and cementing sheath channels between 3 m and 

9 m (10 ft and 30 ft) from the wellbore.

This polymer-based chemical has a crosslinker added 

that builds compressive strength, as measured in a labo-

ratory test cell, up to 5,000 psi at temperatures of 121 C 

(250 F) (Figure 1). The crosslink reaction is triggered by 

bottomhole temperature, and the strength develops with 

time. This is accomplished in 24 to 48 hours with longer 

periods required for cooler temperatures. Alternatively, 

if a lower strength, such as 3,000 psi, is acceptable to 

redirect a subsequent fracturing job, as in a shallower 

(and cooler) well, then this lower threshold of pressure 

can still be obtained in 24 to 48 hours. New Well Tech’s 

crosslinker and activator are used to augment the natu-

ral conditions of the wellbore to create the desired cross-

linking rate and ultimate compressive strength.

Material characteristics

There are five properties of this liquid sealing material 

that differentiate it from similar products: 

1. It is pumped as a liquid, which allows deep pene-

tration into the original fractured interval past the 

internal area of the casing and through the invaded 

zone of the cement sheath; 

2. It can be scheduled for a timed crosslink (Figure 

2), which fits the logistics of the operation and any 

delayed pump-down time of the material; 

3. It is placed as a wellbore preparation system one to 

14 days before the refrac, not as a dynamic diverter 

run during the fracture; 

4. A timed breaker can be scheduled into the recipe 

to remove the sealing material within two weeks or 

http://HartEnergy.com
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allow it to deteriorate on its own in approximately 

two years; and 

5. This polymer-crosslinker system is water-based, which 

is easier to clean up in surface equipment, and the 

reaction is more reliable than resin systems.

Additional advantages are that the sealing material is 

susceptible to shear forces, so any residual material left 

in the wellbore after placement can be easily removed 

with the rotating action of a mill or bit or casing scraper 

leaving the wellbore with its original ID before refrac-

turing. Also, this material is pliable as a solid, not brit-

tle. Therefore, after curing, the subsequent pressures 

applied by a refracture do not fracture the material but 

likely push it farther into the microscopic fi ssures that it 

originally fi lled. 

The industry agrees that conventional diversion and 

well preparation methods have some benefi t; however, 

this material can be used to overcome the reduced ID of 

a wellbore, the concern regarding removal of any perfora-

tion-blocking objects or the challenge of the precise intro-

duction of particulate diverting agents. Also, because of 

the modest volumes of the sealant material, costs of this 

approach to refracturing are often the least expensive.   

While this material addresses the dendritic fi ssures and 

the planar frac pathway of the original treatment, there 

is no reason to think that it couldn’t be used in conjunc-

tion with the localized diverters and wellbore modifi ers 

that are frequently attempted on refracs. New Well 

Tech’s version is a standalone product, but an engineer-

ing decision to use it prior to and in conjunction with 

other methods is welcome. 

Well preparation for refracturing is not the only use 

for this liquid sealing material. New Well Tech has had 

discussions with drilling engineers as well regarding the 

material’s use as a loss circulation material and 

as a sealant across potable water zones and as 

a temporary plug to a breached casing string. 

On the production side, water shut-off, plug-

ging errant perforations and lead-in fl uids for 

squeeze cement also have been considered.

Customization of the product for the shorter 

curing times required in drilling applications 

are being considered as well as the cooler 

environment that may be found in shallower, 

vertical wells or surface casing applications. 

Flowloop testing and yield point determina-

tions are scheduled for the near future.

Material logistics
The actual logistics of the liquid sealing mate-

rial are fairly simple. The recipe is determined 

by communicating with the operator and 

understanding the wellbore confi guration, pre-

vious treatments and bottomhole static tem-

perature. Production history helps measure 

the success of the application but is not nec-

essary in job design. The required chemistry is brought 

to location in standard oilfi eld chemical totes, and any 

fi nal mixing of the polymer, crosslinker, activator and/

or breaker is accomplished on site by a service provider. 

The fi nal recipe is then transferred to the operator’s 

service company equipment for placement downhole. 

Requirements for rate are between 1 bbl/min and 3 

bbl/min. Pressures are not to exceed fracture pressures 

and are probably closer to chemical squeeze pressures 

of perhaps a few thousand psi depending upon depth.

Because the well already has been identifi ed as a refrac-

turing candidate, a service rig or coiled tubing unit will 

likely be available on location, signifi cantly reducing the 

overall cost to the operator of applying the sealant mate-

rial. The cost of the product along with some appropriate 

downhole plug and packer arrangement and possibly a 

service company utility truck to pump down against pres-

sure would be the only incremental costs associated with 

this well preparation method. 

FIGURE 2. The chart shows that the crosslinking rate can be adjusted to fi t 

pumping time. (Source: New Well Tech)
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Edwin van Dijk, TrendMiner

I
n the days following the Deepwater Horizon incident of 

April 2010, the emergency response teams were handi-

capped in their ability to troubleshoot due to the lack of 

monitoring capabilities and the last known equipment 

statuses available onshore.

Regulatory aftermath ensued to minimize the 

chances of incidents of this nature from possibly 

occurring again. Much of the focus of new or revised 

regulations was on offshore BOP systems and designs. 

In 2016 U.S. regulations mandated the requirement 

for well real-time monitoring for all BOPs operating 

in the Gulf of Mexico (GoM). Moreover, starting April 

30, revisions to existing BOP systems, well control and 

real-time monitoring regulations 

will go into effect.

The impact of these changing 

regulations, as well as the general 

desire to improve equipment 

reliability and reduce nonpro-

ductive rig/pressure test time, 

have been major catalysts for the 

industry’s move toward accepting 

the digital transformation. Due 

to the remote locations of assets 

like BOPs, options beyond man-

ual reporting have unfortunately 

been limited. 

Recently, however, the big push for digital trans-

formation has resulted in new technologies aimed at 

improving the safety, productivity and sustainability of 

all operations, both offshore and onshore. With the 

industry increasingly emphasizing risk mitigation and 

efficiency, it is more important than ever to ensure that 

critical well control equipment, such as BOPs, can be 

verified to contain pressure on demand. 

Continuous innovation and the extension of these 

technologies to all well barriers are now providing a 

clearer picture of BOP conditions in real time. This 

helps companies save a lot of downtime, which results 

in high production and high-profit margins.

Empowering rig operators with crucial data
BOPs are responsible for maintaining a well’s seal 

on the seafloor under extreme erratic pressures and 

uncontrolled flow/formation kicks during drilling. 

They are crucial for sealing, controlling and monitoring 

wells to prevent blowouts.

The health of each BOP is critical to ensuring they 

work as designed. As a result, BOPs are under extreme 

scrutiny. They are also one of the major causes of 

rig nonproductive time (NPT). Companies need to 

understand the condition of their BOPs by leveraging 

their abundant yet underutilized rig data to reduce 

NPT. Luckily, new and emerging technologies are now 

enabling the actual subject matter experts (SMEs) 

to use the wealth of information they are sitting on 

to make better informed, timely decisions that can 

decrease costs, reduce downtime 

and improve rig safety. 

Deepwater Subsea LLC is the 

industry’s first and only inde-

pendent third-party inspection 

company capable of providing 

24/7 real-time monitoring and 

BOP compliance inspection. The 

company’s Janus24 platform, the 

brainchild of Deepwater Subsea’s 

CEO and founder Mike Fry, is 

a BOP real-time monitoring sys-

tem that allows the collection, 

monitoring, trending of faults 

and alarms, reporting of subsea control system data, 

and regulatory compliance inspection points. It is 

used on rigs across the GoM for customers such as 

such as Chevron, Pacific Drilling and Transocean. The 

backbone of Janus24 is OSIsoft’s PI System along with 

TrendMiner’s self-service analytics platform.

TrendMiner, which is also an OSIsoft partner, is an 

advanced self-service data analytics platform designed 

for the SME to be able to interpret and fully leverage 

the data that the PI System collects. This dynamic 

technology duo, along with the expertise of Deepwater 

Subsea’s specialists, has revolutionized the way BOPs 

are tested. 

Harnessing new technology for  
BOP testing   
Implementing self-service analytics not only saves time but provides greater insight.

New and evolving  

technologies are 

enabling rig operators 

to rely less on traditional 

manual reporting and 

spreadsheets and to  

gain greater insight.
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The specialists at Deepwater Subsea have been 

running BOPs through pressure tests for years, and 

previous methods would generally be time-consum-

ing and labor-intensive. With the implementation of 

TrendMiner, however, they can simplify this work and 

establish best practices related to BOP testing.

“TrendMiner has given us better visibility than what 

we’ve ever had before because it allows us to speed up 

our troubleshooting in our analytics with their predic-

tive models,” Fry said. “For us as the SMEs, utilizing 

software like TrendMiner gives us greater access to the 

data and a better understanding of what’s going on with 

it without having to be a data scientist.”

Specialists are now able to monitor, trend and report 

on equipment in 3,048 m (10,000 ft) of water from thou-

sands of miles away. This has allowed the most import-

ant piece of data collected from BOPs, pressure readings 

from each valve, to be more easily collected and utilized. 

Improving the effi ciency of BOP 
pressure testing
BOP pressure testing is the core of Deepwater Subsea’s 

business. When developing Janus24, Fry focused heavily 

on the end users and stressed the importance of “putting 

people fi rst.” When conducting these important BOP 

tests using TrendMiner, the SMEs at Deepwater Subsea 

can look at pressure trends over time and a golden fi nger-

print of BOP tests. TrendMiner collects the trends, over-

lays them on top of each other and compares them with 

the golden fi ngerprint (a good dynamic operating pro-

fi le). This analysis is constantly being run by TrendMiner 

in the background and notifi es the team if there’s a devia-

tion in the real-time data from the golden fi ngerprint.  

The notifi cations alert SMEs to look for degradation 

that may start to happen in, for example, the elastomers 

or even the equipment itself. Additionally, by analyzing 

these historical trends, Deepwater Subsea knows what the 

ideal average test time should be at each pressure level. 

In one example, Deepwater Subsea observed that the 

lower annular regulator had some sudden changes in 

the reading during the running state of a BOP. If the 

data were visualized without changing scale, operators 

wouldn’t be able to see these sudden changes clearly, so 

they needed to create an analysis that operators could 

easily run and visualize the changes. 

Using TrendMiner’s correlation analysis functional-

ity, Recommender Engine, the factors causing sudden 

pressure changes were identifi ed. A new rate of change 

of pressure was created as a tag, enabling operators to 

quickly see the changes in the pressure profi le. A mon-

itor was then created to alert operators if the pressure 

goes above the threshold value, allowing Deepwater 

Subsea to effectively monitor the BOP pressure tests 

and avoid any unnecessary issues. 

Deepwater Subsea is planning to use TrendMiner for 

equipment health checks as well. Using TrendMiner’s 

various functionalities, a change in equipment per-

formance can be identifi ed. This will allow Deepwater 

Subsea to perform predictive maintenance rather than 

go for time-based maintenance. 

Conclusion
New and evolving technologies are enabling rig oper-

ators to rely less on traditional manual reporting and 

spreadsheets and to gain greater insight. In the case of 

Deepwater Subsea, it’s a combination of Fry’s team of 

experts and solution tools that, when layered together, 

reduce the amount of time spent on testing, unplanned 

maintenance and component failures, which translates 

into huge costs savings for the company’s customers. 

Deepwater Subsea recently signed a two-year agreement 

with TrendMiner.

By putting the wealth of data into the hands of the 

day-to-day operators, Deepwater Subsea can now easily 

analyze pressure trends, set automatic alerts and take 

proactive actions to reduce NPT and costs while ensur-

ing the safety of those on board the rig. This is the per-

fect example of harnessing the synergy between an SME 

and technology. 

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

Digital innovations and improvements in sensors are making it 

possible for specialists to monitor, trend and report on equipment 

located in thousands of meters of water. (Source: TrendMiner)
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Chris Vandenberg, Carl Lacombe and

Stephen Forrester, NOV

C
hoosing the right drilling fl uid for a chosen appli-

cation necessitates a thorough understanding of 

formation characteristics and deep knowledge of the 

interaction between mud additives’ chemistry. Varying 

the composition of the drilling fl uid for the parameters 

of each drilling scenario will enable improved rheologi-

cal and physical properties, and with the optimal drilling 

fl uid, an operator will be more effectively able to drill the 

longer, deeper, more complicated wells typical of shale.

The need for an advanced drilling fl uid system 

adaptable to the challenging conditions of the Permian 

Basin was clear. Multiple issues in the basin must be 

analyzed and managed if operators are to achieve drill-

ing objectives within the scope of project economics. 

Furthermore, the chemical composition of the well and 

the potential impact on the environment must also be 

considered. National Oilwell Varco’s (NOV) SO/LO 

system, an organophilic clay-free, nonaqueous drilling 

fl uid system, is designed to help operators overcome 

these many challenges.

New fl uids system
SO/LO is an oil-based mud (OBM) fl uid system that 

is a new approach for controlling rheology and HP/

HT properties in nonaqueous invert fl uid systems. 

Designed to work as a lower solids system with the 

advantages of a high-performance water-based mud 

OBM system for diffi cult wells  
An organophilic clay-free, nonaqueous drilling fl uid system achieves 

success in the Permian Basin.

DRILLING FLUIDS & 

OILFIELD CHEMICALS

The SO/LO fl uid system helped save the cost of an 

intermediate casing string in an operator’s Permian Basin 

slimhole exploration well. (Source: NOV)
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(WBM) system, SO/LO replaces traditional organo-

philic clays and mineral asphalts with engineered poly-

mers. This provides predictable, 

fast-acting system treatments, 

improved equivalent circulat-

ing density and lower amounts 

of solids. The SO/LO system 

quickly builds gels when static, 

providing increased stability in 

the curve and lateral sections 

and improved cuttings-carrying 

capability over traditional OBM 

systems. Hydraulics performance 

is much like that of a polymer- 

based WBM system, includ-

ing the ability to shear down 

quickly to achieve better flow 

and hydraulics properties. Properties are formed with 

chemical bonds rather than mechanical action, as in 

traditional invert systems, improving the stability and 

longevity of system properties and minimizing changes 

on trips.

Case histories

An operator in the Permian Basin 

had typically designed its well-

bores for wells in the area with 

a four-string design. First, after 

setting surface casing, the Salado 

Formation, which is composed 

of significant salt beds, is drilled 

with brine and cased off. A sec-

ond intermediate section is then 

drilled with freshwater through 

the Spraberry-Dean sandstone, 

which is below normal pressure. 

This section is horizontally and 

vertically fractured, and fluid weights must be kept as 

low as possible. After the Salado and Spraberry-Dean 

groups are cased off, the curve and lateral sections are 

DRILLING FLUIDS &  

OILFIELD CHEMICALS

Drilling challenges will 

continue to demand  

fluid systems that can 

overcome the  

technological and  

economic demands  

of difficult wells.
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drilled with a weighted fluid system to control unsta-
ble shale beds.

In a new exploration well, the operator wanted to 
eliminate the intermediate casing string. A slimhole 
design was proposed as a potential solution, but a fresh-
water fluid system could not be used due to unaccept-
able weight gains from chloride contamination in the 
Salado salt beds. Such weight gains would result in a 
loss of returns in the Spraberry-Dean group. The opera-
tor decided to use an OBM system to allow the low fluid 
weight required for the Spraberry-Dean and prevent 
unacceptable fluid weight increases from the Salado salt 
bed. Problematically, the low bottomhole temperature 
at displacement, which was less than 38 C (100 F), and 
difficult winter condition at the surface would make get-
ting a traditional OBM system up to optimal operating 
temperatures a challenge.

The operator selected the 
SO/LO system for its utility in 
wells requiring low fluid den-
sities, with limited tolerance 
to density fluctuations, and 
low bottomhole temperatures. 
An 8.8-ppg to 9-ppg fluid 
weight was maintained during 
the well, and there were no 
lost returns or seepage. This 
allowed the operator to drill 
the interval from 731 m to 
3,244 m (2,400 ft to 10,643 
ft) true vertical depth (TVD) 
through the Salado, Spraberry-
Dean and Wolfcamp forma-
tions without having to set 
casing. These formations included salt beds, carbonate 
sections and unstable illite shale beds. The well was 
logged without issue and temporarily plugged for future 
re-entry to drill the curve and lateral. The operator esti-
mated a cost savings of $250,000 in casing, cementing 
and related expenses.

