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The Eagle Ford’s renewed fortunes are 

spurred by growing dry gas demand 

across the border and supported by ample 

pipeline capacity to end users and export 

terminals in nearby Corpus Christi.  Investors 

are returning to what has become the 

United States’ third more active play (behind 

burgeoning Permian Basin activity in West 

Texas and New Mexico and the cost-efficient 

SCOOP and STACK plays and Anadarko basin 

operations in Oklahoma).

The speakers at Hart Energy’s annual  

DUG Eagle Ford conference and exhibition 

will address these market dynamics when it 

returns August 29-31 to the Henry B. Gonzalez 

Convention Center in San Antonio. One 

thing is certain: It’s been too quiet for too 

long in South Texas. The Eagle Ford and its 

world-class reservoir rock have been beset 

by the same economic challenges as other 

unconventional markets. 

Now consensus says the bottom is  

behind us and recovery is ahead. This 

resurgence in activity is a welcome sign.  

As floodwaters recede, the beleaguered 

region and its oil and gas players anticipate 

sunnier days ahead.
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W
ith modest recovery and relative stability in key 
commodity prices, the “sleeping giant” – the 

Eagle Ford Shale region -- has begun to awaken. Active 
rig count across the play has roughly tripled in the 
past year.  Producers like Sanchez Energy, WildHorse 

Resource Development and Hawkwood Energy have 
been active asset purchasers as the industry downturn 
bottomed out, seeking added effi ciency and lower oper-
ating costs from consolidated acreage that enables lon-
ger laterals and lean logistics. 

The strategy is paying off. Well costs have dropped 
below $6 million, and operators are high-grading 
wells, testing EOR techniques, increasing well inten-
sity and lateral lengths, and adding Austin Chalk 
targets. As West Texas Intermediate crude oil prices 
fl uctuated between $46 and $54 per barrel over the 
past several months, the Baker Hughes rig count 
shows the Eagle Ford has kept its recent gains, hold-
ing steady at 86 active drilling rigs in early June after 
hitting a low of 29 rigs one year ago.

Market dynamics drive renewed interest
The Eagle Ford’s renewed fortunes are spurred by grow-
ing dry gas demand across the border and supported by 

ample pipeline capacity to end users and export 
terminals in nearby Corpus Christi. Investors are 
returning to what has become the United States’ 
third most active play (behind burgeoning Perm-
ian Basin activity in West Texas and New Mexico 
and the cost-effi cient SCOOP and STACK plays 
and Anadarko Basin operations in Oklahoma).

The speakers at Hart Energy’s annual 
DUG Eagle Ford conference and exhibition
will address these market dynamics when it 
returns August 29-31 to the Henry B. Gonzalez 
Convention Center in San Antonio.  One thing 
is certain: It’s been too quiet for too long in 
South Texas. The Eagle Ford and its world-
class reservoir rock have been beset by the 
same economic challenges as other unconven-
tional markets. 

Now consensus says the bottom is behind us 
and recovery is ahead. This resurgence in activ-
ity is a welcome sign. As fl oodwaters recede, 

the beleaguered region and its oil and gas players 
anticipate sunnier days ahead.

Conference and expo foster connections
Staying connected to the latest intelligence coming from 
the fi eld and making new business connections are the 
principal reasons to attend the DUG Eagle Ford confer-
ence.  This year registrants will:

• Hear directly from the region’s most active pro-
ducers – fi nd out how they are preparing for the 
market recovery ahead;

• See where the industry’s top analysts forecast oil 
prices to be at the end of 2017 and beyond;

• Attend hands-on technology demonstrations in 
the Technology Showcase and with top service 
and supply companies on the exhibit fl oor;

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

The fi rst Eagle Ford wells (ca. 2008-09) were gas 
wells, but that changed as producers started seeking 
more profi table crude oil and associated liquids 
production.  Natural gas reserves became secondary 
targets when the 400-mile-long Eagle Ford boomed 
over fi ve years ago.  Yet today gas is holding its own 
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Executives from Texas’ largest producers gather 
to speak at DUG Eagle Ford each year.
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with NGLs and crude oil as Mexico’s natural gas 

production declines while its demand for gas surges.  

Producers in the southern tier of the Eagle Ford are 

drilling gas wells again so they can sell production 

across the border.

Exports shift attention to natural gas
Webb County’s gas production has grown from about 

100 million cubic feet per day of natural gas to about 2 

billion cubic feet per day since 2010. In Webb County 

eight drilling rigs are working, up from about three in 

May of last year.  The San Antonio Express-News quoted 

Brandon Seale, president of Howard Energy Mexico, 

when he said it doesn’t make sense for Mexico to rush to 

drill its own shale gas, even though it has its vast reserves.

“A big issue is the declining production in Mexico,” 

Seale said. “Realistically, it’s probably going to keep 

happening, and why not?  There’s no reason that 

Mexico should be chasing natural gas with a drill bit 

when they can buy it at the border for a lot cheaper.”

This trend, coupled with burgeoning LNG exports 

from the U.S., the new Panama Canal and several 

LNG export terminals underway in Corpus Christi, 

make it easy to see understand why interest in Hart 

Energy’s DUG Eagle Ford conference and exhibition

is running so high. 

The DUG Eagle Ford conference and exhibition takes place 

Aug. 29-31, 2017, at the Henry B. Gonzalez Convention 

Center in San Antonio. To register to attend or learn more 

about exhibiting and sponsorship opportunities, please visit 

DUGEagleford.com.
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Over the last four years, 
1,600+ companies have 
sponsored and exhibited.