In another example, an operator in the Permian 
Basin needed to complete a wildcat exploration well 
crossing the Barnett and Woodford plays. Borehole sta-
bility was of primary concern due to the well crossing at 
least one fault, and there was a potential for tilted bed-
ding planes. The well’s lateral was open for 105 days, 
numerous unplanned trips were required and, ulti-
mately, two faults were crossed. The curve was landed 
at 4,288 m (14,068 ft) measured depth (MD) and 4,205 
m (13,796 ft) TVD, and well total depth was reached 
at 5,603 m (18,384 ft) MD and 4,095 m (13,437 ft) 

TVD. The harsh conditions of the well dictated that the 
planned fluid weight be increased from 11 ppg to 15.5 
ppg to maintain wellbore stability. Though the extreme 
weight increase was unexpected based on geological 
evaluations, the wellbore remained stable while drilling 
and on trips despite the adverse conditions. 

At 110 C (230 F), the bottomhole temperature was 
one of the highest of any lateral in the Permian to date. 
Furthermore, the lateral was one of the deepest drilled 
to date. The operator overcame the challenges of well-
bore stabilization and flow concerns with the SO/LO 
system, which met the operator’s requirements at the 
higher fluid weight in an unstable wellbore with higher 
bottomhole temperatures, and at total depth production 
casing was run to bottom without issue. The SO/LO 
system allowed the operator to build strong, yet fragile 
gel strengths, which served to protect the curve and lat-

eral. Rheology control and the 
ability to handle the HP/HT 
concerns of the well were main 
objectives, and SO/LO was a 
clear enabler of the operator’s 
success in this instance.

Conclusion

Today’s drilling challenges 
will continue to demand fluid 
systems that can overcome the 
technological and economic 
demands of difficult wells. 
Despite some commodity price 
recovery since the fall-off in 
late 2018, the industry remains 
capital-constrained and eager 

to find new cost efficiencies, particularly with capex bud-
gets slashed earlier this year. The SO/LO system from 
NOV provides operators with very competitive drilling 
fluid approval for expenditure by reducing the need for 
sweeps and cleanup cycles and greatly reducing time 
spent washing to bottom and on short trips. Addition-
ally, the system is easy to learn and simple to run. 

When determining the right solution to their chal-
lenges, a major part of an operator’s planning and 
decision-making should go into choosing the right 
drilling fluid system, and consistency is an important 
performance criterion. In several hundred wells, no 
laterals have been lost due to wellbore instability 
when using SO/LO, even in extended-reach applica-
tions exceeding 4.8 km (3 miles). Additionally, SO/
LO can be used for frac invasions with oil-water ratios 
as low as 40:60. 

Hydraulics performance  

is much like that of a  

polymer-based WBM  

system, including the  

ability to shear down  

quickly to achieve  

better flow and  

hydraulics properties.
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Min Wang, Croda Inc. 

L
ike cholesterol in blood vessels, asphaltenes create 

problems without treatment. One economical way to 

prevent asphaltene deposition is to add an asphaltene 

dispersant. Conventional asphaltene dispersants include 

dodecylbenzene sulfonic acid (DDBSA) and alkyl phe-

nol formaldehyde (PF) resins in aromatic solvents. The 

organic acid group provides a barrier around the asphal-

tene colloids by bonding with the asphaltene’s heteroat-

omic groups through an acid-base interaction while the 

long alkyl chain is attracted to the oil phase. 

Both DDBSA and PF resins are hazardous to human 

health and the environment. With more restricted reg-

ulatory requirements, especially for offshore operations, 

the flow assurance industry is looking for new and non-

toxic asphaltene dispersants. Flowsolve 150 (FS150) and 

Flowsolve 250 AF (FS250AF), developed by Croda Inc., 

are free of benzene, toluene, ethylbenzene and xylene 

(BTEX) asphaltene dispersants produced from bio-

based and nontoxic resources. 

The BTEX-free asphaltene dispersants are synthesized 

from sustainable and biodegradable raw materials in a 

mineral or bio-based oil. The molec-

ular weight distribution of the dis-

persants is controlled by the reagent 

ratios, reaction temperature and 

time. Both dispersants are designed 

to achieve a balance between the 

hydrophobic chain, which provides 

steric hindrance between the asphal-

tene colloids and the polar groups 

that give multiple interaction points 

for bonding and absorption to the 

asphaltenes. Both dispersants contain only carbon, 

hydrogen and oxygen, and no heteroatoms. This molecu-

lar formula poses no threat to refinery catalysts. 

Dispersal testing
The performance of the BTEX-free asphaltene disper-

sants was tested according to the procedure specified 

by ASTM D7061-06 with the Turbiscan optical scanning 

device. The scanner uses a pulsed infrared light source 

(850 nanometers) and a detector on opposing sides of a 

sample vial. The crude oil was diluted with toluene then 

added to heptane, which caused the asphaltenes to floc-

culate and sediment (Figure 1). This 

ASTM method provides a quantita-

tive and rapid laboratory measure-

ment of asphaltene precipitation in 

a crude oil sample. 

In this test, the crude oil (1 mL) 

was diluted with toluene (6 mL) 

then mixed with an overhead stirrer 

at room temperature for at least 

3 hours. The crude oil/toluene 

solution (2 mL) was added to hep-

tane (23 mL) and hand mixed to form the blank test 

sample. The dispersant was dissolved in toluene (1 wt% 

stock solution) then added to the crude oil mixture at 

either 25 ppm, 50 ppm or 100 ppm dosing rates. The 

crude oil mixture was decanted into a glass vial then 

transferred into the Turbiscan sample chamber heated 

at 35 C (95 F).

BTEX-free asphaltene dispersants 
for a sustainable flow  

Manufactured from renewable and nontoxic materials, new ashphaltene  

dispersants meet strict regulatory requirements.

DRILLING FLUIDS &  

OILFIELD CHEMICALS

FIGURE 1. The Turbiscan provides a quantitative and rapid  

laboratory measurement of asphaltene precipitation in a crude 

oil sample caused by adding heptane to induce flocculation 

and sedimentation of asphaltenes. (Source: Croda Inc.)

The flow assurance 
industry is looking  

for new and  
nontoxic asphaltene  

dispersants.
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The rate of precipitation was monitored by 

vertically scanning the sample vial every minute 

for 15 minutes, then evaluating the increase in 

transmittance through a defined section of the 

oil sample (10 mm to 50 mm) over time. The 

asphaltene dispersion is evaluated with three 

different crude oils produced in Canada and 

the U.S. and compared with DDBSA. As shown 

in Figure 2, the BTEX-free asphaltene disper-

sants provide about 100% dispersion for the 

three crude oils at 50 ppm to 100 ppm. 

It is well known that aromatic solvents 

usually provide synergy for asphaltene disper-

sants and wax inhibitors. It is important to 

find out if BTEX-free asphaltene dispersants 

are compatible with aromatic solvents and 

their related flow assurance agents. Flowsolve 

212LN (FS212LN) is a 50% active asphaltene 

dispersant in aromatic 150 solvent and not 

DDBSA chemistry. It was mixed with FS150 at 

DRILLING FLUIDS &  

OILFIELD CHEMICALS
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PERCENT DISPERSION COMPARISON

FIGURE 2. The asphaltene dispersion percentages are measured by Turbiscan using 

FS150 and FS250AF at 25 ppm, 50 ppm and 100 ppm in three different crude oils 

and compared with DDBSA. (Source: Croda Inc.)
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a 50:50 and 80:20 ratio to check the compatibility. The 

asphaltene dispersion was tested in a heavy Canadian 

crude oil (Table 1).  

As shown in Table 1, BTEX-free asphaltene disper-

sants are compatible with the aromatic solvent asphal-

tene dispersant and perform equally. There is even a 

synergistic effect for certain ratios. The dispersion was 

checked after a week for long-term stability. The BTEX-

free asphaltene dispersant provides the same long-term 

stability as the aromatic solvent dispersant (Figure 3). 

The 25-ppm dosage is underdosed and cannot pre-

vent long-term precipitation. FS150 also is mixed with 

a wax inhibitor based on PF resin in aromatic solvent 

FlowSolve 130LN (FS130LN) at a 50:50 ratio. As shown 

in Table 2, when underdosed, blends show a negative 

effect; when properly dosed, chemistries are compatible. 

Cold centrifuge testing was carried out as an initial 

screening tool for formulation stability to determine if 

FS150 is suitable for umbilical use. The sample is centri-

fuged at 3,000 rpm at less than 4 C (39 F) continuously 

for seven days. After seven days, no gelling or sedimenta-

tion occurred. Isothermal and isobaric testing was then 

carried out, and FS150 was found to be stable up to a 

pressure of 10,000 psi and down to a temperature of 4 C. 

The BTEX-free asphaltene dispersants are manufac-

tured from renewable and nontoxic materials to meet 

strict regulatory requirements. They are compatible with 

conventional flow assurance agents and perform similarly 

to known asphaltene dispersants in aromatic solvents. 

DRILLING FLUIDS &  

OILFIELD CHEMICALS

FS212LN/
FS150 ratio

100:0 80:20 50:50 0:100

25 ppm 66.8% 79.5% 68% 61.9%

50 ppm 81.7% 91.5% 94.1% 89.9%

100 ppm 96.4% 97.6% 98.5% 96.4%

FS130LN/FS150 
ratio

100:0 50:50 0:100

25 ppm -2.3% 32.6% 65.9%

50 ppm -0.7% 47.6% 85.9%

100 ppm 10.4% 86.7% 96.6%

TABLE 1. Asphaltene dispersion percentage of aromatic solvent 

asphaltene dispersant (FS212LN), BTEX free asphaltene dispersant 

(FS150) and their blends at 50:50 and 80:20 ratio in a Canadian 

heavy crude oil are listed. (Source: Croda Inc.)

TABLE 2. Asphaltene dispersion percentage of a wax inhibitor 

based on PF resin in FS130LN, FS150 and their blends at 50:50  

in a Canadian heavy crude oil are listed. (Source: Croda Inc.)

FIGURE 3. Asphaltene dispersion percentages of  FS212LN, FS150 and their blends at 50:50 and 80:20 ratios were measured by Turbiscan 

at 25 ppm, 50 ppm and 100 ppm in a Canadian heavy crude oil initially and after one week. (Source: Croda Inc.)
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Matt Richardson, Packers Plus Energy Services

T
he trend toward longer laterals, higher proppant 

loads, tighter stage spacing and higher stage counts 

have all contributed to better operational efficiency and 

higher production. 

However, optimization has reached a tipping point 

where gains are offset by potential trade-offs. For any 

completion system, the same proppant that improves 

production—especially at high volumes—also can erode 

downhole tools to the point of failure, resulting in 

expensive remedial solutions or lower production, and 

potentially both. 

Fortunately, these issues have been specifically miti-

gated for both single-point and limited-entry comple-

tions by reducing fluid friction, mitigating ball/seat and 

entry point erosion, and enhancing quality control to 

increase reliability.

Pain points
The turbulence of fluid flow through a seat causes a 

slight pressure increase. This is inconsequential for one 

seat, but a completion string of 40 to 50 sliding sleeves 

can add thousands of pounds of pressure of additional 

friction, which is a source of operational concern.

During stimulation, a ball and seat combination iso-

lates one fracturing stage from another with less than 

1/16 in. of diametric difference between the ball and 

seat. The ability to hold pressure on these edges is criti-

cal to the success of the completion.

In plug-and-perf (PNP) liners, a pressure drop 

decrease is observed as soon as the slurry reaches 

perforations. This is caused by proppant eroding and 

enlarging the perforations. With the first perforations 

accepting most of the fluid, others in the same interval 

receive minimal or no treatment.

Mitigation
Technological innovation has led to several solutions 

that strike a balance between a high-proppant stimula-

tion and failure due to erosion. These were designed 

specifically to mitigate erosion to give operators the con-

fidence to execute high-volume proppant completions. 

Reducing fluid friction. Sliding sleeves have been rede-

signed to mitigate cumulative fluid friction. Using com-

putational fluid dynamics simulation, the reshaping of 

the internal fluid path has reduced pressure drop (and 

thus fluid friction) by more than 60%.

This design has been implemented throughout 

Packers Plus product lines and also has lowered obsta-

cles to stage count limitations by allowing smaller seat 

increments in the StackFRAC HD-X multistage system 

and TREX limited-entry and single-point entry systems. 

In a move toward custom-sized increments, StackFRAC 

HD-X improves on the industry standard of 1/16 in. These 

systems are capable of up to 70 single-point entry 

stages (on a 4.5-in. liner), where all seats are designed 

to withstand 6,000 psi of differential pressure.

Production logging also has shown that only 

20% to 50% of the intended fracturing targets 

in a perforation cluster were producing at frac-

ture-stimulated rates. This inefficient use of prop-

pant leads to lower than expected production and 

lower return on investment.

The TREX limited-entry system uses a single actu-

ation ball to pass through multiple QuickPORT IV 

sleeves. These sleeves also have been redesigned 

with 40% fewer moving parts than previous ver-

sions, mitigating the risk of failure due to sand 

buildup or erosion. 

Mitigating seat and entry-point erosion. The inter-

ference of a ball and seat is essential to hold 

Pushing the limits in sliding sleeves  
Mitigating erosion in high-proppant completions is a key factor in maximizing recovery.

SLIDING SLEEVES

Completion data from the Eagle Ford over the last 10 years are a prime  

example of the trend toward longer laterals, higher proppant loads and  

higher production. (Source: Packers Plus)

HORIZONTAL COMPLETIONS IN THE EAGLE FORD: 2008 - 2018
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pressure so that each stage can 

be treated. However, conven-

tional metallurgy combined with 

high-proppant volumes can lead 

to seat erosion.

To address this issue, harder 

alloys have been implemented 

to reinforce ball seats and other 

critical points along the slurry 

flow path. For ultrahigh-prop-

pant stimulations, hardened 

anti-erosion coatings also can be applied on the inner 

surface of sleeves.

For limited-entry point systems, to avoid the uneven 

fluid distribution throughout a cluster as often seen in 

PNP, the QuickPORT IV ports are reinforced with tung-

sten carbide. This facilitates a consistent distribution of 

treatment among the entry points.

Enhancing quality control to increase reliability. A great 

design is barely worthwhile if it isn’t consistent. In rec-

ognition of this, Packers Plus ensures that from design 

through manufacturing, assembly, testing, shipping and 

installation, a fully integrated ISO 9001 and American 

Petroleum Institute Specification Q1 process is followed 

to ensure reliability on every well.

To achieve consistent precision, all tools can be mea-

sured to within 0.0001 of an inch. Some other examples 

of this quality process are

• Automated torque testing and pressure testing up 

to 15,000 psi; 

• Balls are scanned using ultrasonic and 3-D lasers 

for surface defects, ovality, thickness and dimension 

with 0.003-in. tolerance;

• For full traceability, each tool is imprinted with a 

unique bar code that stores data, such as material 

and dimensions, test results, inspections, shipping 

and downhole position; and

• Experienced field hands are on location to manu-

ally check the size and order of tools during instal-

lation and stimulation.

These precautions are intended to provide reliability 

that reduces the possibility of the cost and risk of down-

time during operations.

Case studies
An operator developing acreage in Utah wanted to 

increase stage counts to achieve the best reservoir cover-

age and production economically. The operator wanted 

to improve efficiency from PNP by using a continuous 

pumping system, which would eliminate millout and 

allow a fast turnaround to production.

A 51-stage StackFRAC HD-X system was installed in 

a well with a 3,038-m (9,970-ft) lateral. Since the oper-

ator also planned an aggressive treatment at pumping 

rates more than 50 bbl/min, an erosion analysis was 

required. The analysis estimated that erosion would be 

well below maximum design limits.

The stimulation was done successfully, with all 51 

stages treated as planned. 

In another case study, an operator working in the 

Permian Basin had been using a standard hybrid comple-

tion for wells exceeding 6,096 m (20,000 ft) of measured 

depth (MD). These wells were run using five groups 

of four QuickPORT IV ball-activated sleeves at the toe, 

successfully eliminating operational risks associated with 

wireline at those depths, while simultaneously removing 

entry-point erosion common to limited-entry stimulation. 

The upper stages were completed using PNP.

For a particularly long well with a 7,101-m (23,300-ft) 

MD, 20 sleeves were insufficient to cover the last 1,188 

m (3,900 ft) of the lateral. Eighty QuickPORT IV sleeves 

were installed, grouped into 20 stages. All 20 stages 

were stimulated in under 70 hours of pumping time. 

The operation proves the effectiveness of the TREX 

QuickPORT IV limited-entry system for reducing oper-

ational risk as well as its ability to perform as an extend-

ed-lateral, high-density proppant completion solution.

The future innovates
Because higher proppant volumes have been correlated to 

better production, stimulation programs in North Amer-

ica now routinely pump hundreds of thousands of pounds 

of proppant per stage. These technologies have enabled 

operators to push the boundaries of unconventional oil 

and gas completions to increase well productivity. 

Packers Plus completion systems have been specifically 

designed to meet this challenge, striking a balance between 

a proppant-heavy stimulation and cost-effective systems that 

prevent failure due to erosive tool damage. 

References available.

SLIDING SLEEVES

A typical fluid path (left) through the ball seat in a sliding sleeve had a high-pressure drop. By 

redesigning the tool, the fluid path has been reshaped (right) and reduced pressure drop as fluid 

passes through the tool. (Source: Packers Plus)
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Dustin Young and Stephen Forrester, NOV

T
he dynamics of completions are constantly evolving, 

driven by increasingly complex wells and the need 

for greater efficiency in a cost-constrained environment. 

Often, completion-related innovations are tied directly 

to the needs of particular fields and projects. In the 

North Sea, for example, many fields are mature or mov-

ing into mature production phases, and as such have a 

unique set of needs to address completion, stimulation, 

production and intervention. Producer wells 

are often drilled horizontally and require stimu-

lation to produce effectively. Later in the well’s 

life, water influx or reservoir depletion require 

methods to shut off the water and to restimulate 

the well. Additionally, infill drilling programs 

mean that wells are often positioned near one 

another, leading to further complications and 

requiring additional technology. 

National Oilwell Varco (NOV) developed the 

i-Valve and i-Frac systems as a flexible, reliable 

solution for a variety of completion challenges, 

including those seen in the North Sea. The 

i-Valve and i-Frac systems are mechanically 

shifted and ball-drop-activated stimulation and 

production sleeves, respectively. They are used 

in acid and proppant stimulation, can be fitted 

flexible ball seats with nozzles for limited-entry 

matrix acidizing—as is often required in infill 

drilling campaigns—and have cement protec-

tion features, as 80% of the wells in the North 

Sea are cemented. The i-Valve and i-Frac multi-

open-close (MOC) sleeve has a shifting profile 

and an ISO 14310 V0-rated seal design that 

allows it to function as a standard production 

sleeve, with the ability to function open and 

closed multiple times over the life the well. 

This flexibility is required due to the need to 

manage production, close off water-producing zones 

and restimulate.

Case history 1
An operator in the Norwegian North Sea was drilling 

a horizontal producing well as part of an infill drilling 

campaign. The well was drilled to a total depth of 4,161 

m (13,650 ft) with a 1,219-m (4,000-ft) horizontal section 

through two producing intervals and completed with a 

liner consisting of four MOC i-Frac sleeves. The well was 

acid-stimulated by dropping dissolving balls, and then it 

was put on production. As the infill drilling cam-

paign continued, more wells were drilled in the 

proximity of the first well. During the drilling 

of an adjacent well, the first well experienced a 

sudden pressure buildup from 1,800 psi to 4,800 

psi. This incident caused the operator to shut 

in the well to investigate. They first performed 

a wireline run, which tagged at 3,682 m (12,080 

ft), just below the uppermost zone. A subse-

quent run with a bailer showed that there were 

mud, solids and formation fill in the well below 

the first zone. 

After the well was shut in, the operator decided 

to work with NOV to initiate an intervention pro-

gram to remove the fill and restimulate the well 

to remove the near-wellbore damage. The objec-

tive was to carry out the program in close coop-

eration between NOV and the operator, with 

careful monitoring of HSE practices and clearly 

delineated performance results for zone restim-

ulation. The intervention program consisted of 

wellbore cleanup using a jetting assembly or bit/

motor, a run with the i-Shift shifting tool to close 

the sleeves in the upper zone, restimulating the 

lower zones, a second run with the i-Shift shifting 

tool to open all the sleeves, and putting the well 

back on production.

The operator ran a rotating jet nozzle to 

clean the wellbore with coiled tubing and allow 

the shifting tool to be run. The i-Shift shifting 

tool was then run, and sleeves in the first zone 

were closed. An acid stimulation vessel was 

Sliding sleeve flexibility in  
completions operations  

Multi-open-close system improves economics in challenging North Sea wells.

SLIDING SLEEVES

Right, NOV’s iFrac unit has been deployed in North 

Sea operations and also can function in onshore  

unconventional operations. (Source: NOV) 
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brought to the rig, and the third and fourth zones were stimulated using dis-

solvable balls. After the stimulation and flow testing, a second run was made 

with the i-Shift shifting tool to reopen the sleeves in the first zone. The full 

intervention program was performed successfully, with the sleeves functioned 

without any issues, and the restimulation of the third and fourth zones was 

performed according to the program. The well was put back on production 

and reached the levels achieved before the mud invasion, and it continues to 

produce according to expectations.

Case history 2

In 2009 a North Sea operator drilled a horizontal oil producer well. The well 

was completed with 10 stages using 10 i-Valve systems. After a short period of 

production, the well was acid stimulated zone by zone by mechanically closing 

and reopening the i-Valves. After producing for seven years, an increase in 

water cut and a decrease in well pressure caused the well to stop producing, 

and the well was shut in. 

The operator decided to work with NOV to initiate an intervention program 

to recover production in the well. It was determined that while several zones 

were still contributing to production, water cut in other zones needed to be 

shut in. Additionally, further stimulation in between existing zones would 

contribute to more production. An intervention program was designed with 

wellbore cleanup using a jetting assembly or bit/motor, a run with the i-Shift 

shifting tool to close all 10 i-Valves, perforating and then proppant frac zones 

of interest between the i-Valves, a second run with the i-Shift shifting tool to 

open sleeves in zones contributing to production and without significant water 

cut, and putting the well back on production.

All i-Valves were successfully closed during a single run, and a pressure test of 

the well was performed to verify there were no leaks. Zones of interest between 

the i-Valves were then perforated and proppant fractured. After a cleanup run 

was made to remove any remaining proppant from the well, the i-Shift was run 

to reopen three i-Valves. The operation was performed as planned, and the well 

was returned to production at significantly improved rates. 

Conclusion

Completions will only continue to grow in difficulty as the industry drills more 

wells and explores new geological territory. With completion-related expenses 

often making up almost two-thirds of a well’s cost, the need for iterative 

improvement in this highly consumptive and capital-intensive area has become 

more and more apparent. NOV continues to focus on flexibility and reliability 

with its stimulation sliding sleeve product line, recognizing the varying chal-

lenges of global operations. North American shale wells require different 

equipment functionalities from North Sea wells, and working with a partner 

who understands these differences and uses technology solutions appropriately 

will help operators outperform the competition in a crowded marketplace. 

The need for iterative improvement in  

the highly consumptive and  

capital-intensive completions area has 

become more and more apparent.
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Liz Percak-Dennett, Biota Technology

O
il and gas operations are faced with myriad complex 

scenarios in the ongoing demand to improve sub-

surface understanding and maximize reservoir economics 

and flow assurance along the production life cycle. 

During the early life of an asset, capex decisions, such 

as well spacing and completion designs, are crucial to 

maximizing EUR and net present value per section. As 

development commences, continuous optimization is 

needed to minimize dollar per barrel economics, such 

as troubleshooting sharp increases in water cut or rapid 

drops in production volume.  

Subsurface DNA Diagnostics is a noninvasive tool to 

elucidate fluid movement and has been deployed on 

more than 800 wells across 10 basins in the U.S. Rapid 

adoption by a majority of the top 20 U.S. onshore oper-

ators has resulted in a breadth of applications across the 

asset life cycle from appraisal and development through 

the production life cycle.

Subsurface DNA Diagnostics uniquely measure fluid 

movement in the subsurface by extracting and sequenc-

ing DNA originating from microbial communities that 

survive in temperatures and pressures common to res-

ervoir systems. Microbes are ubiquitous in subsurface 

environments, residing in hydrocarbons and formation 

waters in rock-associated porosity, fractures and faults.

High-resolution studies into the subsurface DNA of 

the Delaware and Midland basins have returned millions 

of DNA sequences comprising thousands of unique 

DNA markers. Similar microbial diversity has been 

observed in all major onshore unconventional basins 

as well as in offshore regions in the Gulf of Mexico and 

Asia. These DNA markers capture subsurface heteroge-

neity at a higher resolution than current methods and 

serve as an “in situ tracer” as fluids are produced from 

reservoir intervals (Figure 1). This enables sub-forma-

tion, 4-D drainage height characterization, well commu-

nication and interference monitoring, and robust track-

ing of oil and water contributions across an asset.

DNA diagnostics workflow
Samples to create a subsurface DNA baseline can be 

obtained through a low-risk, noninvasive workflow col-

lecting well cuttings or reservoir fluids (oil, water and 

emulsions) during normal operations using collection 

procedures designed to preserve subsurface DNA.

Following collection, samples are processed at a central 

laboratory where DNA is extracted and sequenced using 

proprietary methods for oilfield samples. Biota’s in-house 

extraction and quality control pipeline ensure sufficient 

extraction and quantification of subsurface DNA while 

eliminating environmental or human contaminants. 

The high-resolution coverage of multiple sub-forma-

tions per well results in millions of DNA markers per 

project. Therefore, advanced software and data science 

are necessary to elucidate meaningful patterns. Biota 

incorporates field data to provide a comprehensive deliv-

erable to the operator.

Exploration: Is this acreage economic?
During exploration, a critical activity for operators 

is determining the economic viability of the acreage 

position. Subsurface DNA Diagnostics can be used 

to identify and optimize well landings for new target 

formations or plays. By completing a subsurface DNA 

baseline with cuttings during drilling of the pilot well 

and production side track, produced fluid from an 

exploration well can be tied back to particular sub- 

formations and a high-resolution drainage height 

can be established over IP180-plus. This workflow has 

been applied to new acreage in the Permian Basin to 

Decoding fluid movement to 
enhance production  

Diagnostics system delivers economic value through an asset’s life cycle.

FLOW ASSURANCE

FIGURE 1. Production of fluids returns subsurface DNA to the surface along 

with hydrocarbons and/or water resulting in an in situ diagnostic to track 

fluid origination and movement. (Source: Biota Technology) 
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establish drainage height of the pilot well 

and aid in value assessment. Additional work 

on this exploration well composed a lateral 

DNA profile at the stage level and was able 

to confirm that stages drilled out of zone 

had less production over IP180 than those 

within a target zone, thus helping to refine 

future candidate benches. 

Development: What’s the optimal 
field development plan?
The impacts of Subsurface DNA Diagnostics 

have been particularly noticeable during asset 

development, where the low risk, noninvasive 

workflow resolves a complex picture of the 

subsurface and detailed 4-D analysis of drain-

age height in stacked laterals.

Determining the drainage height of 

stacked laterals on the same pad is key to 

optimize spacing decisions and rapidly close 

the cycle from spacing pilots to fieldwide best 

practices. During spacing trials, well cuttings 

are collected from the deepest wells on a 

pad and used to compose a pad-level vertical 

DNA baseline. This baseline is then com-

pared to produced fluids from all wells on a pad through 

IP180 to rapidly monitor drainage height as wells transi-

tion out of early flowback and into production. 

Work with operators in the Scoop/Stack identified 

several sub-formations that had extensive frac commu-

nication and were being drained by stacked wells, and 

also determined the role that frac order plays in closely 

stacked wells. These findings have led the operator to 

revisit some of its spacing decisions across undeveloped 

acreage to minimize wells draining adjacent sub-forma-

tions and reducing capital intensity.

Production: How to minimize decline?
As the asset matures in production, issues of parent/child 

communication and choke management play a central 

role in flow assurance well performance. These variables 

must be considered by operators as they minimize decline 

through the life cycle of the well. Four-dimensional pro-

duction monitoring across an asset allows operations to 

monitor drainage heights to troubleshoot issues. 

Recent work with Anadarko included determining 

sub-formation level 4-D drainage height in its acreage in 

the Delaware Basin through a fieldwide deployment of 

Subsurface DNA Diagnostics on several hundred sam-

ples from wells landed in various formations. Each well 

was analyzed to determine in- versus out-of-formation 

production (Figure 2) in Formation A and Formation 

B. The results identified out-of-formation production in 

each formation, and they were subsequently integrated 

with production data, reservoir properties and subsurface 

DNA to improve the learning rate for field development. 

In shale gas production, rapid increases in water cut 

can signal pervasive operational and development prob-

lems; however, pinpointing the source of water influx 

is very challenging without downhole deployment. 

Subsurface DNA Diagnostics has been used in many 

gas-rich basins including the Cotton Valley, Appalachian 

(Utica/Marcellus) and Gulf Coast basins (Eagle Ford). In 

these cases, the same subsurface DNA baseline obtained 

from cuttings is compared to water collected during pro-

duction and used to identify sources of contribution.

Conclusion
Subsurface DNA Diagnostics provide an independent 

workflow to improve reservoir economics by optimizing 

flow assurance and capex. Rapid adoption by a majority 

of the top domestic unconventional producers has 

resulted in analysis of more than 800 wells, illustrated a 

complex image of the subsurface with significant 

insights into out-of-formation contribution, a refined 

understanding of water contribution zones and 

improved production over the life of a field. 
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Ken Feather and Phillippa Eastgate, TGT

W
hen oil prices fell in 2014, E&P companies were 

forced to tighten capital budgets, reduce activity 

levels and drive down costs. The ensuing stampede to 

cost reduction hit upstream oilfield service companies 

extremely hard.

Today, with the oil price stabilizing, operators are 

more inclined to push their assets harder to produce 

more. However, when budgets were slashed, planned 

maintenance and workovers were among the first to 

be cut or deferred, while still treading the line not to 

compromise on safety. Securing asset reliability is still a 

top priority, ensuring that wells perform at full capacity 

while safeguarding life and the environment.

“Wells need to perform better and last longer,” TGT 

CEO Mohamed Hegazi said. “Operators need to elevate 

well performance and need the ingenuity of oilfield 

service companies to do this more effectively. In today’s 

economic climate, we have an obligation to challenge 

the old way of thinking by being bold and innovative so 

that customers can capture more value and address well 

performance challenges more readily.” 

For all asset managers, a key area of vulnerability lies 

in the happenings thousands of meters away from the 

surface—downhole.

A new way of thinking
Like a giant industrial plumbing system fused into 

the earth, wells are built using a fantastically complex 

assembly of tubes, barriers and cement, most of which 

exist around a central producing conduit. Their sole 

purpose is to transport valuable fluids safely, produc-

tively and profitably.

Unfortunately, it is an imperfect world where natural 

forces conspire to undermine the perfect functioning of 

the well, and despite the ingenuity of man, the well will 

inevitably misbehave or fail. Naturally, the industry is 

focused on wells and reservoirs. However, conventional 

definitions and diagnostics of the well tend to isolate 

the well completion from the reservoir, and yet the two 

are so inextricably linked they should never be sepa-

rated because they work as one.

Therefore, a new definition of the well is needed, one 

that recognizes the performance attributes of the comple-

tion and the reservoir it connects to, the interplay between 

the two and the dynamics of the entire system. What the 

industry is dealing with is not just a well; it is a well system. 

The industry also needs to recognize the two most vital 

performance factors of all well systems—flow and integrity.

Flow is about the right fluids connecting to the right 

places, and integrity makes sure that happens without 

compromise. So, managing well system performance 

effectively means managing flow and integrity, and not 

much else matters.

“Diagnosing well system performance 

is challenging,” Hegazi said. “Flow and 

integrity issues can exist anywhere within 

the well system: beyond the wellbore, 

behind multiple casings to the outer 

reaches of the well system and in the reser-

voir itself—a place virtually impossible to 

deploy diagnostic sensors.”  