Over 33% of the event’s attendees 
work for producers.
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ABOUT THE COVER At sunrise, Weatherford International works on 

Gastar Exploration Inc.’s Holiday Road 2-1H well in Kingfisher, Okla. Left, 

the H&P FlexRig 418 is reflected in a mud pit on Comstock Resources 

Headrick 14-11 HC No. 2-AH well in the Haynesville Shale in DeSoto Parish 

near Longstreet, La. (Photos by Tom Fox, courtesy of Oil and Gas Investor; 

cover design by Felicia Hammons)
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Citizen Energy completes three exploratory tests    
Citizen Energy II LLC has completed three exploratory wells from a 
common drillpad in Section 9-11n-7w in Canadian County, Okla. 
The #1H-17-20 Oppel fl owed 712 bbl of 49-degree gravity oil, 57 Mcm 
(2.01 MMcf) of gas and 855 bbl of water daily during initial tests of an 
acidized and fractured Mississippi interval.

WPX plans to drill up to 13 horizontal Mancos exploratory tests    
According to IHS Markit, WPX Energy Rocky Mountain LLC plans to 
drill up to 13 horizontal Mancos exploratory tests in La Plata County, 
Colo., in the northern San Juan Basin. The company has applied for 
establishment of a 1,160-acre drilling and spacing unit comprising 
sections 27, 28 and 29 of township 33n-7w.

Chevron receives permit for Ballymore prospect    
IHS Markit reported that Chevron Corp. has received approval for 

a deepwater drilling plan for the company’s three-block Ballymore 

prospect in Mississippi Canyon Block 60. 

India to review performance of state-owned 
oil producers

By Tara Chand Malhotra, Contributing Editor

India’s Ministry of Petroleum and Natural Gas has formed 

review committees to monitor the performance of Oil and 

Natural Gas Corp. and Oil India Ltd. The committees will 

be headed by the Directorate General of Hydrocarbons.

DOWNLOAD
THE APP

AVAILABLE ONLY ONLINE

BP review: World energy 

consumption wobbles for 

third straight year 
By Joseph Markman, Senior Editor, Digital 
News Group

Sluggish growth in global energy 

consumption for the third straight year 

signals a world in transition, with increasing demand limited to devel-

oping economies, particularly China and India, a BP report stated.

‘Hub and spoke’ approach propels 

Anadarko in GoM
By Subsea Engineering News

When it comes to longer cycle investments 

in the oil and gas industry, offshore develop-

ments come to mind along with their hefty 

price tags.

Low oil price is stalling critical 
Australian gas investment
By Dale Granger, Contributing Editor

A persistently sluggish oil price recov-

ery is having a detrimental effect on a 

much-needed gas investment boom in 

the eastern states of Australia. 
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Getting it from all sides   
OPEC tries to retain its market clout amid stiff competition.

O
PEC might not quite have the publicity clout of a tabloid couple, but it’s 
getting pretty close.

In the weeks leading up to its May 25 meeting, pundits were scurrying to pre-
dict the cartel’s next move. And once the announcement was made—another 
nine-month extension on supply restraint—email inboxes around the globe 
began to bulge at the seams.

There is nowhere near enough space in this column to cover the uproar, 
but I did find a few morsels particularly noteworthy. Of particular interest, 
of course, is the impact on and reaction of the shale players. After the first 
round of cuts was announced in 2016, U.S. operators responded quickly, 
boosting the rig count by 270 and growing production by 200 Mbbl/d since 
November 2016. 

Andrew Slaughter, executive director for Deloitte’s Center for Energy Solu-
tions, noted just prior to the OPEC meeting that despite these increases, shale 
“won’t come close to offsetting OPEC production cuts on its own.” Noting 
that continued cuts would stimulate continued growth, he wrote, “However, it 
is clear that U.S. production increases do not offset OPEC cuts, and thus the 
overall state of global oil markets is more dependent on inventory drawdowns 
than U.S. production.”

On the other hand, Rystad Energy forecasts that U.S. oil production could 
reach an all-time high during 2017, nearing 10 MMbbl/d by the end of the 
year. Rystad’s analysts are showing U.S. production growing at 95 Mbbl/
month during the year. “All of this growth stems from shale drilling as the 
more modest growth from Gulf of Mexico [GoM] deepwater fields is offset-
ting declines from other U.S. declining fields,” the report noted.

Given the potential for this type of growth, it’s not surprising that OPEC 
members are starting to pay more attention to the shale players. A Reuters 
article noted that U.S. bankers were among the attendees at the recent meet-
ing in Vienna, and OPEC officials are planning a trip to Texas to determine 
whether or not the two groups can play nicely.

The article also stated, “OPEC’s latest calculus acknowledges the global 
clout of shale but seeks to hinder its growth by keeping just enough supply on 
the market to hold prices below $60 per barrel.”

But are shale players the only threat? Regarding the aforementioned deep-
water GoM, Wood Mackenzie reported that through streamlined operations 
and a focus on core areas, some operators can break even at $50/bbl. And after 
suffering through cost overruns and project delays, Kashagan is making a come-
back, according to Daniel Johnston of Daniel Johnston & Co. Inc., who spoke 
at a recent conference. “Kashagan is on the verge of finally 
potentially meeting some of its promises,” Johnston said. 

Perhaps an OPEC visit to Kazakhstan is in order. 

http://EPmag.com
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PULSE

David Clark, SPE Offshore Europe 2017 and Aker Solutions

T
he oil and gas industry is feeling the effects of the 

most severe downturn since the mid-1980s. The 

past three years have been characterized by significant 

headcount reductions around the globe as the sector 

responded to collapsing activity levels. The risk this 

industry now faces is eroding its capability to deliver 

large and complex projects, leaving a skillset and experi-

ence void that will take a long time to recover. 