Conventional diagnostics can’t provide 

all the answers because they either do 

not look far enough or don’t measure 

the right things; they do not look at the 

big picture. Rogue happenings, such 

as active thief zones, crossflow or the 

source of sustained annulus pressure lurk 

Challenging the industry’s 
approach to well diagnostics  

New ideas reveal a greater truth.

FLOW ASSURANCE

The definition of the well system includes the man-made well completion up to 

and including the reservoir. (Source: TGT)
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behind barriers and would not be diagnosed with tra-

ditional techniques.

Creating a new category
Flow and integrity, and therefore well system perfor-

mance, can only be properly understood and man-

aged by assessing more than the inner workings of 

the wellbore. This concept is the foundation of a new 

and important oilfield category applicable to all wells, 

through-barrier diagnostics.

Diagnostic tools that “sense through barriers” have 

existed for decades and overlap into this category, but 

apart from a few exceptions, these have been primarily 

concerned with investigating reservoir properties, such 

as matrix and fluid parameters, or evaluating cement.

Acknowledging and advancing through-barrier 

diagnostics as a new category offers a look at the well 

system in a far more holistic and uncompromising way. 

The ability to see through multiple barriers from the 

wellbore into the reservoir and everything in between 

reveals more than ever before. Viewing the well system 

in its entirety provides operators with a complete pic-

ture of the goings on, both flow and integrity related. 

Moreover, equipped with better insights, operators are 

much better placed to make the right decisions to keep 

the entire system working harder.

Diagnostic tools versus systems
Maintaining safe, productive and profitable operations 

means that all well systems at some point will require 

diagnostic intervention, either for routine monitoring 

or to target a specific issue.

When it comes to diagnostics, tools tend to dominate 

oilfield conversations, technical forums and procure-

ment practices, and the operational focus tends to be 

on running the tool in the well. If a well system is expe-

riencing unexpected sand flow, ineffective stimulation 

or fracturing, or sustained annulus pressure, the opera-

tor commissions a service company to deploy a certain 

tool in the belief that the tool itself will provide all the 

answers. The reality is not that simple.

In isolation, the tool gives raw data and measure-

ments, but revealing the truth about the well system 

requires more than the tool. The tool’s sensitivity and 

accuracy are extremely important, but many other fac-

tors beyond it contribute to the overall diagnostic result. 

The synergy happens in all facets of the service, not 

just the tool. The diagnostic program activates the well, 

the method for acquiring the data, processing and mod-

eling to refine and expand raw data, and the expertise 

in analysis and interpretation, which all play a vital part. 

The results and insights materialize from the combined 

effort of all these factors—an entire diagnostic system, 

curated and applied by human experts.

There is no doubt that advancing diagnostics to deal 

with today’s challenges means evolving from tools to 

diagnostic systems on all fronts. However, there is a 

need to go one step farther.

From systems come products
What the operator ultimately needs is answers. There 

is an interest in making sure the right diagnostic sys-

tem is utilized, but the purchasing decision should be 

ultimately based on the clarity and completeness of the 

answer because this is the final product in the diagnos-

tic workflow.

Consider the case in which a well suddenly exhibits 

flow issues, such as a dramatic increase in water cut, 

or complex integrity issues, such as sustained pressure 

in the C-annulus. In this case, the operator is more 

concerned about getting an answer it can trust to solve 

these issues, not what tool or system to use.

“An application-led ‘products’ approach versus a tra-

ditional ‘tools’ approach allows for improved product 

selection and commercial flexibility, benefiting operators 

on both counts,” Hegazi said. “Operators certainly appre-

ciate technology, but they are ultimately seeking diagnos-

tic answers that can help them make better decisions.”

He added, “A mechanism should be adopted where sim-

pler products, such as diagnosing wellbore flow, demand 

fewer resources and less innovation commands a lower 

price. Whereas more complex products, like multibarrier 

diagnostics, that have years of research and development 

behind them, demand more extensive resources and ulti-

mately deliver more value, [and] naturally command a 

higher price.”

A bright future
The old thinking cannot answer today’s new challenges. 

As well systems become older and more complex, man-

aging performance will remain a priority and continue 

to task the industry. That is why there is a need to inno-

vate on all levels, by building better tools and also creat-

ing better diagnostic systems and recognizing the 

experts that empower them. The industry needs to 

acknowledge the dual importance of flow and integrity 

as the key enablers for asset performance and the criti-

cality of through-barrier diagnostics as the only means 

to see the true picture. Finally, the need exists to adopt 

a product-led approach to procurement, where the 

answer is king and not the tool. Do all that, and the 

future looks bright. 

FLOW ASSURANCE
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Staff Report, Hart Energy

A
fter a four-year drought that saw few significant 
project final investment decisions in the offshore 

space, those first signs of a recovery spotted in 2018 are 
poised to continue in 2019. Global demand for oilfield 
services is projected by Rystad Energy to hit $642 billion 
in 2019, of which the subsea market will account for 4%. 

Subsea, according to Wood Mackenzie, is set to have 
a busy year. 

“Demand for subsea equipment is one of the best 
leading indicators of offshore market activity, said 
Mhairidh Evans, principal analyst for the subsea supply 
chain at Wood Mackenzie, in a news release. “Volumes 
are recovering, and we expect an approximate 40% 
increase in 2019 in comparison to the previous year. 
It’s likely that demand will remain steady for the next 
few years, averaging about 300 subsea trees per year, an 
encouraging sign for the sector.”

Analysts with Rystad Energy also see an increase in 
demand in the subsea market, with expectations that the 

subsea market will increase significantly, with an average 
annual growth of 10% in E&P spending for subsea equip-
ment and installation from 2018 through 2023, accord-
ing to a press release. Much of the growth is expected to 
come from the subsea equipment market (up 12% per 
year) and the SURF market (up 11% per year).

With activity levels falling to only 240 subsea trees 
installed globally in 2017, Rystad forecasts that more 
than 350 subsea trees will be installed per year by 2021. 

 “We now see a new wave of subsea developments in 
the coming years, supported by effective cost-cutting mea-
sures and cooperation between suppliers and E&Ps,” said 
Rystad Energy analyst Henning Bjørvik. “As the oil price 
has recovered since 2016, the subsea market has shown 
clear signs of improvement. Subsea tree installations can 
be seen as a main driver for this growth. We expect a sub-
stantial increase in demand in coming years.” 

The market for subsea trees is expected to grow by 
8% per year in the period 2017 to 2023, according 
to the Rystad report. The U.K. and Norway will drive 
growth through 2021, after which South America will 
take the lead.

Norway and the U.K. 
benefit from having 
well-established offshore 
infrastructure, Bjørvik 
noted. He added that 
many of the marginal 
fields could draw advan-
tages from their proxim-
ity to existing facilities, 
becoming commercially 
viable through subsea sat-
ellite developments. 

Of the projects E&P 
companies are expected 
to commit to over the next 
four years in Norway and 
the U.K., Rystad expects 
53% of the offshore green-
field E&P expenditure to 
be for subsea tieback proj-
ects. This is a significant 
increase from 30% in the 
2010 to 2018 period.

Demand for subsea trees increasing  
Leading analysts forecast increasing and steady demand for subsea equipment. 

SUBSEA TREES

The market for subsea trees is expected to grow by 8% per year in the period 2017 to 2023.   

(Source: Rystad Energy SubseaCube)

GLOBAL SUBSEA TREE INSTALLATIONS
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After Petrobras, Equinor is the second largest oper-

ator of subsea trees, according to Rystad, and it is 

expected to increase its subsea 

expenditure significantly during 

2019, with as much as 93% of 

the spending being for projects 

on the Norwegian Continental 

Shelf. The majority of this expen-

diture is projected to be for sub-

sea tiebacks.

According to Wood Mackenzie, 

evolution on the supply side also 

will have an impact on the market.

 “Consolidation was necessary 

to survive the downcycle, which 

represented the lowest demand 

floor and longest depressed 

market in recent history,” Evans said. “We estimate 

subsea manufacturing capacity reduced by 25% simply 

by closing plants and redistributing resources. The 

result is manufacturing plants that can tighten much 

quicker than before, even with the smaller, more 

efficient operations that today’s 

projects demand.

“Key operators in the subsea 

space are becoming aware of this 

shift in the market. Procurement 

teams and category management 

will need to strategize internally 

and with their preferred suppliers, 

preparing for anticipated price 

inflation and potentially increased 

lead times,” Evans said. 

“While the subsea market as a 

whole remains oversupplied still, 

another busy year in 2019 will 

change that. We think the window 

of opportunity to lock in preferential conditions in 2019 

is dwindling, and this will be more pronounced as we 

edge closer to 2020.” 

SUBSEA TREES

It’s likely that demand  
will remain steady for  

the next few years,  
averaging about  

300 subsea  
trees per year, an  

encouraging sign for  
the sector.
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SHOWCASE 

Data analytics, machine learning, artifi cial intelligence 

and more are providing great value for the industry. 

(Source: huyangshu/Shutterstock.com)

AUTOMATION AND DATA 

TECHNOLOGY SHOWCASE

In this special 
section, E&P highlights 

some of the latest products 
and technologies for upstream 

oil and gas and looks at how they will 
benefi t companies in their 

ongoing search for improved 

production and more effective 
operating techniques. ■

Editor’s note: The copy herein is contributed 

from service companies and does not refl ect 

the opinions of Hart Energy.
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Improve analysis productivity of  
exploration opportunities
Geoscientists and reservoir engineers evaluate resource 

potential and the chance of success for their exploration 

plays and prospects through detailed analysis. They feed 

results into exploration portfolios for decision makers to 

consider. These processes are often time-consuming and 

fraught with error. Critical information and assumptions 

can be lost, out of sync or not timely delivered, which 

impacts decisions made on capital and resource alloca-

tion. Historically, these data have been managed in file 

libraries and complex spreadsheets. Rose & Associates and 

3GiG have developed a web- or server-based application, 

Appra, that stores the evaluation data, applying version 

control through the play or prospect life cycles. Using new 

automation, Appra allows both scientists and leadership 

the ability to access, analyze and track exploration deci-

sions, becoming the single source for the value capture of 

their exploration business. 3-gig.com, roseassoc.com

New backward compatible flow computer 
optimizes productivity
ABB’s Measurement & Analytics business unit for flow 

computers and controllers has released the new XSeries 

G5 backward compatible, extendable flow computer 

and remote terminal unit (RTU) for the upstream oil 

and gas industry. This will help provide more solutions 

to optimize the productivity of a company’s assets across 

its full life cycle. This new generation will offer low-

power, high-reliable microprocessor-based units with a 

new Linux operating system, persistent memory and a 

secured wireless connectivity, combined with the same 

wide range of measurement, monitoring and alarm 

applications for remote gas or oil systems. It also will 

provide an upgrade path to new digital technologies, 

protocols such as message queuing telem-

etry transport and secured wireless con-

nectivity (WiFi-Access Point or Bluetooth). 

A single flow computer or RTU can now 

be configured to support many control 

logics and alarms systems. It also would 

be able to perform up to 24 measurement runs for gas 

or liquid, utilizing preconfigure application or custom 

control logics developed using IEC 61131 programming 

language. new.abb.com

Asset management system controls multiple 
forms of artificial lift 
SMARTEN is an asset management system developed 

by Apergy that can control and optimize multiple forms 

of artificial lift that are 

being classified as total 

asset managers. The 

new technology has the 

capability to control and 

optimize rod, hydraulic, 

electric submersible 

pump and gas-lift units. 

The SMARTEN controls 

asset manager is the 

industry’s first automated 

wellsite management 

system that is designed 

to deliver maximum per-

formance and optimized 

production for wells. This 

AUTOMATION AND DATA  
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Appra is a digital framework capable of collecting, integrating, translating, managing and  

visualizing all of the qualitative and quantitative geoscience information related to potential  

exploration opportunities. (Source: 3GiG and Rose & Associates)

Right, ABB’s new XSeries G5 is a backward  

compatible solution with a powerful controller  

and new connectivity. (Source: ABB)

The SMARTEN  

controls asset  

manager system  

provides onsite,  

wireless monitoring 

and adjustment via 

Wi-Fi, or remote  

monitoring and  

optimization via  

the internet.  

(Source: Apergy)

OPPORTUNITIES BY BUSINESS UNIT
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technology provides a versatile, programmable platform, 

customizable to an operator’s unique pumping environ-

ment. Featuring an easy-to-use interface, the system pro-

vides remote, real-time diagnostics and alerts, allowing 

users to monitor changing well conditions. apergy.com

Deep learning powers more accurate  
prospect prediction 
CGG GeoSoftware is expanding its machine learning tech-

nology to put the power of a new generation of analytic 

and prediction techniques into the hands of geoscientists 

in intuitive and accessible ways so they can more accu-

rately characterize hydrocarbon reservoirs. Hampson- 

Russell Emerge software, part of the GeoSoftware portfo-

lio, has added deep learning in the form of a deep feed 

forward neural network (DFNN), which offers new oppor-

tunities for predicting reservoir properties. The new tech-

nology is easy to implement in reservoir workflows thanks 

to flexible parameterization and the usual attention to 

user-friendliness. Deep learning in Emerge helps geophys-

icists predict reservoir property volumes from seismic attri-

butes and well data with greater detail than conventional 

approaches by revealing more subtle variations than previ-

ously possible. cgg.com

Machine learning techniques accelerate 
interpretation, reservoir characterization 
Predicting facies and rock types from seismic data is 

traditionally done using deterministic or stochastic 

seismic inversion methods. When combined with rock 

typing and seismic facies classification, their outputs 

can be used to create subsurface facies models for pros-

pecting or simulation. These methods, however, lack 

the resolution required to accurately predict thin beds 

or intermediate-type facies, and they frequently fail to 

model the heterogeneity that characterizes many reser-

voirs. Emerson E&P has developed a supervised machine 

learning approach called Democratic Neural Network 

Association (DNNA) that reconciles multiple datasets 

to predict reservoir lithofacies 

heterogeneities and distribution 

away from the wellbore. This 

process results in a probabilistic 

facies model description of the 

reservoir, prediction of the most 

probable facies distribution and 

associated maximum probabil-

ity, and the probability of each 

facies. Results introduce valu-

able insights into reservoir pres-

ence uncertainty and are ready 

for simulation. The outcome 

is critical for a better under-

standing of reservoir behavior. 

Even with the sheer volume of 

available data, machine learning 

produces outputs in minutes or 

hours rather than months or 

years, and it is ideal for cloud 

implementation. emerson.com

Apps allow operators to capture data while 
in the field 
In 2018 eSimulation released the eSimGathering 2.0 

and FieldSync 2.0 mobile app, which enable operators 

to capture data while in the field. These data are auto-

AUTOMATION AND DATA  
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DFNN (c) delivers better lateral continuity in the prediction of porosity for thin layers in Field A (left) 

and improves estimation of the injectite sand body porosity in Field B (right) over the more  

conventional multilinear regression (a) and probabilistic neural network (b) techniques.  

(Source: CGG and Aker BP)

A geobody of reservoir facies on a time slice is displayed with 

a facies log along a wellbore, predicted facies and full stack 

sections. (Source: Emerson)
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matically uploaded to a cloud database for use by other 

business groups. Updates include condensate inventory 

management  that tracks condensate and water hauling 

at each facility accounting for 

production, sales, transfers and 

losses; pig tracking; greenhouse 

gas emissions tracking (tracks 

vents and blowdowns); and an oil 

and gas volume tracker that cal-

culates volume, energy and com-

ponent losses/gains across the 

system. The technologies reduce 

the manpower required to man-

age field gathering businesses by 

20% to 30%. They also help HSE 

personnel identify and mitigate permit limit exceedances 

and avoid costly penalties. The apps standardize calcula-

tions and create mathematical integrity for ease of audit-

ing. Field data capture and cathodic protection modules 

are planned for this year. esimulation.com

AI apps target specific industry challenges
Flutura’s upstream artificial intelligence (AI) apps tar-

get specific industry problems (i.e., fracking AI apps 

provide early detection warning signals from fracking 

pumps, top drive AI apps help reduce downtime and 

drilling efficiency AI apps reduce invisible loss time). In 

addition, many mission critical systems used in upstream 

operations are welded together. These assets must be 

tested for reliable performance as degradation can be 

found in joints. Flutura’s deep learning diagnostic app 

diagnoses poor weld condi-

tions by looking at radiology 

data. This app can foresee 

and prevent catastrophic inci-

dents especially on welded oil 

pipelines. Another technology 

assists with the changing oil 

and gas industry, as many of 

the people with experience 

troubleshooting upstream 

problems are retiring. Flutu-

ra’s industrial bot can codify 

this knowledge and offer 

newer employees help in 

troubleshooting equipment. 

To optimize costs, Flutura 

ensures drilling and produc-

tion efficiency using down-

hole and surface-level sensor 

data streams and helps heavy 

equipment manufacturers provide value-added digital 

diagnostics and prognostics as a service for early detec-

tion of failures. fluturasolutions.com

App replaces spreadsheet, gauge sheet 
workflows from pumpers in the field
GreaseBook is a simple, mobile-first oil and gas produc-

tion app specifically designed to replace spreadsheet and 

gauge sheet workflows from pumpers in the field. The  

app provides timely data from the field increasing the 

accountability of one’s pumpers, correct data from the 

field helping to alleviate minutiae from the back office 

and a centralized place from which an operator’s entire 

team can work. In addition to releasing Android and Mic-

rosoft Surface apps to complement its iOS app, the cost-ef-

fective app has recently rolled out a powerful well-testing, 

allocations and downtime tracking suite. GreaseBook 

continues to maintain a strong risk-reversal policy: no con-

tracts, no training fees, no setup fees, free help desk calls 

and a 60-day 100% money back guarantee. greasebook.com
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Cloud-based gathering management solutions increase efficiencies. (Source: eSimulation)

The top image is radiology data, and the bottom image is Cerebra detecting potential pipeline 

weld defects that human eyes miss. (Source: Flutura)
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Automation platform delivers consistent  
fracture treatment across stages 
In 2018 Halliburton launched the Prodigi Intelligent 

Fracturing service as a hydraulic fracturing automation 

platform with the goal of delivering a consistent fracture 

treatment across stages. The first iteration of the plat-

form, Prodigi AB Service, focuses on automatically con-

trolling pump rate to breakdown all perforation clusters 

in a stage. To date, more than 2,000 stages have been 

pumped with the Prodigi AB Service, improving cluster 

efficiency, lowering treating pressures, reducing screen-

outs and resulting in faster treatment times. In East 

Texas, by using Prodigi to improve cluster breakdown, 

Halliburton was able to achieve a significant increase 

in treating rate, which lead to a 10% reduction in stage 

pumping time. This ultimately led to cost savings for 

the operator and reduced risk to screenout in the target 

basin. Moreover, this year Halliburton will introduce sev-

eral other automation elements to Prodigi that continue 

to focus on stimulation consistency and improved well 

performance. halliburton.com

Electronic well file for E&P data analytics 
Oil and gas companies moving toward Big Data analytics 

are missing a critical dataset in their analytic data pool 

by keeping information locked up inside paper logs and 

well files. In 2018 Katalyst Data Management launched a 

well file and well log scanning service for the oil and gas 

industry. Scanning “paper to digits” is the first step in the 

company’s initiative to create a complete electronic well 

file to enable analysis of the data. The electronic well file 

contains data that are already in digital format, such as 

LAS, DLIS and other well logs, XLS spreadsheets and 

other digital data, along with the “paper to digits” data 

that have been scanned. Digital and paper data are pack-

aged into an electronic well file and stored in Katalyst’s 

cloud-based storage solution iGlass, a PPDM 3.8 database 

for subsurface data. Once the well file is in iGlass, clients 

can view and download their well data files and metadata 

alongside their seismic data volumes from a single GIS 

map portal. The data management software includes 

tools that are specific to the life cycle of seismic, well and 

interpretation data types. katalystdm.com/wells

Tool samples high-frequency dynamics data 
at 1,500 Hz 
NOV has released the BlackBox HF memory-mode tool 

that samples high-frequency dynamics data at 1,500 Hz 

and load measurements at 100 Hz to the ReedHycalog 

portfolio of drilling dynamics measurement tools. The 

tool features advanced internal memory to record a full 

dataset for 175 hours, providing data for weight on bit, 

torque on bit, three-axis vibration, annular pressure, 

internal pressure, temperature and rpm. Due to the 

high memory capacity of the BlackBox HF tool, all of 

the high-speed, sampled data are stored and delivered 

to the surface, where it can be further analyzed in the 

office. The first 6¾-in. prototype BlackBox HF tool 

recently went downhole for a West Texas operator, 

and the tool collected 

high-frequency data 

without issue for seven 

Halliburton’s Prodigi Intelligent Fracturing service automatically 

adjusts initial pumping conditions based on downhole conditions to 

deliver consistent stimulation results. (Source: Halliburton)

Electronic well files can be accessed from the iGlass data map. 

(Source: Katalyst Data Management)

Right, the various interconnected ports of 

the BlackBox HF tool contain a  

high-frequency data acquisition  

system and storage solution,  

which together enable drilling  

optimization. (Source: NOV)
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runs. The BlackBox HF tool was made commercially 

available at the end of the first quarter of the year, with 

the initial rollout taking place in the North American 

market. nov.com

Tool allows users to stop typing and  
start importing
Allez from Peloton is a workflow tool for importing, 

visualizing and reporting drilling and completions data. 

Allez is designed to revolutionize how users work in 

WellView. Users will experience a drastic reduction in 

the amount of manual data entry required by providing 

a series of import tools and integrations with vendors 

and third-party systems, including Pason WellView Data-

Link, WVXML and WITSML. peloton.com

Digitizing inflow tracer interpretation
Inflow tracer systems enable years of continuous well 

and reservoir monitoring, where the signal trends can 

be cross-correlated with production data, complement-

ing existing data workflows used for production optimi-

zation and reservoir surveillance. In this way, value can 

be extracted when inflow tracer data are digitized and 

uploaded into an operator’s existing database system 

and software platforms. Over the past decade, RESMAN 

has been delivering thousands of inflow tracer inter-

pretation reports. To facilitate data integration and the 

resulting visualization within existing software and data 

workflows, RESMAN has developed a software plug-in 

called RES•ViZ. The tool is designed to import qualita-

tive and quantitative interpretations into Schlumberg-

er’s Petrel reservoir modelling software. Inflow tracer 

data (e.g., location) and interpreted results (e.g., inflow 

contribution) are integrated with other subsurface data, 

facilitating operations analysis, well event processing 

and history matching. Furthermore, if multiple quanti-

fications have been performed in the same well, inflow 

changes over time can be animated. Through this reser-

voir engineering tool, static and dynamic models can be 

kept up to date by the asset team with the latest inflow 

tracer interpretations and operational insight. resman.no

In-chassis flow computer reduces costs,  
complexity of well pad automation
In an effort to cut costs and increase efficiencies, oil and 

gas producers are transitioning from single-well pad 

fields to multiwell pad sites. These more complex oper-

ations have greater data and control requirements, mak-

ing measurement more difficult and creating additional 

engineering, operating and maintenance costs for pro-

ducers. The Logix chassis-based oil and gas flow com-

puter was developed by ProSoft Technology to reduce 

the cost and complexity of well pad automation systems. 

The solution seamlessly integrates with Rockwell Auto-
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Top, a visualization of monitored zones are shown along different 

well trajectories through RES•ViZ. Bottom, a visualization of inflow 

tracer data is integrated into the reservoir model through RES•ViZ. 

(Source: RESMAN)

Development, Academia and Marketing
Ocean Framework License

Consolidating to an integrated solution for control and  

measurement can help producers simplify their architecture and 

realize substantial cost savings. (Source: Rockwell Automation)
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mation Logix controllers to help oil and gas producers 

avoid the obstacles and high cost of traditional remote 

terminal unit based solutions on multiwell sites. Utiliz-

ing this flow computer allows producers to have one 

architecture for control and measurement, helping 

reduce hardware, software and licensing costs, optimize 

operations and simplify deployment and scalability. 

Additionally, it utilizes a single high-speed connection to 

SCADA systems, improving data integrity and data accu-

racy. rockwellautomation.com, prosoft-technology.com  

Digital twin allows companies to increase 
efficiency, reduce costs 
The digital twin offers many potential benefits to the oil 

and gas industry. It describes an extensive collaborative 

approach that allows companies to plan, design, build, 

operate and maintain an asset using an integrated para-

metric data model and a single set of interoperable and 

reusable data. SNC-Lavalin 

has been delivering brown-

field digital twins in a very 

rapid and low-cost way.  The 

company follows a three-

step process: 1) Digitally 

capture an environment 

using a variety of sensors, 

reality capture and digital 

scanning devices; 2) Create 

a digital version, or digital 

twin, of the captured real-

ity—with this twin enriched 

with additional asset infor-

mation and data where 

required; and 3) Explore 

and interact with the cre-

ated digital twin using, 

for example, immersive 

technologies. The digital 

twin allows companies to 

increase efficiency and 

reduce costs across the entire life cycle of a project by 

identifying clashes during design, enabling more effective 

design and risk reviews, delivering more effective training 

and planning activities, and simulating dismantling and 

demolition. snclavalin.com

Automated tool quickly develops dynamic, 
accurate models 
The benefits of predictive maintenance for oil and gas 

operators is well-known, but traditional approaches to 

building a predictive model take time to design and 

implement, struggle to scale across large operations 

and are limited by edge cases. SparkCognition’s Darwin 

automated model building product creates dynamic, 

accurate models that take far less time to develop. Dar-

win has been used to create predictive artificial intelli-

gence for a major oil and gas company. The company 

wanted a single, scalable solution that could monitor 

all assets, despite the differing behaviors and life cycles 

of machines within the gas system. An unsupervised 

approach was used to build a model that could identify 

normal versus anomalous behavior in real time and 

track anomalies to downtime events. The model was 

able to successfully identify anomalies and track them to 

production downtime events, giving advanced warning 

to engineers of potential issues and providing leading 

indications for root cause analysis. This proof of concept 

was so successful that the company has decided to go 

forward with a full deployment. sparkcognition.com

Automated storage tiering and scalability
The oil and gas industry processes large amounts of data 

on a regular basis (e.g., seismic data, charts, research doc-

uments and process reports). These data accumulate over 

time and grow continuously making it a challenge for IT 

environments to effectively store, manage, control and 

use these data. StoneFly’s Super Scale Out (SSO) network 

attached storage (NAS) appliance, with its latest addition 

of automated storage tiering, enables IT environments to 

set up scalable data storage infrastructure that can accom-

modate petabytes of continuously growing, unstructured 
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Darwin automates the model building process to rapidly generate and maintain models that detect 

anomalies in critical equipment and track them to production downtime events, providing leading 

indications for root cause analysis. (Source: SparkCognition)
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data and facilitate 

IT administrators 

to manage and 

control these data 

under a single 

global namespace 

and a centralized 

management inter-

face. Automated 

storage tiering 

enables IT adminis-

trators to configure 

policies that auto-

matically move data 

based on the data 

of creation or the 

usage frequency. 

This practice 

reduces the need to constantly manage the storage infra-

structure and makes the process efficient. The integration 

of an automation-enabled storage infrastructure in the IT 

environments of oil and gas industries simplifies data stor-

age and management, consuming lesser resources and 

enhancing productivity. stonefly.com

Cloud-based automated seismic 
metadata capture
Released in January, the SeisConnect system establishes 

a data model that connects data in ways not possible by 

human review by creating main categories within the 

model using connectors, data phrases, sentiments, topic 

modeling and languages. Using the Tape Ark SeisCon-

nect engine, users can create logical and ranked groups 

of data that indicate the relevance (i.e., topic models 

through connectors related to the data) and much 

more. For examples, users can ask, “Show me all seismic 

data that have a copyright notice in the header of the 

seismic file and has a license document that references 

that survey name.” SeisConnect addresses concerns over 

data ownership and licensing, creates textual connec-

tions from all metadata inputs and develops content risk 

profiles. tapeark.com

Tool minimizes safety risks and validates  
well integrity 
Weatherford’s Vero automated connection integrity is 

the most disruptive technology ever introduced in the 

tubular running space, according to the company. Vero 

applies artificial intelligence (AI) to minimize safety 

risks and validate well integrity with absolute certainty. 

In applications ranging from conventional land to com-

plex deep water, the technology provides operators with 

previously unobtainable consistency and accuracy. The 

solution employs two proprietary features: AutoMakeup 

technology, which precisely controls connection 

makeup, and AutoEvaluate software, which continually 

assesses torque against original equipment manufac-

turer criteria. By applying AI at every stage from pipe 

manufacturing to well installation, Vero can remove the 

uncertainty of human judgment from the connection 

process. In so doing, the tool can minimize the chance 

of catastrophic well failures associated with poorly made 

up connections as well as reduce the total cost of well 

ownership, minimize safety risks and protect corporate 

reputation. Vero goes beyond tubular running to min-

imize the associated risks, both onshore and offshore, 

and builds wells that last a lifetime. weatherford.com

Chemical management platform ensures  
target concentrations are maintained
WellAware, an Industrial Internet of Things com-

pany for oil and gas, released an enhancement to its 

chemical management platform with the launch of 

Proportional Dosing. According to WellAware data, 

average chemical injection variance is 37%, with vari-

ances strongly skewed toward underinjection. The 

lack of accurate chemical dosage leads to lost pro-

duction revenue due to workovers and shutdowns as 

well as increased maintenance costs. The WellAware 

Proportional Dosing technology guarantees real-time 

injection rates match recommendations on production 

and water management assets, ensuring target concen-

trations are maintained. By making real-time injection 
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StoneFly’s SSO NAS appliance stores 

continuously growing enterprise-grade 

data effortlessly and scales out  

business infrastructure without limits. 

(Source: StoneFly)

Weatherford’s Vero applies AI to validate well integrity.  

(Source: Weatherford)
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ZAaaS is a formulated experience that requires less upfront engineering, investment and time to increase oil and gas production, 

profits and sustainability. (Source: Zedi)

rate changes cor-
related to actual pro-
duction flow levels, 
the required injection 
rate to achieve the tar-
get dosage levels can 
be assured and moni-
tored for compliance. 
WellAware provides 
the source of truth for 
both operators and 
chemical service pro-
viders, and it provides 
the basis for the estab-
lishment of service 
level agreements and 
optimized production. 
Field results indicate 
a 30% reduction in 
downtime and cost 
savings of nearly 
$45,000 per well with 
implementation. Well-
Aware’s product is 
designed for high-rate 
applications with vari-

ous production rates, measuring flow rates every 
second and updating corresponding injection 
rates every minute. wellaware.us

Software collects and integrates data 
from a variety of sources 
Recent years have seen technology adoption 
move from purchasing and repurchasing soft-
ware, upon the release of new versions, to sub-
scription-based software as a service (SaaS), 
which supplies incremental updates on a fluid 
basis. Expanding on that concept, Zedi has 
recently released Zedi Automation as a Service 
(ZAaaS). ZAaaS integrates automation hard-
ware, software, analytics and service combined 
with expert engineering and design into best 
practice solutions to collect and integrate data 
from a variety of sources, making data and infor-
mation available to decision makers on smart 
devices across the company, anywhere and any-
time. ZAaaS uses industry standard hardware, 
combined with Zedi’s purpose-built platform, to 
present a curated experience requiring less 
upfront engineering and investment, getting 
E&P companies the most cost-effective results 
faster. zedisolutions.com 
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The WellAware Intelligent Real-time Controller 

actively monitors and controls a site in the 

Permian Basin, ensuring accurate injection 

every minute. (Source: WellAware)
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P
roducers who drill the Bakken shale, develop new pros-

pects in the Niobrara or other parts of the Denver-Jules-

berg (DJ) Basin, or are bringing unconventional wells and 

completions to the Powder River Basin (PRB) all share a 

common challenge: Wringing profits from production that 

lies at great distances from large end-use markets. 

It’s a dicey proposition to make money at today’s 

crude oil prices, and it’s even dicier facing large dis-

counts to WTI. Yet best-in-class producers are doing 

exactly that – making money. 

Bakken producers led the way on well pads and 

“factory drilling.”  DJ Basin players leveraged “lessons 

learned” from every U.S. shale play to find their own 

economic sweet spots. And lower land costs versus 

Permania-driven lease rates have renewed attention to 

targets within the PRB’s stacked plays. 

All three of these areas (and other plays in western 

states) provide the agenda topics for this year’s DUG 

Rockies Conference and Exhibition, May 14-15 at the 

Colorado Convention Center in Denver. Hundreds of 

well-qualified oil and gas professionals, investors, and 

technology providers will once again converge for this 

annual assessment of prospects, operations and eco-

nomics from the Front Range into Canada.