It is not the first time the industry has seen this trend 

in action. This time, however, it’s different. There are 

several other factors that are contributing to a potential 

“perfect storm” for the future of skills and capability in 

the oil and gas industry that need to be addressed sooner 

rather than later.

The downturn has affected the perception of the 

industry across the world. The repetitive cycles of hir-

ing and firing throughout the industry’s downturns 

have created a barrier to entry for tomorrow’s work-

force. The same fears of job insecurity are felt in the 

Securing tomorrow’s talent:  
This time it’s different  
The search for a sustainable future will be aided by candid discussion among industry 

leaders on the challenges that remain.

The industry’s ability to deliver large and complex projects on 

time and under budget faces constraints with eroding skillsets. 

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

existing workforce, and the industry risks losing highly 

sought-after and curated talent to other more attractive 

and, perceptively, more secure sectors.

New generation
Capacity-driven adjustments are not the only reason for 

losing critical skills. The industry also is facing a genera-

tional change with the long foreseen “great crew change” 

beginning to take effect. Many of the most experienced 

industry veterans are now choosing to retire from the 

sector and will not return. It is imperative that compa-

nies act now to ensure that this knowledge and experi-

ence is effectively transferred to the next generation.

It is fair to say that the industry has not been good at 

managing its collective public relations in the past. There 

is a poor perception of oil and gas, especially regarding its 

environmental credentials. The emerging generation cares 

deeply about social and environmental responsibility and 

is asking why they should be tempted to join an industry 

with an apparently ambiguous environmental focus.

Combined, these factors raise concerns about the 

future capability and what will happen when the market 

inevitably recovers. This urgent problem needs to be 

addressed collectively and not in isolation. 

Initiating change
The strength in the SPE Offshore Europe conference 

program is its ability to bring decision-makers and leaders 

together, helping to initiate dialog and changes in their 

own businesses. It is a forum where new ideas are not only 

disseminated but where participants get the opportunity 

to tackle the really big questions that impact us all.

When it comes to the issue of future talent, the 

conference brings several different voices together to 

debate how the industry, as a whole, is going to attract, 

develop and manage a sustainable, capable and skilled 

workforce going forward.

In parallel with this, companies also need to better 

understand the capabilities the industry requires in the 

future. Although there will always be an ongoing need 

for traditional engineering and technical roles to build 

the infrastructure and maintain it, a shift already has 

occurred in this area. Much of the workforce now oper-

ates in a high-tech, clean environment—radically differ-

ent to the early days of oil and gas. There is now more 

of a requirement to meet the exponentially increasing 

demand for world-class digital skills and Big Data analy-

sis as the industry continues to evolve. 

Apprentices and graduates fresh out of school or a uni-

versity can bring a new edge to the industry; their appe-

tite for advanced technology and digital enhancement 

can help drive the sector forward. Combining old and 

new knowledge can result in new ways of digitalizing and 

automating work processes which, again, can increase 

effi ciency and reduce costs.

Attraction, retention
At this point the industry needs to understand how to 

fi nd and attract these people in the fi rst place. How 

does it retain and develop a completely different profi le 

of recruits than the ones that would have been recruited 

before? As the industry changes, is it able to change the 

traditional view of oil and gas careers? Can it offer the 

type of working environment and benefi ts that young 

people expect from an employer today?

When it comes to the future talent for the industry, 

companies need to adopt a global perspective. Perhaps 

they will need to look for talent beyond the traditional 

oil and gas geographies. 

In this new world where portfolio careers are much more 

prevalent and the idea of a “job for life” is long gone, the 

industry needs to demonstrate to prospective employees 

that the skills they can develop within oil and gas are abso-

lutely transferable to a host of other sectors. And, of course, 

the reverse also applies. The industry needs to have a fl ex-

ible approach to recruitment, looking to attract those who 

have developed transferable skills in other sectors and can 

add new innovation and capability to the energy industry. 

Ultimately, the industry needs to change how it approach-

es its skills needs. The oil price drop has forced the industry 

to look hard at its delivery structures, cost base and busi-

ness models. It now needs to take the opportunity to put 

as much effort and focus into rethinking its approach to 

fi nding, developing and retaining tomorrow’s talent for the 

future of companies and the industry. 

The downturn has been extremely painful, but there 

will be more pain in the future if companies don’t open 

the debate and address this skills issue now.

During SPE Offshore Europe 2017 representatives 

from across the industry will participate in a panel dis-

cussion on tomorrow’s talent. This will explore in great-

er detail the exhibition and conference theme of 

“Embracing New Realities: Reinventing our Industry.” 

This theme applies directly to the skills arena. The 

industry needs to embrace the new reality it faces, and 

it needs to reinvent how it addresses the issue of skills 

and talent to safeguard a sustainable future. 

http://EPmag.com
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OIL FIELD

Bill Hale, EY 

D
igital advances have pushed oil and gas operators 

to deeper waters, remote reservoirs and unconven-

tional plays. On the surface the industry appears to be 

a role model for innovation. But that’s not always the 

case. Technology advances exist in silos rather than 

throughout the organization of many oil and gas com-

panies. And one doesn’t have to look hard to find busi-

ness operations using outdated means of data entry, for 

instance, despite ample innovations to replace them. 

A recent EY survey highlighted this disconnect. It 

showed that 83% of U.S. oil and gas executives think 

the industry is excellent or good at leveraging innova-

tive technology. When asked about applications for new 

technology, 64% indicated the opportunity for front-

end (in the field) processes. Only 6% of respondents 

indicated back-office processes. 