Tapping producers’ perspectives
Like Hart Energy’s other DUG conference agendas, the 

speaker slate for DUG Rockies tilts toward producers. Nine 

of the ten confirmed speakers (as of early March) are high-

level executives with producing companies – and three 

of them (Oasis Petroleum, Hess and Whiting Petroleum) 

rank among the “Top 10” Bakken operators. (Invitations 

were pending with other key players as this went to press.)  

Anschutz Exploration is a private E&P that’s seeing excep-

tional results from horizontal wells drilling into as many as 

six targets within the PRB, where stacked pay ranges “from 

the Teapot all the way down to the Tensleep,”  according 

to an interview Anschutz President Joe DeDominic gave 

Oil and Gas Investor last year.  The Niobrara and Mowry 

formations are pervasive throughout the basin, he said, 

and there’s interest in the Turner and Parkman, too. 

(DeDominic will be speaking at DUG Rockies.)

Another private producer – Denver-based DJR Energy 

– is sending its VP for geoscience to the DUG Rockies 

dais. DJR invested nearly half a billion dollars last fall to 

The Rockies: Where Necessity 
Drives Efficiency

SPONSORED CONTENT

Resource-in-place and lower LOEs attract robust activity

On stage at the DUG Rockies conference in 2018, Brad Holly, 

President & CEO for Whiting Petroleum. Holly returns to the 2019  

DUG Rockies conference & exhibition May 14-15 in Denver.
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acquire San Juan Basin assets from Encana Corporation 

– roughly 182,000 net acres. 

Best practices arise from lessons learned
The potent blend of public and private company speak-

ers – a hallmark of Hart Energy conferences -- provides 

a full-spectrum view of what’s working, what’s not, and 

what lies ahead. For instance, when Brad Holly, presi-

dent and CEO of Whiting Petroleum, takes the stage, 

he’ll likely discuss how Whiting is reducing proppant 

use with new diversion techniques as well as other 

“tweaks” to the Williston Basin completion designs it’s 

refi ned over the past eight years.

As North Dakota’s second leading producer, the 

Whiting team gathers and analyzes data from a diverse 

roster of wells – and Holly likes what he sees. Last year 

he said, “If you take the labels off the wells, you’ll see 

some of the best wells drilling in this country are in 

North Dakota and the Bakken.”

Broader market issues 
The Bakken’s geology is well known and much of its 

acreage is HBP (held by production), so it can be 

diffi cult to optimize Bakken operations while fi nd-

ing room to grow. Yet the North Dakota operators’ 

challenges pale in comparison to what faces Permian 

E&Ps. Additional Bakken infrastructure build-out is 

needed, but it’s incremental relative to what Permian 

players must do develop the capacities needed to get 

oil their oil to market.

Portions of the DUG Rockies agenda will address infra-

structure as well as the end-use markets driving demand 

for the region’s surging production. Noted industry guru 

Tom Petrie, chairman of Petrie Partners, will be address-

ing America’s renewed role in global energy security – 

and how Rockies and other U.S. hydrocarbon producers 

are changing the global geopolitical landscape. 

Technology solutions and networking
Before and after conference sessions and during breaks 

throughout the day, the DUG Rockies exhibition fl oor 

will host attendees and provide outstanding networking 

opportunities. Exhibitors will be highlighting how their 

products and services can reduce operating costs and/

or improve production results. The knowledgeable, 

high-level audience ensures tough questions will be 

asked – and promises outstanding business develop-

ment potential.

Learn more online
New speakers are posted and fi rm agenda assignments 

can be viewed online at DUGRockies.com as the event 

approaches. If your business interests involve oil & gas 

activity in the Bakken, the Niobrara, or other areas 

within or around the Williston, DJ, Powder River or San 

Juan basins, you’ll fi nd uniquely actionable business 

intelligence by attending the 2019 DUG Rockies Confer-

ence and Exhibition, May 14-15 at the Colorado Conven-

tion Center in Denver. 

DUGRockies.com

Operators confirmed to speak (as of March 8)

David Ballard, President. Ballard Petroleum Holdings Inc. 

Barry Biggs, Vice President, Onshore, Hess Corporation

Joe DeDominic, President & COO, Anschutz Exploration Corp.

Brad Holly, President & CEO, Whiting Petroleum Corp.

Eric Jacobsen, Senior Vice President, Operations, 
Extraction Oil & Gas Inc.

David Lillo, Vice President, Operations, PDC Energy Inc.

Jerry McHugh Jr, Founder and President, San Juan Resources Inc.

Jack Rosenthal, VP, Geoscience, DJR Energy

Jason Swaren, Vice President of Operations, Oasis Petroleum Inc.

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.

Beyond topical presentations at DUG Rockies in the main 

session room,  there will be plenty of active networking on 

the exhibition fl oor during breaks throughout the day as 

well as before and after scheduled sessions.
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UNCONVENTIONAL  

REPORT: PERMIAN BASIN

Permian continues to drive US 
production growth   
Supermajors announce large-scale production increases.

Brian Walzel, Associate Editor, Production Technologies

T
he late-2018 hiccup in oil prices and concerns 
over takeaway bottlenecks have done little to slow 

down production in the prolific Permian Basin, which 
achieves record highs in production every month. 
According to the U.S. Energy Information Adminis-
tration’s (EIA) monthly Drilling Activity Report, oil pro-
duction in the Permian reached nearly 4 MMbbl/d in 
March, an increase of 43,000 bbl/d over February pro-
duction and a 33% jump since the same period in 2018. 

Noted for its record-setting oil plays, the Permian 
still produces enough natural gas to rank second in the 
U.S. for gas production, behind the Marcellus-Utica. 
According to the EIA, natural gas 
production in March for the Permian 
reached 376.6 MMcm/d (13.3 
Bcf/d), an increase of 6,201 cu. m/d 
(219,000 cf/d) over February. 

The only indication that the drop 
in oil prices, down to less than $43/
bbl in late December, affected devel-
opment in the Permian is seen in 
the number of active rigs. According 
to the Baker Hughes, a GE company, monthly rig 
count, the number of operating rigs on March 1 was 
466, seven less than the previous week, but still 32 more 
than the same time period last year. In fact, the first 
week of March was the sixth consecutive week to start 
the year with slightly declining rig counts week to week.

The key driver behind the Permian’s remarkable pro-
duction growth has been the Wolfcamp play. According 
to the EIA, as of September 2018, the Wolfcamp play 
accounted for about 1 MMbbl/d of crude oil—nearly 
one-third of the Permian’s total crude output—and 
113.2 MMcm/d (4 Bcf/d) of natural gas. 

The EIA attributes rising productivity in the 
Wolfcamp to increasingly longer horizontals and opti-
mized completions. According to the administration, 
lateral lengths in the Wolfcamp increased from an aver-
age of 762 m (2,500 ft) in 2005 to more than 2,590 m 
(8,500 ft) in 2018. 

“Well completion efficiency has also improved, 
primarily by more effectively using sand or proppant 
during the hydraulic fracturing process as well as using 
zipper fracturing,” the EIA stated in a November 2018 
report on the Wolfcamp.

Meanwhile, once late to the Permian party, two super-
majors recently announced significant ramp-ups in pro-
duction. In early March, Chevron announced it would 
increase production from 377,000 boe/d in 2018 to 
900,000 boe/d by the end of 2023, a near 140% increase 
in production. Over the past two years, Chevron has 
added almost 7 Bbbl of resource and increased produc-
tion by 71%, according to the company.

Later that same day, Exxon Mobil announced its own 
plans to accelerate its Permian production. According 

to a press release, the Irving, Texas-
based oil company said it aims to 
produce more than 1 MMboe/d as 
early as 2024, an increase in produc-
tion of nearly 80%.

“We’re increasingly confident about 
our Permian growth strategy due to 
our unique development plans,” said 
Neil Chapman, Exxon Mobil’s senior 
vice president. “We will leverage our 

large, contiguous acreage position, our improved under-
standing of the resource and the full range of Exxon 
Mobil’s capabilities in executing major projects.”

Exxon Mobil’s Permian production plans are insu-
lated against low oil prices, featuring an average return 
of more than 10% at $35/bbl oil.

The company also will avoid any takeaway capacity 
problems in the region by developing infrastructure 
to support the increases in production. According to 
the release, Exxon Mobil plans construction at 30 sites 
to improve processing and water handling and ensure 
takeaway capacity. 

“Construction activities include central delivery facili-
ties designed to handle up to 600,000 barrels of oil and 
1 billion cubic feet [28.3 MMcm] of gas per day and 
enhanced water-handling capacity through 350 miles 
[563 km] of already-construction pipeline,” the com-
pany stated in the release. 

The key driver  
behind the Permian’s  

remarkable  
production growth  

has been the  
Wolfcamp play.
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REGIONAL REPORT: 

SOUTH AMERICA

Brian Walzel, Associate Editor, Production Technologies

S
outh America offshore oil and gas development is 
moving into a new age as a result of massive new dis-

coveries—particularly offshore Brazil and Guyana—and 
falling breakevens that make large-scale developments 
more fi nancially attractive. The combination of the two 
has made South America offshore development one of 
the most attractive plays on the globe.

According to a recent report by GlobalData, the aver-
age breakeven oil price for the top 10 upcoming deep-
water and ultradeepwater projects in South America is 
$50/bbl and $40/bbl, respectively. GlobalData reported 
that more than $81 billion in capex will be spent over 
the lifetime of the top 10 upcoming offshore projects in 
South America, which the analyst predicted would even-
tually produce 8.4 Bboe.

Guyana
At the forefront of the emergence of the South Ameri-
can offshore industry is Guyana, where Exxon Mobil and 
its partner, Hess Corp., have announced 12 discoveries 
in the massive Stabroek Block. On Feb. 7, the two com-
panies announced their latest discoveries at Tilapia-1 
and Haimara-1 in the southeast portion of Stabroek.

“These two discoveries demonstrate the continuing 
exploration potential of the prolifi c Stabroek Block 
and add to the previously announced gross discovered 
recoverable resource estimate of more than 5 billion 
barrels of oil equivalent,” said Hess CEO John Hess in a 
statement announcing the discoveries.

According to Hess, the previous 10 discoveries on 
the Stabroek Block established the potential for at least 
FPSOs to produce more than 750,000 bbl/d by 2025.

Liza Phase 1 opened the play and was sanctioned in 
2017. Liza Phase 1 is expected to come online in early 

2020 and produce up to 120,000 
bbl/d from the Liza Destiny FPSO. 
Liza Phase 2 will use a second 
FPSO and is expected to produce 
up to 220,000 bbl/d after its start-
up in 2022, according to Hess. 

Liza Phase 1 comes with 
breakeven costs of $35/bbl 
(Brent) and Liza Phase 2 has a 
breakeven of $25/bbl, according 
to the company. In its 2018 inves-
tor presentation, Hess cited low rig 
rates and an improved standard-
ization approach to lowered costs 
and improved schedules. It also 
noted that utilizing FPSOs would 
accelerate fi rst oil for Liza Phase 1 
by up to 12 months.

Wood Mackenzie reported in 
September 2018 that Guyana’s 
Liza Complex accounts for 15% 
of all conventional crude found 
globally since 2015.

Meanwhile, Payara, located 19 
km (12 miles) northwest of Liza, 

Large discoveries, falling costs drive 
interest in offshore South America
Leading producers fi nd new resource plays offshore Guyana and Brazil.

Reinvestments into aging developments in Brazil’s Campos Basin could add 230,000 bbl/d by 

2025, according to Wood Mackenzie. (Source: Leo Francini/Shutterstock.com)
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might see a sanction later this year with production ini-

tiating in 2022.

Other developments in the Stabroek Block include 

Snoek, Turbot, Pluma, Ranger, Hammerhead, Longtail 

and Pacora.

Barbara Lowery-Yilmas, senior vice president of 

exploration for Hess, said during the company’s 2018 

investor day that the company plans to continue 

exploration and appraisal activity this year, partic-

ularly southeast of the Turbot area. According to 

Hess, the Turbot areas includes the Tilapia, Turbot, 

Longtail and Pluma discoveries. 

Hess stated in its announcement of Tilapia-1 and 

Haimara-1 that the growing Turbot area is expected to 

progress to a major development hub with baseline 4-D 

seismic data acquisition underway.

Located north of Stabroek is the emerging Kaieteur 

Block, located 250 km (155 miles) offshore Guyana. 

Hess and Exxon Mobil have purchased blocks there or 

began seismic surveying in some areas. In April 2018, 

Hess announced it acquired a 15% participating interest 

in the block. Its 2018 work program there included pro-

cessing and interpretation of about 5,700 sq km (2,201 

sq miles) of 3-D seismic data and evaluation of a future 

drilling program. According to Hess, the Kaieteur Block 

lies in the same geologic basin as the Stabroek Block. 

Suriname

Adjacent to the prolifi c Guyana Basin is the Suriname 

Basin, and the two combined hold an estimated 13.6 

Bbbl of oil and 906.1 Bcm (32 Tcf) of natural gas, mak-

ing the second most prospective offshore oil basin in the 

world, according to the U.S. Geological Survey. 

Among the companies leading exploration work in 

the Suriname Basin have been Exxon Mobil, Kosmos 

Energy, Chevron, Tullow Oil and national oil compa-

nies Repsol and Equinor. 

Speaking during the company’s third-quarter 2018 

investor call, Apache CEO John Christmann said the 

company has identifi ed several high-quality prospects 
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in the region and plans to drill at least one well there 
this year. 

“We will initiate a drilling program [in 2019] on Block 
58, where Apache currently owns 100%,” he said. “This 
block is untested and adjacent to the Exxon Mobil-
operated Stabroek Block in neighboring Guyana.”

Some early results in the basin, however, have not 
been favorable. Kosmos Energy struck out on two wells 
last year, Pontoenoe-1 in Block 42 and Anapai-1A in 
Block 45. However, Kosmos saw enough there to contin-
ue its exploration efforts into the future.

“We are in the early stages of exploring the emerging 
Suriname-Guyana Basin, and given the indications of a 
mature source, quality cretaceous reservoir, and the inde-
pendent nature of the prospectivity, we believe there is 
signifi cant remaining potential in Block 42,” said Andrew 
Inglis, Kosmos chairman and CEO, in an October release. 
“Our current plan is to test the next prospect in 2020.”

Brazil
As much of Brazil’s famed Campos Basin nears the end 
of its economic life—Wood Mackenzie estimated in its 
September 2018 report that 32 platforms would reach 
their economic cut-off by 2025—the country’s Santos 
Basin has emerged as its next great producer. The rise 
of the Santos Basin can be partly attributed to Brazil’s 
government passing legislation in 2016 that allows 
greater private and foreign investment in the coun-
try’s offshore acreage. The new legislation resulted 
in licensing activity offshore Brazil to peak in 2017 

and 2018, according to a report from 
Wood Mackenzie.

In a September 2018 auction, 
Brazil’s government awarded blocks in 
the presalt layer to Royal Dutch Shell, 
Exxon Mobil, Chevron and Petrobras. 

According to Petrobras, presalt 
production has steadily increased in 
the Santos Basin since 2010, reach-
ing more than 1MMbbl/d in 2016 
and accounting for more than 50% 
of Brazil’s oil and gas production. 
The presalt formation contains about 
16.4 Bbbl of crude reserves in Brazil’s 
ultradeep waters.

“The main challenges that the devel-
opment of presalt fi elds face include 
harsh oceanographic conditions in 
the Santos and Campos basins—an 
ultradeep water environment without 
pre-installed production infrastructure, 

which is 300 km [186 miles] off the coast with water 
depths reaching deeper than 2 km [1 mile] and an oil 
reservoir nestled 5 km [3 miles] below the seabed with a 
2-km thick salt layer above,” Stratas Advisors reported in 
a 2018 report on Brazil offshore production.

Among the solutions to those challenges that Stratas 
noted were the development of pipeline infrastructure 
to take oil and gas from the seabed to the platform, new 
well construction solutions and the design of CO2 sep-
aration and reinjection systems that enable oil produc-
tion in the most extreme presalt reservoirs.

Also supporting increased development has been 
declining breakeven prices, which fall to about $35/bbl 
to $40/bbl for new presalt projects, according to BP. 