This unfocused approach to digital transformation is 

fast becoming a serious hindrance to companies’ abili-

ties to withstand commodity price volatility. Most com-

panies have exhausted traditional cost-cutting initiatives 

over the past couple of years and must now take a hard 

look at their operating models. 

Executives know the industry tendency to resort to 

headcount reductions during cycle downturns is not 

sustainable. Sources estimate nearly 400,000 layoffs in 

the industry occurred following the 2014 oil price drop, 

repeating a pattern established with previous pricing 

cycles. Companies need to find a means to break free of 

this reaction to squeezed margins. That’s where digital 

transformation comes in. New innovations can deliver 

real sustained value to the bottom line. 

But where to begin? Robotic process automation (RPA). 

The name calls to mind a vision of robots managing a 

production line, but in reality RPA is customized software 

designed to execute business processes. This digital labor 

includes accessing and gathering 

data from different sources, moving 

data from one system to another 

and checking data consistency. 

The business case  
Cost savings and improved mar-

gins are the primary motives for 

many oil and gas companies to 

embrace digital innovations. In 

fact, 77% of U.S. oil and gas execu-

tives identified cost (i.e., reduction, 

effectiveness, economics, profit 

and efficiency) as the primary 

driver of technology adoption. Dig-

ital labor is one innovation proven 

to deliver on this promise. 

RPA offers a variety of high- 

impact benefits that contribute 

to cost savings. These include:

• Reliability: The system is oper-

ating around the clock. There 

are no gaps in service;

• Right-shoring: Virtual  

systems allow geographical 

independence;

Will digital help us do less or be more? 
A more focused approach will help the industry manage commodity price volatility. 

An offshore oil rig worker calibrates a coriolis digital flowmeter by using a handheld communicator. 

(Source: Oil and Gas Photographer, Shutterstock.com)

http://EPmag.com
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• Accuracy and compliance: The right result, decision 

or calculation is always made at the right time;

• Control: Detailed activity logs are accessible; 

• Retention: Employees are freed from administrative 

tasks to focus on value-added activities;

• Consistency: Automating activities with digital labor 

eliminates the change management implications based 

on the way processes have always been performed; 

• Scalability: Systems can ramp up or down to match 

demand peaks and troughs; and

• Security: Digital labor can’t be phished nor click on 

nefarious email links, and robots won’t write their 

password on a sticky note and put it on their monitors.

The immediate reaction to any new innovation is 

often skepticism over the cost of investment. The 

good news for executives is that tapping into the ben-

efits of RPA is relatively inexpensive, and pilot imple-

mentation can be completed in four to six weeks. 

What’s more, companies can begin to see a return 

on investment almost immediately due to the agile 

approach to development. 

Research shows that the cost-saving opportunity increas-

es too with experience and continued advancements in 

robotics tools. In 2015 Mindfields calculated that RPA 

used across sectors for key processes such as front-office 

functions, finance and accounting, supply chain, and 

human resources provided average cost savings of 17%. 

By 2020 it is predicted that this number will jump to 42%. 

That’s a business case that should resonate with most 

executives. The next question is how to get started. 

A measured approach

Setting out on the digital labor journey is easier than 

expected. Companies can begin their strategy with tar-

geted introduction of RPA that guarantees a quick win 

and justifies investment. That means identifying and 

applying RPA to a small, specific set of tasks that revolve 

around data entry and routine work and that are rules-

based. From there companies can gain proof of value. 

Then, once initial pilots are complete, companies can 

expand the program to benefit other areas of the busi-

ness and impact more complex value processes. 

This approach helps support the broader cultural 

shift required in the organization when introducing dig-

ital labor for the first time. Easing in to the new model 

gives leaders and employees alike the chance to witness 

small-scale benefits and buy in to a new way of working. 

Impact on workforce 

RPA implementation raises questions over the future 

of the oil and gas workforce. Digital labor works in any 

function where employees are carrying out manual 

tasks. These tasks are typically time-consuming and 

don’t put employees’ skills or experience to work. By 

digitizing these tasks, companies can both improve 

performance and free people to focus on value-added 

or customer-facing activities. If used effectively, each 

implemented robot can eliminate work for three to 

four employees. That’s significant savings of time that 

can be used differently in the organization.

As organizations see efficiencies as a result of digital 

labor, they will have to determine whether or not they 

want to redeploy their employees to other projects or 

take the hard savings. Nearly two-thirds of executives 

acknowledge that new technology will require compa-

nies to retrain and redeploy existing employees. More 

than half also believe digital labor will create opportuni-

ties and necessitate hiring new talent.

The introduction of RPA also changes the skills 

needed in the workforce. More than 80% of execu-

tives acknowledge the industry will need to develop 

an educated, highly skilled workforce over the next 

10 years in contrast to a mass workforce. Human 

resource professionals will have to work with their 

organizations to redesign existing roles and identify 

new competencies required for the future. 

The skills needed to operate in a more digital envi-

ronment won’t necessarily be unique to the oil and gas 

sector, however. Companies will need to compete for 

the same technologically savvy talent with several other 

industries. And attracting the talent to oil and gas will 

require companies to bridge a growing divide between 

the industry and younger generations. The EY survey 

results show that Generation Z and Generation X are 

the least trusting of the workforce. To complicate mat-

ters further, 56% of U.S. oil and gas executives think 

the industry only does a fair or poor job of attracting 

young people. 

The strategic and cultural shifts to a new digital 

workplace are well underway in many industries. 