Brazil’s latest projects include Búzios 1, on which 
Petrobras started production in April 2018. Búzios 2 
began production in November from the P-75 platform. 
According to Petrobras, P-75 was the fourth platform to 
start production in 2018, after the FPSO Cidade Campos 

dos Goytacazes in the Tartaruga Verde Field, the P-69 in 
the Lula Field and the P-74 in the Búzios Field. 

Although the Campos Basin might need as much as 
$8 billion for decommissioning and related infrastruc-
ture for the 32 aging platforms, Wood Mackenzie sug-
gested that same sum could be instead invested in the 
redevelopment of those mature fi elds, further extend-
ing fi eld life and production.

“We estimate redevelopment could add 230,000 
bbl/d by 2025 and postpone 60% of the decommission-
ing costs to post-2030,” the company reported. 
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The Noble Tom Madden drillship drilled discovery wells at Exxon Mobil and Hess’ 

discoveries offshore Guyana in the Stabroek Block. (Source: Hess) 
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Pawel Wilczynski, Ricardo Fiasca and

Evelina Pagkalou, McKinsey Energy Insights

B
razil can look forward to some positive news when 

it comes to oil production for the next few years. 

After closing 2018 at nearly 2.7 MMbbl/d, production is 

slated to continue ramping up and post a 0.64-MMbbl/d 

increase (or about 25% growth) by 2022—with some 

downside risk, should contract closures be delayed. 

In the long term, Brazil also can potentially add 1.8 

MMbbl/d in production by 2035, which is about a 70% 

increase compared to current levels. However, for this 

long-term growth to be realized, Brazil will need to cre-

ate the right investment climate to allow assets to come 

online through either future discoveries or new devel-

opment plans.

Brazil’s oil supply poised to grow to 2022
Brazil’s full-year 2018 oil production declined by 1% to 

2.59 MMbbl/d, despite the continuous growth in presalt. 

Looking ahead to 2019 and beyond, McKinsey Energy 

Insights expects to see production increase steadily, 

thanks to activity ramping up from both existing FPSOs 

and new presalt FPSOs slated to be installed soon. All 

included, oil production should grow by 24% to 3.2 

MMbbl/d by 2022. Interestingly, most of the growth will 

be again led only by a handful of key fi elds: Búzios, Lula, 

Iara, Sépia, Tartaruga Verde and Mestiça as well as the 

fi rst barrels from the giant Mero. These fi elds, when com-

bined, will add more than 1 MMbbl/d to the supply stack. 

The rest of Brazilian production together is net negative.

There is always the risk of delays in the implementa-

tion of Petrobras’ ambitious plans. While the company 

has reined in past delays associated with the rollout of 

its FPSOs, a high-level risk sensitivity analysis suggests 

that up to 0.11 MMbbl/d of production (about 3%) 

may not be achieved by 2022. Búzios has traditionally 

been hassled by timeline misses. A delay in contract 

closing for FPSO Bœzios V puts about 0.08 MMbbl/d of 

volume at risk. McKinsey Energy Insights further antici-

pates that the industry could see up to 15% less volume 

from other FPSOs, driven by potential delays during 

the three to four months needed to inspect vessels from 

China and two months to anchor and connect FPSOs. 

Brazil’s oil production outlook
Brazil has the potential for a 70% oil production increase by 2035, but is it likely?

Ramp-up from key Brazilian fi elds leads the growth in Brazil’s oil production in the mid-term, yet there is downside risk associated with 

110,000 bbl/d of this new production. (Source: McKinsey Energy Insights)

BRAZIL’S OIL SUPPLY GROWTH, 2018-2022
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Policy and licensing developments 
Long-term growth for Brazil hinges on policy and licens-
ing developments. While the short-term perspective looks 
promising, the long-term outlook for Brazil’s production 
is more complex. As it stands, assets currently producing 
or under development are unlikely to be enough to keep 
oil production growing for the next few decades. 

If the country is to sustain long-term growth, it 
will need to look beyond development and recovery 
enhancement of currently producing assets. This is 
evident in Petrobras’ new Strategic Plan 2040: Expex is 
now expected to account for 16% of total E&P invest-
ment in the next fi ve years, growing to $11 billion from 
$7 billion in the last investment cycle (2018-2022). 
Holding recurring licensing rounds, especially for pre-
salt blocks, will play a vital role in driving discoveries 
and, more importantly, new development.

Settling the Transfer of Rights contractual issues will 
allow further development in the region. Auctioning 
the rights to develop presalt resources, in excess of the 
5 Bbbl granted to Petrobras in the 2010 Transfer of 
Rights contract, can only occur after the contract’s revi-
sion, which is now ongoing. In parallel, the Brazilian 

congress is discussing permitting Petrobras to sell non-
operating (up to 70%) stakes in the fi elds covered by 
the Transfer of Rights contract to other companies. The 
move would allow Petrobras to spread development cost 
in the area to external partners and help the company 
diversify its portfolio.

Last but not least, there is also upside production 
potential related to unlocking resources in the equato-
rial margin, yet the associated environmental concerns 
need to be resolved fi rst.

Should Brazil successfully address these issues, the 
country could achieve an output of 4.4 MMbbl/d by 
2035—a 1.8 MMbbl/d, or 70%, increase from the 2018 
baseline. The projection assumes that an incremental 
3.4 MMbbl/d of production would come from discover-
ies. If the country continues to only rely on assets that 
are already producing or under development instead, 
production would decline to 1 MMbbl/d by 2035. 

The outlook for Brazil’s oil production to 2035 will 
depend heavily on whether the country can open up for 
additional exploration and development in new fi elds and 
blocks. Companies other than Petrobras are poised to 
have a big role in making these investments happen. 
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Long-term growth relies on discoveries and development that can be achieved by recurrent license rounds, settling Transfer of Rights 

matters and solving environmental concerns at the equatorial margin. (Source: McKinsey Energy Insights)
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Improve fracturing efficiency by plugging 
drilling fluid channels
Conventionally during stimulation treatments, unin-

tended channels behind the casing can act as non-

productive communication pathways between stages. 

Measurements taken in horizontal wells indicate that 

up to 30% of hydraulic fracturing stages communicate 

with neighboring stages during fracturing treatments. 

This allows stimulation fluids to reenter previously 

fractured stages, leading to overstimulation and other 

untreated and unproductive reservoir sections. Fulcrum 

cement-conveyed frac performance technology from 

Schlumberger is designed to improve hydraulic frac-

turing efficiency in cemented horizontal wells that are 

drilled with nonaqueous fluids (NAFs). Delivered during 

the cementing operation, Fulcrum technology helps 

keep fracturing fluid in the intended reservoir zone by 

limiting fluid migration through mud channels. The sys-

tem is compatible with conventional cementing consid-

erations, making it easy to use in the field. In addition, 

Fulcrum technology improves cement bond logs and 

ultrasonic logs for cement sheaths in the NAF environ-

ment. slb.com/fulcrum

Cloud-based hydraulic fracturing  
integrated software 
NSI Technologies LLC’s new cloud-based version of the 

3-D hydraulic fracturing design software, StimPlan, is 

a complete and integrated software for hydraulic frac-

ture design, analysis and optimization, according to a 

press release. With a comprehensive integrated toolkit 

and the geometry models, StimPlan helps operators 

worldwide maximize their well performance while low-

ering expenditure and reducing their environmental 

footprint. Taking advantage of cloud-based parallel 

processing allows StimPlan to radically decrease the 

time required to run the multiple simulations required 

to achieve design optimization. nsitech.com

Software offers cloud-ready machine  
learning capabilities 
CGG announced that GeoSoftware, part of its Geoscience 

Division, has released a new generation of cloud-ready 

reservoir characterization solutions. Jason 10.0, Hamp-

sonRussell 10.4 and PowerLog 10.0 also feature advanced 

machine learning capabilities and greater cross-product 

integration, improving E&P project performance and 

providing a better understanding of reservoir properties, 

a press release stated. The three new releases already run 

seamlessly on Microsoft Azure’s cloud environment and 

will soon be available on other major cloud platforms. 

HampsonRussell Emerge now delivers deep learning 

in the form of Deep Feed Forward Neural Networks 

for better prediction of reservoir properties. An open 

Python ecosystem in PowerLog enables the routine use 

of machine and deep learning in workflows to increase 

automation and achieve more accurate facies predictions. 

The new releases feature integration advancements, such 

as the ability to “load once, use everywhere” to stream-

line cross-product workflows as well as other user-driven 

improvements. HampsonRussell 10.4 updates advanced 

seismic conditioning to improve seismic data quality for 

better inversion outcomes, and amplitude-versus-offset 

modeling now offers a wider range of tools for investi-

gating the seismic response of prestack data. Jason 10.0 

Fulcrum technology improves fracturing performance by  

reacting with NAF to limit its mobility and improve resistance  

to out-of-zone fracturing fluid flow. (Source: Schlumberger)

Vp/Vs from Jason’s RockTrace inversion highlights productive 

sandstones in the Gulf of Mexico. (Source: CGG GeoSoftware)
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makes it easy to design or vet facies classifications from 

petrophysical logs and immediately see the effects in 

the elastic inversion domain. It also has improved veloc-

ity calibration for time-to-depth conversion and depth 

inversion. PowerLog 10.0 advancements enable users to 

efficiently interpret groups of wells and apply machine 

learning to solve petrophysical challenges using the Pow-

erLog Ecosystem. cgg.com

Simulation training for advanced firefighting 
aims to enhance safety
Kongsberg Digital has released a new simulator system 

for training officers and crew in advanced firefighting. 

K-Sim Safety offers high-fidelity simulation covering all 

aspects of fire safety and reduces the impact of fire on 

board as well as plans strategies and tactics to control fire 

in various parts of the ship, enabling a safer and more 

effective response to incidents when they occur, accord-

ing to a company press release. K-Sim Safety delivers 

practical exercises simulated in a realistic environment 

and meets standard industry regulations and require-

ments. K-Sim Safety is based on a detailed 3-D represen-

tation of a 152,000-dwt double hull Suez Max crude oil 

carrier with seven decks, which allows trainees to assess 

situations and determine the best response strategy, 

implement it and then observe the consequences of 

their decisions during a debriefing. Integration with 

K-Sim Engine and K-Sim Cargo simulators as well as 

K-Sim Navigation also offers the possibility for crew 

resource training where actions on one simulator will 

directly affect others. This approach engenders more 

focus on clear communication between different roles 

on board. As a full mission training system, K-Sim Safety 

includes two separate fire team muster stations with a 

detailed 3-D virtual hotel and machinery space applica-

tion, visualized in an interactive 3-D walk-through anima-

tion of the entire engine room and four upper decks. It 

features high-quality object and equipment models com-

bined with powerful incidental visuals including fire and 

smoke, flooding and missing persons to ensure a highly 

realistic scene. kongsberg.com/en/kongsberg-digital

Platform harnesses AI to transform oil  
trading analytics
Recently released OilX is a technology platform that 

aims to transform the oil trading industry through the 

application of artificial intelligence (AI), a press release 

stated. Established in 2018, OilX is a new cargo and flow 

tracking platform that provides users with a real-time view 

of the supply-demand balance globally. Through a joint 

venture between the maritime services organization The 

Signal Group and the OilX team, the platform aims to 

provide real-time and accurate oil analytics to empower 

traders and analysts to make better commercial decisions. 

In contrast with current, resource-heavy oil analysis, which 

is based on disparate and historical data, OilX aims to rev-

olutionize oil analytics by harnessing AI to provide com-

panies with a more accurate and timely view of market 

fluctuations, ultimately allowing companies to do more in 

less time. oilx.co, thesignalgroup.com

New global UAV service for members
Oil Spill Response Ltd. (OSRL) has expanded its mem-

ber offer with the launch of an unmanned aerial vehicle 

(UAV) service, a press release stated. The new service 

aims to enhance preparedness and response capabili-

ties to better support members’ needs in the event of 

a spill. To facilitate the service on a global basis and 

to ensure the shortest time to mobilization, OSRL has 

signed call-off agreements with several third-party UAV 

providers around the world. Launch partners for the 

service include Bristow Aerial Solutions, Sky-Futures and 

Vertical Horizon Media. Each partner has been selected 

based on their relevant in-country experience, technical 

capabilities or geographical reach, and will ensure OSRL 

members have the most appropriate and effective solu-

tion to the specific challenge in hand, with the necessary 

flexibility to meet the broadest range of scenarios. The 

signed call-off agreements will provide OSRL members 

with pre-agreed rates, defined mobilization procedures 

and a standardized approach to managing common pre-

paredness and response activity. oilspillresponse.com

A representation of the type of UAV device used by OSRL and its 

partners is shown. (Source: Oil Spill Response Ltd.)

http://HartEnergy.com
https://cgg.com/
https://kongsberg.com/en/kongsberg-digital
https://oilx.co/
https://thesignalgroup.com/
https://oilspillresponse.com/


April 2019   |   HartEnergy.com110

tech
TRENDS

Hybrid panel for hazardous areas simplifies 
IIoT implementation
Emerson is changing the 

way companies are leverag-

ing the Industrial Internet 

of Things (IIoT) to control 

power and data with the 

introduction of its Apple-

ton PlexPower fiber panel, 

the world’s first hybrid 

panel board for hazardous 

locations, according to a 

company press release. 

This technology serves as 

a single point of control 

for both power and fiber 

communication cables to 

help users save up to 77% 

in installation, commission-

ing and maintenance costs. 

The Appleton PlexPower 

Fiber Panel centralizes 

control of electrical circuits 

and communication patch 

panels in one enclosure 

located in the hazardous areas, resulting in reduced 

cabling costs, increased power safety, greater config-

uration flexibility and a more reliable IIoT infrastruc-

ture, the release stated. The Appleton PlexPower fiber 

panel incorporates Belden MIPP fiber splice boxes 

that minimize installation time for fiber patching and 

enable hassle-free access during routine maintenance. 

It provides easy access for organizing and managing 

up to 12 straight tip connectors, subscriber connectors 

and lucent connector type fiber connections, making 

it ideal for use in a wide range of industrial networking 

applications requiring maximum system reliability and 

flexibility. emerson.com

Company completes reduced bore direct 
acting tensioner project
Logan Industries, a hydraulic repair, manufacturing and 

rental company, has successfully completed a reduced 

bore direct acting tensioner (DAT) project to enable the 

use of the DAT in shallow water. The project required 

making an existing deepwater DAT suitable for shallow 

waters using the existing rod and barrel, external foot-

print and interface points, while maintaining the same 

pressure rating and tuning the operating characteristics 

from deep water to shallow water. Logan used a sub-arc 

welding machine and precision barrel positioners to 

manufacture the equivalent of reduced bore DAT barrels 

and inserted these barrels (which become reduced bore 

sleeves at this point) into the existing DAT to effectively 

reduce tensioning forces between the marine riser and 

subsea wellhead. This improved the operational perfor-

mance of the DAT in shallow waters with lighter loads. 

“We were able to save the client full replacement costs, 

while accommodating their existing interface points and 

control lines. We provided an option to the operator that 

wasn’t readily available and gave them a drop-in solution,” 

said Dean Carey, technical director for Logan. “Also, it 

gives them the ability to convert and unconvert when 

their water depths change for different well locations.”  

The DAT conversions are set to ship to the customer 

this month. loganindustries.net 

Please submit your company’s updates related to new  

technology products and services to Ariana Hurtado at  

ahurtado@hartenergy.com.

The Appleton PlexPower fiber 

panel will help automate 

operational management  

of tanks, pumps, control 

valves and meters with  

intelligent sensors that  

collect maintenance and  

flow information.  

(Source: Emerson)

Logan Industries has successfully completed a reduced bore 

DAT project to enable the use of the DAT in shallow water. 

(Source: Logan Industries)

http://HartEnergy.com
https://www.emerson.com/
https://loganindustries.net/
mailto:ahurtado@hartenergy.com
http://www.hartenergy.com/mea


http://www.wachouston.org
mailto:jonesaward@wachouston.org


April 2019   |   HartEnergy.com112

international
HIGHLIGHTS

1 US

Anadarko Petroleum Corp. is under-

way with a development test on the 

company’s Horn Mountain Field 

expansion. The #8 OCS G18194 is in 

the southwestern portion of Missis-

sippi Canyon Block 82 and will bot-

tom to the south in Block 126. Area 

water depth is 1,311 m (4,300 ft). In 

2018 the company won approval to 

drill as many as 16 tests from various 

surface locations on Block 81 (OCS 

G35312), Block 82 and Block 126. 