That doesn’t mean the opportunity has passed for oil 

and gas—quite the contrary. Companies looking for 

the next level of efficiency improvements and cost 

savings can choose to embrace automation. At a time 

when budgets and workforces are stretched thin, 

companies need to stop talking about digital trans-

formation and start implementing. Why not start 

with RPA? 

The views reflected in this article are the views of the author and 

do not necessarily reflect the views of the global EY organization 

or its member firms. 
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Richard Mason, Chief Technical Director

F
rom zero to 60 faster than Vin Diesel in a Hollywood 
muscle car extravaganza: That seems to be life in the 

oil patch as the great 2017 oil service sector reset unfolds 
out of the most challenging downturn in 30 years.

That mobilization effort is stunning—one might 
even say cinematic—in scope. 

A perusal of publicly announced fleet activations 
among stimulation service providers reveals the addi-
tion of 35 spreads, or roughly 1.4 million to 1.75 mil-
lion in hydraulic horsepower, even before tabulating 
the contribution from inte-
grated multinationals like 
Halliburton, Schlumberger 
and BJ Services (nee Baker 
Hughes). The latter, coy 
about individual capacity, 
separately announced plans 
to deploy all available stim-
ulation equipment by year-
end 2017.

Call it 3 million hydraulic 
horsepower in reactivated 
and new capacity in a market that troughed in 2016 
with about 4.5 million hydraulic horsepower in effec-
tive capacity. The stimulation sector was closing in 
on 10 million to 11 million hydraulic horsepower in 
working equipment in June 2017.

Rapid mobilization tightened the market signifi-
cantly, and crews are scheduled through third-quar-
ter 2017 and, in several cases, through year-end 
2017 as longer laterals, higher stage count and 
greater proppant loading on multiwell pads keep 
crews on location longer, especially as oil and 
gas operators address the backlog of drilled but 
uncompleted wells. 

More capacity is coming but features lags of 90 
days to hire and train crews plus up to $7 million 
in capital spending to bring an incremental stimu-
lation spread to market. Collectively, the stimula-
tion sector is approaching $400 million in expen-

ditures for mobilization. Such stress has impacted 
pricing, with per-stage costs for well stimulation 
rising 58% off the fourth-quarter 2015 trough on 
higher pricing for proppant and greater proppant 
volumes per stage, according to Hart Energy’s 
Heard in the Field interviews. 

All Hollywood stories come with narrative con-
flicts. It is the same in oil and gas, where oil and gas 
operators, many outspending cash flow, find them-
selves caught between commodity prices stubbornly 
below levels needed to sustain profitability and rising 
service costs and variable performance from inexpe-
rienced personnel and stretched resources. 

While there is widespread 
understanding that the 
service sector needs reve-
nue to support a rational 
business model, operators 
began expressing concern 
at mid-year about the wid-
ening gap between price 
and performance in oil ser-
vices. Indeed, some oil and 
gas operators were rotating 

vendors, letting poor per-
forming stimulation crews go while aligning with 
newly mobilized competitors. 

Demand for well stimulation remains strong 
even in a $50 oil market and especially as the 
industry undergoes a surge in newly drilled wells 
in the second quarter from early 2017 rig mobili-
zation. The ability to extend that momentum  
into 2018 will depend on commodity price. It 
appears $50 is an unofficial fulcrum point, with 
expectations for activity to expand sustainably as 
the market approaches $55 or decline if oil drops 
toward $45.

The industry will navigate the mobilization bot-
tleneck given time and money; it always has. The 
challenge involves the industry’s ability to stabilize 
performance effectiveness as the service sector 
scrambles to adapt to intensifying demand in a vol-
atile environment. 

Growing pains   
Operators cast a worried eye toward 2018 as flat commodity prices and rising service 

costs combine with newly hired and inexperienced service industry personnel to create 

performance bottlenecks. 

n Stimulation sector adds 3  
million hydraulic horsepower  
in massive mobilization effort.

n Green crews and high demand 
for services are creating perfor-
mance issues.

n Operators are caught in a cost/
price squeeze. 
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H
arken back to the 1990s, and one would have been 

convinced that prestack depth migration was the 

solution to imaging below complex salt structures in 

areas like the Gulf of Mexico (GoM). In the early 2000s 

the answer was wide-azimuth (WAZ) seismic acquisition 

and then broadband acquisition and processing.

But none of these techniques provided the full 

answer. “We’ve beaten our heads against this prob-

lem for 15 years,” said Joe Dellinger of BP America. 

He added that the salt in the GoM has caused the 

industry to leap from shallow water to ultradeep water 

because the prospective areas in between are too chal-

lenging to image properly. “One-third of the U.S. Gulf 

lies in this area,” he said, speaking at a recent Geo-

physical Society of Houston luncheon. 

Model studies have indicated that the limiting factor 

is the ability to make good veloc-

ity models, which are required to 

process the WAZ seismic data into 

a clear subsurface image. Full wave-

form inversion (FWI) demonstrated 

that it can deliver good velocity mod-

els in sedimentary basins, but it has 

not been successful for salt. However, 

Dellinger said model studies indicate 

FWI could fi x salt velocity models but 

only with seismic data that contain 

measurements below 2 Hz. 

“The problem then becomes how 

do we get the required data at a 

reasonable cost?” he said. “How do 

we design an entirely new acquisi-

tion strategy around velocity model 

building using FWI?”

BP was faced with some daunting questions: Did it 

tell the interpreters to keep trying to come up with 

better velocity models without the low frequencies, 

which are hard to obtain with airgun sources? Did it 

support academic research to develop cleverer inver-

sion algorithms that might not require low frequen-

cies? Did it move toward automated interpretation? 

The answer was Wolfspar, a low-frequency source 

project that BP undertook after realizing there was no 

commercial product available. Studies indicated the 

solution to the velocity model issue required wide off-

sets and low frequencies at an adequate signal-to-noise 

(S/N) ratio. It also had to be available at a reasonable 

cost. Making sound at such low frequencies and offsets 

is challenging at the level of basic physics and engi-

neering understanding, requiring a source that can 

displace a large volume of water but be engineerable 

and not consume excessive power.

The project started in 2006, and 

by 2013 BP had a prototype ready to 

test in Seneca Lake, N.Y. By 2014 the 

company was able to run a systems 

integration test in the GoM. The sys-

tem provided a 45-dB signal above air-

guns at 1.8 Hz, producing a very good 

S/N ratio at these low frequencies. 

The investigators felt confi dent this 

source could fi x the problems limit-

ing velocity model derivation using 

FWI without being wildly expensive 

or operationally impractical.

Originally hoping to gain industry 

support for the project, BP was 

forced to self-fund it after the mar-

ket crashed. “The current oil price environment 

played a role, with both operators and suppliers cut-

ting back R&D budgets and focusing on more incre-

mental developments,” Dellinger said. “We also see a 

reluctance to develop new technologies without clear 

demand coming from oil and gas operators. But that 

demand won’t come until someone fi rst proves that 

the concept works. That’s why we 

have needed, so far, to develop 

this technology under the BP pro-

prietary umbrella.” 

Read more commentary at 

EPmag.com

RHONDA DUEY
Executive Editor 

rduey@hartenergy.com

How low can you go? 
Low-frequency source could be the fi nal piece in the subsalt imaging puzzle.

The Wolfspar low-frequency source awaits 

testing in Seneca Lake, N.Y. (Source: BP)
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A
few weeks ago I attended the Ignite Summit to 

learn more about how Big Data was radically 

shifting the way drilling engineers accomplished their 

work. The summit, hosted by Houston-based Moblize 

CEO Amit Mehta, focused on how the company’s data 

analytics platform—ProACT—was improving the qual-

ity of the shale wells being drilled by harnessing the 

power of historic and real-time data with algorithms 

and computing power. 

Billed as an event where drilling engineers could 

meet to collaborate, innovate and elevate, the daylong 

meeting included presentations on how the platform 

was being used to deliver insights into drilling opera-

tions. According to Moblize, the cloud-based platform 

“leverages Big Data analytics to make drilling engi-

neers and managers smarter by doing planning, daily 

operations, post-well 

analysis and report-

ing via a single 

source of truth.”

What set this sum-

mit apart from other 

similar events for me 

and the attendees 

was that this event 

was more of a soft-

ware user group 

meeting than a sales 

pitch. A user group is 

an organization of users of a specifi c hardware or soft-

ware product that meet to share experiences and ideas 

to improve their understanding and use of a particular 

product. It is a term often associated with California’s 

cradle of computing genius—Silicon Valley, a place 

where Mehta drew inspiration for the development of 

the platform. The summit featured real drilling engi-

neers presenting how they use the platform to perform 

a variety of tasks, like setting up multiwell correlations 

or determining lateral performance increases. 

Think of it like this: How did you learn to use your 

laptop computer? Was it a trial-and-error process of 

learning by doing, or did someone show you how? 

Answering these types of questions and more were the 

motivation to create the summit, according to Mehta. 

“We have more than 25 customers right now, and all 

of them signed up here in the last 14 months. We’ve 

experienced this huge growth that was driven pri-

marily because everyone wants to produce oil and gas 

cheaper,” he said. “What drove us to do the summit 

were our customers wanting to know how other cus-

tomers were leveraging the platform.” 

The company had 

an “a-ha” moment 

with the realization 

that although there 

are many communi-

ties for users, there 

was no community 

for shale-focused 

drilling engineers, 

he noted. 

“There was no 

single place where 

they could go and 

discuss—as operators—their best practices and learn-

ings, both good and bad, with each other. That is what 

drove us to create the summit,” he said. 

For Mehta, there were three key takeaways from the 

event. One was how, with ProACT, the quality of life for 

drilling engineers improved. Another was in how well the 

platform allows users to easily access and leverage large 

sets of historical data in well planning and construction. 

“The third is how with the application of data ana-

lytics, engineers are working smarter,” he said. 

“Everyone now is focused on blind data analytics to 

make machines work smarter 

today. But the way in which 

we’re applying the data is mak-

ing humans smarter.” 

Happy engineer, happy life  
User groups are not just for Silicon Valley. 

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Senior Editor, 

Drilling Technologies
jpresley@hartenergy.com

(Source: Sampien, Shutterstock.com)
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O
ne of the long-range effects of oil being mired in 
a sub-$50 rut for what seems like a decade now 

(technically, it’s only been three years) is the emerging 
eventuality of widespread well decommissioning. Smaller 
profi t margins in addition to the increasing number of 
aging units in the North Sea and Gulf of Mexico (GoM) 
facing diminishing reservoir pressure are leading to an 
abundance of wells facing decommissioning.  

According to welldecom.com, there are about 4,300 
wells in the U.K. Continental Shelf in line for decom-
missioning, while in the GoM—the biggest decom-
missioning market in the world—the market size for 
the thousands of units expected or needing to be shut 
down is more than $26 billion. And in April execu-
tives at SPE’s European Well Abandonment Seminar 
in Aberdeen reported that decommissioning costs for 
combined assets in the North Sea ranged between $61 
billion and $107 billion. 

Of the total cost of decommis-
sioning a well, about 60% is spent 
on plugging and abandonment 
(P&A) efforts. There are emerging 
technologies, however, that could 
help defray some of those costs 
while also cutting down on the 
time to take a well offl ine. 