2 Mexico

Results from the first of three appraisal 

wells have been announced by Talos 

Energy on the Zama appraisal in 

Block 7 offshore Mexico. The Zama-2 

well was drilled in a downdip location 

to the north of discovery well Zama-1 

to confirm the geological model and 

define the oil-water contact. Accord-

ing to Talos, the well hit the top of the 

Zama reservoir at approximately 3,279 

m (10,759 ft). A contiguous Zama 

sandstone interval of 511 m (1,676 ft) 

was found and is thicker than at the 

Zama-1 well. The well also encoun-

tered several other thick, wet sands of 

similar age directly beneath the main 

Zama horizon for an aggregate total 

of approximately 716 m (2,350 ft) of 

high-quality, Upper Miocene sands. 

The pressure data also indicate that 

this northern section of the reservoir 

is connected to Zama-1. A vertical side-

track is planned at Zama-2. It will be 

cored and a drillstem test is planned. 

The second appraisal well, Zama-3, will 

be drilled to the south of the original 

discovery well and will help delineate 

the reservoir continuity and quality in 

the southern part of the field. 

3 Guyana

Two additional offshore Guyana dis-

coveries were reported by in the Sta-

broek Block by Exxon Mobil Corp. 

The Tilapia-1 well hit approximately 

93 m (305 ft) of high-quality oil-bear-

ing sandstone reservoir. It was drilled 

to 5,726 m (18,786 ft) and is in 1,783 

m (5,850 ft) of water. The well is 

about 5 km (3 miles) to the west of the 

Longtail-1 well. The Haimara-1 well 

hit approximately 63 m (207 ft) of 

high-quality, gas-condensate bearing 

sandstone reservoir. It was drilled to 

5,574 m (18,289 ft), area water depth 

is 1,399 m (4,590 ft) and it is about 

30.5 km (19 miles) east of the Pluma-1 

well. According to the company, it is 

a potential new area for development. 

4 UK

A new discovery at the Glengorm 

prospect was reported by China 

National Offshore Oil Corp. in the 

offshore U.K. portion of the central 

North Sea. The discovery is in license 

P2215 and area water depth is 86 m 

(282 ft). The #1 Glengorm was drilled 

to 5,056 m (16,588 ft) and encoun-

tered net gas and condensate pay 

zones with a total thickness of about 

38 m (123 ft). License P2215 com-

prises U.K. Central North Sea blocks 

22/21c, 22b and 26d. The recover-

able resources are currently estimated 

at 250 MMboe. Additional testing and 

appraisal drilling are planned. 

5 Norway

Equinor announced results from 

the 35/11-22 S wildcat well in pro-

duction license 248 C. The venture 

was designed to prove oil in Middle 

to Lower Jurassic reservoir rocks (the 

Brent Group and Cook Formation). 

It was drilled to 3,882 m (12,736 ft), 

and area water depth is 363 m (1,191 

ft). The secondary exploration tar-

get was to prove oil in the Statfjord 

Group in Lower Jurassic. In the Mid-

dle to Lower Jurassic reservoir, the 

well encountered 190 m (623 ft) in 

Brent Group with 90 m (295 ft) of 

effective reservoir rocks with mod-

erate reservoir quality. The thick-

ness of Cook is about 70 m (230 ft), 

of which 50 m (164 ft) of effective 

reservoir rocks has poor-to-moder-

ate reservoir quality. The secondary 

exploration target in the Statfjord 

group has a thickness of about 130 

m (426.5 ft), of which 60 m (197 

ft) is made up of aquiferous reser-

voir rocks. The well also hit a 30-m 

(98-ft) sandstone-dominated unit 

in Heather in the Middle to Upper 

Jurassic reservoir, with 15 m (49 ft) 

of effective reservoir rocks, mainly 

with moderate reservoir quality. No 

oil-water contact was encountered. 

6 Republic of the Congo

Anglo African Oil & Gas Plc reported 

a hydrocarbon find at the TLP-103C 

well at its offshore Tilapia license in 

the Republic of the Congo. Wireline 

logging confirmed a 12-m (39-ft) oil 

column in Djeno, proving a func-

tioning reservoir in the Tilapia per-

mit area with a 4-m (13-ft) transition 

zone from 2,396 m to 2,411 m (7,861 

ft to 7,910 ft) in a dolomitic interval 

with high shale content in a Lower 

Cretaceous Neocomien. The well was 

drilled to 2,683 m (8,802 ft). Another 

test is planned at the TLP-104 well 

and is targeting Vandju and a pos-

sible sandstone reservoir in Djeno. 

This discovery brings the combined 

total of oil encountered by the well to 

an aggregate of 56 m (184 ft) across 

the identified horizons.

7 South Africa

Total announced a gas condensate 

discovery in offshore South Africa’s 

Block 11B/12B in the Outeniqua 

Basin. The Brulpadda-1 well encoun-

tered 57 m (187 ft) of net gas con-

densate pay in Lower Cretaceous 

reservoirs. The Brulpadda-deep 
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prospect well was drilled to 3,633 

m (11,919 ft). The discovery is esti-

mated at between 500 MMboe and 1 

Bboe in the Algoa-Gamtoos license. 

Total plans to acquire 3-D seis-

mic and continue testing with four 

exploration wells this year. Block 

11B/12B covers an area of 19,000 sq 

km (7,336 sq miles) and water depth 

ranges from 200 m to 1,800 m (656 

ft to 5,905 ft). 

8 Abu Dhabi

Abu Dhabi National Oil Co. has dis-

covered more hydrocarbon deposits 

that increase existing oil reserves by 

1% and an increase to gas reserves 

of 7.1%. Based on existing data from 

detailed petroleum system studies, 

seismic surveys, log fi les and core 

samples from hundreds of appraisal 

wells, estimates suggest these new 

blocks hold 11 Bbbl of oil and pos-

sibly 425 Bcm  (15 Tcf) of gas. Abu

Dhabi’s Supreme Petroleum Council 

has approved a fi ve-year capex plan 

for E&P that begins this year. 

9 Indonesia

A significant gas discovery was 

announced by Repsol-YPF in Indo-

nesia’s onshore Sakakemang Block 

in Sumatra. Preliminary estimates 

at Kali Berau Dalam-2 are approx-

imately 56 Bcm (2 Tcf). The ven-

ture was targeting a Pre-Tertiary 

fractured basement play. Prior to 

drilling, the prospect was estimated 

to hold approximately 42 Bcm (1.5 

Tcf) of gas (250 MMboe). Addi-

tional appraisal drilling and testing 

are planned, and a second well is 

scheduled on the block.  

10 Australia

Real Energy Ltd. has tested the 

Tamarama-3 well on the company’s 

ATP927 permit in Queensland. The 

venture fl owed 70,792 cu. m/d (2.5 

MMcf/d) of gas from Patchawarra 

when tested on a 24/64-in. 

choke. The Cooper-Eromanga 

Basin well was drilled to 2,634 m 

(8,642 ft). Additional data gather-

ing and other reservoir parameters 

for Tamarama-3 and Tamarama-2 

are planned, and according to the 

company, the main objective is to 

book a gas reserves for its Windorah 

Gas Project. The Tamarama-2 and 

Tamarama-3 were drilled as fol-

low-up wells from the initial discov-

ery well at Tamarama-1 and utilized 

a deviated wellbore design with 

optimal stress orientation to 

improve fracturing. 

1

2

3

4

5

6
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9
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For additional information on these projects 
and other global developments, visit the 

activity highlights database at

http://HartEnergy.com
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on the
MOVE

PEOPLE

Timothy L. Dove has retired as 

Pioneer Natural Resources’ CEO 

and board director. Scott D. Shef-

field returned to his former role as 

CEO, and Lead Director J. Kenneth 

Thompson has been named the 

chairman of the board. 

Floyd Wilson has resigned from 

his role at Halcón Resources Corp. 

as chairman, CEO and president 

to pursue other interests. James 

Christmas, who has served as a 

director for Halcón and as lead 

independent director and chair-

man of the Audit Committee, has 

been appointed the nonexecutive 

chairman of the board. Also, Mark 

Mize, executive vice president, CFO 

and treasurer, and Steve Herod, 

executive vice president of corpo-

rate development, have resigned 

to pursue other opportunities. The 

board will commence a search pro-

cess for a permanent CEO. In the 

interim, Halcón will be managed by 

a Management Committee led by 

David Elkouri, executive vice presi-

dent and chief legal officer. Quen-

tin Hicks has assumed the role of 

executive vice president, CFO and 

treasurer. 

Bristow Group Inc. has promoted L. 

Don Miller to president, CEO and 

a member of the board of directors 

and Brian Allman to senior vice 

president and CFO. 

Stress Engineering Services 

Inc. has promoted Kenneth 

Bhalla to CTO.

EQT Corp. has appointed Gary  

E. Gould executive vice president 

and COO.

OPEX Group has wel-

comed Roy Buchan as 

senior vice president. 

American Gilsonite Co. has 

appointed Craig Mueller 

vice president and chief 

commercial officer. 

Fabienne Ellington has 

joined Thermoplastic Com-

posite Pipeline, Airborne Oil 

& Gas, as its first vice presi-

dent of Asia and the Middle East. 

HENDERSON has named 

Billy Rogers as its new pres-

ident of the Drilling Prod-

ucts division. 

Dr. Paula Gant has joined GTI as 

senior vice president of corporate 

strategy and innovation.

Sergey Menshikov (left) 

has been appointed head 

of Department 307 at Gaz-

prom, effective April 2. In 

addition, Alexander Medvedev and 

Valery Golubev have been relieved 

of their posts as deputy chairmen 

of the Management Committee. 

Melanie West (left) 

has been pro-

moted to director 

of supply chain, a 

new position at MFG Chemical, and 

Kim Curtis (right) has been hired as 

manager of customer service. 

Xodus Group has expanded 

its decommissioning offer-

ing with the appointment of 

its first well decommission-

ing manager, Gavin Bell. 

Sean Carnahan has been appointed 

to lead SkyX’s team at their new 

office in Houston.

BCCK Holding Co., a provider  

of engineering, procurement,  

fabrication and field construction 

services, has named Lucia Cheung 

proposal manager. 

Petroleum Industry Data 

Exchange Inc., a global 

nonprofit organization that 

facilitates the development 

of eBusiness standards within the oil 

and gas industry, has selected Chev-

ron’s Stephanie Waters as president. 

Richard Luff (left) has 

joined the board of direc-

tors as a nonexecutive 

board member for Cron-

dall Energy, a floating production 

and subsea specialist, and Paul 

Britton will lead Crondall Energy’s 

Houston office as general manager. 

Marathon Oil Corp. has elected Jason 

Few and Kent Wells to the company’s 

board of directors.

ADES International Holding Plc, 

an oil and gas drilling and pro-

duction services provider in the 

Middle East and North Africa, has 

appointed Hatem Soliman a nonex-

ecutive director.

COMPANIES

Danos and Phoenix Construction 

broke ground for Danos’ new 

Permian office on Feb. 21. Set on 

an 11.56-acre lot between Midland 

and Odessa, Texas, the building will 

house office and meeting space, 

training facilities and comput-

er-based training stations. The build-

ing also will have a shop that fea-

tures drive-thru and crane bays, with 

space for fabrication, automation, 

instrumentation and electrical, coat-

ings and hydrotesting work. 

Katalyst Data Management has 

opened a subsurface data man-

agement center in Kuala Lumpur, 

Malaysia. The new location also will 

serve as an R&D facility.

Siemens has opened its new Mind-

Sphere Application Center in 
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Gurgaon, India. The facility is a digi-

talized technology center, supported 

by Siemens’ MindSphere, an open, 

cloud-based Internet of Things operat-

ing system that lets customers connect 

machines and physical infrastructure to 

the digital world and their thermody-

namic digital twins.

SkyX, an aerial monitoring solution for 

long-range assets, has opened an office 

in downtown Houston to strengthen 

partnerships and support customers. 

Marathon Oil Corp. has entered into 

a share purchase agreement through 

its subsidiaries for the sale of its  

U.K. businesses Marathon Oil U.K. 

LLC and Marathon Oil West of  

Shetland Ltd. The transaction rep-

resents a complete country exit for 

Marathon Oil.

Rockwell Automation and Schlumberger 

have agreed to create a new joint venture 

(JV), Sensia, the first fully integrated 

digital oilfield automation solutions pro-

vider. Under the terms of the agreement, 

Sensia will operate as an independent 

entity, with Rockwell Automation own-

ing 53% and Schlumberger owning 47% 

of the JV. The transaction is expected 

to close and the JV is expected to begin 

serving customers in summer 2019.

MDU Resources Group, Inc.’s subsid-

iary Knife River Corp. has acquired 

Viesko Redi-Mix Inc.

Danos has reached a tentative agreement 

to acquire the assets and business of 

Shamrock Energy Solutions, a privately 

held 22-year-old oilfield service company 

based out of Houma, La. The deal was 

expected to be effective in March. 
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last
WORD

Ross Philo, Energistics

T
he digital transformation of the oil and gas industry 

will follow the same precepts that other industries 

have established, centered on three pillars: data, ana-

lytics and connections. However, a review of the major 

themes of publications and events covering this digital 

transformation shows a strong focus on data and analyt-

ics and much less coverage of connectivity. This reflects 

the way the industry has historically managed IT and 

data—as something proprietary, with data connections 

only considered if needed to fulfill a specific purpose. 

In reality, many of the nonstrategic data acquired each 

day are of little or no value to an individual organization 

but highly relevant to a broader demographic.

The digital transformation is 

an opportunity for companies 

both in the operator and oilfield 

service roles to rethink their 

approach to data. The companies 

that will come out ahead will be 

those focusing on their strategy, 

technology and innovation edge 

over their competition, and 

leveraging data and digital tools 

to squeeze out inefficiencies and 

friction in all the other aspects of 

their business. 

Connectivity is one of those 

friction points due to a sluggish 

adoption of data standards. Data are pouring into 

every segment of the business, rich in information that 

can improve drilling performance, reduce equipment 

failure disruptions, support HSE goals and increase 

the recoverable reserves from reservoirs. Yet, it seldom 

reaches all the parties that could leverage value out of 

it. Instead, it accrues in storage silos that isolate it from 

other stakeholders. Analytics, artificial intelligence and 

machine learning thrive on data, but their use is con-

strained, and their potential is not achieved if they are 

operating in a segmented data environment inhibited 

by departmental walls within an organization and in 

isolation of similar data harbored by other companies. 

One should only ring-fence data that are truly strategic 

to the company’s goals and differentiators. The indus-

try needs to learn how to share more readily its data 

with two goals in mind: 

• Increase the number and nature of other actors 

who can help analyze, interpret and understand  

the meaning of incoming data to support better- 

informed decisions; and

• Pool nonstrategic data to move forward the industry 

at large by jointly working on gains in efficiency, 

safety and environmental responsibility.

This can only happen if data are engineered to be 

exchangeable so that there is no overhead or resource 

allocation required to exchange data with any num-

ber of partner organizations, service companies, gov-

ernment entities or academia.

Moreover, this can only happen if 

data formats are standardized. 

Adopting standards seems 

fairly intuitive and straightfor-

ward; we use standards in practi-

cally every aspect of our day-to-

day lives. Players large and small 

within the oil and gas industry 

are increasingly interested in 

joining the various associations 

and consortia that drive the 

development and publication  

of data standards. The future is 

clear; companies need to build 

standards-based data lakes and feed them with con-

tent in standard formats to create a solid foundation 

for usable analytics. This also future-proofs the  

content because standards are independent of any  

particular operating system, data management ven-

dor or another provider, and in most cases they pro-

vide self-descriptive information that make them 

usable independently of any particular software. By 

linking these data lakes to live data feeds, corporate 

repositories and third-party providers, visionary com-

panies will access the three pillars of digital to deliver 

digital transformation. 

Collaboration: the cornerstone of  
digital transformation    
The standardization of data formats helps increase connectivity between industry players.  

The digital  

transformation is an 

opportunity for  

companies both in the 

operator and oilfield  

service roles to rethink 

their approach to data.
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