One of those technologies is 
Wild Well Control’s rigless, riser-
less P&A system—7Series—that 
includes the utilization of its Deep-
Range tool. DeepRange received 
one of the Offshore Technology 
Conference’s Spotlight on New 
Technology awards in May. Accord-
ing to Wild Well Control, Deep-
Range works to isolate the outer 
annulus by circulating at least 60 
m (200 ft) of cement in place and 
pressure-testing the plug, accord-
ing to the Bureau of Safety and 
Environmental Enforcement (BSEE) regulations.

“This new technology and methodology will help 
operators reduce their subsea P&A liabilities as ris-
erless operations represent dramatic cost reductions 

when compared to traditional subsea P&A oper-
ations,” said Martial Burguieres, vice president of 
marine well services at Wild Well Control. 

Burguieres added that when these wells leak, they 
typically do so through the outer annuli, “and always 
through an unconsolidated cement job.”  

Wild Well Control reported that its 7Series can save 
operators 50% on their P&A efforts. In the case of the 

Canyon Express project, which 
last produced in June 2013, initial 
efforts at P&A on its nine subsea 
gas wells were not completely 
successful. Those efforts included 
installing only a surface plug and 
later plugging a variety of com-
binations of the B and C annuli. 
Wild Well Control, leveraging its 
7Series system, completed the 
P&A process in 205 days—125 
days sooner than the client had 
planned for. It did so by cap-
ping the B, C and D annuli and 
without requesting a waiver from 
BSEE, Burguieres said.

As the decommissioning trends 
continue to emerge, companies 
are faced with the prospect of 
spending more than $7 million to 
abandon a single well—an 
expense for which they will not 
see a return. The market is ripe 

for service companies, which are already 
escalating costs as onshore production 
skyrockets, to regain footing they may 
have lost when this downturn struck. 

Read more commentary at 

EPmag.com

BRIAN WALZEL
Associate  Editor, 

Production Technologies

 bwalzel@hartenergy.com

The end of the line   
Emerging technologies could offer savings for P&A.

Wild Well Control’s 7Series rigless, riserless 

P&A system saves time and costs on well 

decommissioning. (Source: Wild Well Control) 
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CROSSINGthe

FinishLINELINE
Advances in completion tools help 
shift wells to money-maker status.

At sunrise, Weatherford International works on Gastar 

Exploration Inc.’s Holiday Road 2-1H well in Kingfi sher, Okla.  

(Photo by Tom Fox, courtesy of Oil and Gas Investor)
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Jennifer Presley, Senior Editor, Drilling

I
nnovation begins in much the same way that auto rac-
ing began “fi ve minutes after the fi rst car was built,” as 

Henry Ford—the man widely regarded as the father of 
mass production—once said. Better plans for the drilling 
and completion of the next well are being marked up 
on the drawing board faster than a crew can transition 
a well from drilling to producing. Starting is only half 
the race. Overcoming the myriad of drilling challenges 
to cross the fi nish line into production is made possible 
with a few tears, a lot of sweat and copious innovations in 
completion technologies. The enhanced understanding 
of fractures, fl uids, reservoir, rock and more made in the 
decade-plus of unconventional operations has resulted in 
more effi cient technologies and more productive wells.

Take engineered completions, for example. 
Considered an interesting idea just a few short years 
ago, the oil and gas industry has combined technical 
skill and expertise with sound science and business 
methods to deliver optimized production in Eagle Ford 
and Permian Basin shale wells. Refracturing is making 
inroads in both plays as better data collection, surveil-
lance capabilities and treatment designs are delivering 
success for operators. Microseismic monitoring and res-
ervoir simulation of Permian Basin wells also has led to 
improved spacing of wellbores. Hybrid completions are 
combining a variety of tools, like hydraulic toe sleeves 
and ball-activated sleeves, and are fi lling the technology 
gap created by extended-reach laterals.  

The technology evolution is not limited to the onshore. 
Operators in the Gulf of Mexico’s Lower Tertiary are 

realizing success with unconventional technologies. For 
one operator, it was the use of ultraconductive high-den-
sity ceramic proppant in its Lower Tertiary wells to 
deliver increased fl ow rates. For another, it was the use 
of ball-activated multistage fracturing service to deliver—
along with $40 million in savings—the fi rst-ever 15-stage 
deepwater completion in its Lower Tertiary well. 

Unlike auto racing, there is no checkered fl ag of victory 
for innovation to wave since the race never ends. Once 
one well is done, it is on to the next one, with innovation 
pushing the industry farther and safer faster. 

COVER STORY: 

COMPLETIONS
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Dale Logan, C&J Energy Services

O
ver the last two years C&J Energy Services’ Lateral- 

Science engineered completions team has been 

working to ensure that its approach to engineered com-

pletions was built on a solid technical foundation. The 

cost-effectiveness of the technique would only have value 

to customers if it consistently produced top quartile 

results on every well completed. Those efforts are now 

bearing fruit as customers are reporting a positive impact 

on production on their wells, confirming that the designs 

are not just good science—they are good business.

Reaping rewards in the Eagle Ford
When the company was ready to do the first pilot tests of 

what would become LateralScience, it worked with Stephen 

Broll, operations manager at VirTex Operating, to prove 

the value of the idea. Since 2014 Broll has been involved 

in the refinement process of LateralScience. Every VirTex 

well completed using these designs is still flowing naturally 

with just a single exception, which was very recently put on 

pump. This level of productivity had not been seen by Vir-

Tex prior to the execution of the new completion designs. 

VirTex will continue to use these designs on its 

upcoming Briscoe Ranch wells and is even taking mea-

sures to ensure that it optimizes the quality of its drilling 

data to get the best possible evaluation of its laterals. 

Success in Wolfcamp
Silverback’s management team was committed to produc-

ing the best possible wells from the start of its Wolfcamp 

project. The company was routinely running sonic logs 

in its laterals to optimize the completions and at the time 

was satisfied with the production results it was achieving. 

When first approached about implementing engineered 

completions, the team was skeptical. The approach was 

new to Silverback, and team members did not consider it 

proven technology at the time. It seemed too easy since 

the process requires no additional data acquisition outside 

the normal drilling process. Despite this initial skepticism, 

Silverback opted to test the LateralScience technique 

since it was a low-risk approach that could potentially elim-

inate the need for sonic logs.

In the first well that was engineered for Silverback by 

C&J using the LateralScience process, the match to the 

sonic log was impressive. A second well test confirmed 

the excellent correlation between the results provided 

by the engineered completions and those provided by 

the sonic log. At this point Silverback had enough con-

fidence to eliminate sonic logs on the next two wells it 

completed. Saving money on sonic logs is good return 

on investment, but the true value Silverback realized 

was in the production uplift it achieved. The production 

results on the four wells completed during this evalua-

tion were significantly better than anything it had seen 

to date in the Wolfcamp project.

Good science equals good business 
Engineered completions are improving productivity based strictly on drilling data.

Productivity is shown normalized for proppant volume used. (Source: C&J Energy Services)
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Impact on well productivity
To quantify the impact on well productivity, the customer chose three wells 

that were drilled and completed in the Wolfcamp A Formation during 2015 

using the LateralScience technique. Two of these wells were direct offsets to 

each other and were compared to 21 other wells that were completed using 

geometric designs (Group A). The two subject wells and the 21 geometric wells 

are all within a 6.4-km (4-mile) radius of each other. The third well was ana-

lyzed separately because it was located 27 km (17 miles) southeast of the first 

two wells. Well 3 was compared to a group of nine geometrically completed 

wells (Group B) that were all within 6.4 km of it. 

To make this analysis as valid as possible, wells were chosen with min-

imal differences in both geology and fracture treatment technique. 

Controlling these factors enabled the effective evaluation of productiv-

ity differences between geometric completion designs and engineered 

designs. Productivity is measured using the first six months’ cumulative 

well production, and the analysis is normalized for both proppant volumes 

and lateral length.

In the first six months this group of 23 wells produced an average of 1 

boe/lateral m (3.4 boe/lateral ft) per month. The two subject wells pro-

duced 1.7 boe/m per month and 1.6 boe/m per month (5.7 boe/ft per 

month and 5.2 boe/ft per month), 61% better than the average. According 

to this metric, only two of the other 21 wells in Group A outperformed the 

subject wells, putting the wells completed utilizing the new analysis firmly 

in the top quartile. The analysis also was normalized for proppant used by 

looking at barrels of oil equivalent as a function of proppant volume. By this 

metric the two wells were 50% better than the average, with only three of the 

other 21 wells ranking higher.

The nine Group B wells are significantly less productive than the Group 

A wells. This is strictly a function of geology, which is one reason the two 

groups were evaluated separately. Group B wells averaged 0.7 boe/lateral 

m per month (2.3 boe/lateral ft per month). Well 3 produced 0.9 boe/

lateral m per month (2.94 boe/lateral ft per month), 28% better than 

the group average, and it is the best well in the group by this metric.  

As a function of proppant volume, the subject well was 38% better than 

the average, and only one of the other nine wells outperformed the sub-

ject well. 

In just a few short years these engineered completions have gone from an 

interesting idea to good science to good business. Customers are using this 

approach to optimize their well production. 

(Source: C&J Energy Services)

GROUP B BOE PER LATERAL  
FT PER MONTH

(BOE/MONTH)/ 
PROPPANT (THOUSAND lb)

Average for 9 wells 2.30 1.54

Subject well 3 2.94 2.13

Impact +28% +38%

GROUP A BOE PER LATERAL  
FT PER MONTH

(BOE/MONTH)/ 
PROPPANT (THOUSAND lb)

Average for 23 wells 3.4 2.79

Subject well 1 5.7 4.24

Subject well 2 5.2 4.17

Impact +61% +50%
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T
here’s been considerable effort and capital invested 

into solving the riddle that is the Gulf of Mexico’s 

(GoM) Lower Tertiary resource trend. Fracturing the 

Paleogene (as the Lower Tertiary also is called) is a mul-

tifaceted obstacle course that includes thick salt layers, 

high pressures, high temperatures and water depths of 

more than 1,500 m (5,000 ft) with even deeper tight-

rock reservoirs at an additional 6,096 m (20,000 ft). 

Success stories from fields like Jack/St. Malo, Perdido 

and Stones have helped demonstrate the industry’s 

commitment to developing this trend that, according 

to various estimates, holds about 5 Bbbl of potentially 

recoverable resources. 

Innovative approaches and new technologies helped 

operators overcome the technical challenges presented 

by the extreme conditions of the Lower Tertiary. As with 

most all offshore projects, success comes with significant 

costs. In the lower-for-longer market environment the 

offshore industry is facing, finding ways to reduce those 

costs while increasing returns is a top priority. Improving 

the efficiencies and economics of offshore completions 

are two areas where Baker Hughes believed it could 

make a significant impact. 

“We all know that these deepwater wells require stim-

ulation. The economics of oil prices continue to drive 

the need for a more efficient and effective way to stim-

ulate these wells,” said Jonathan Croy, global product 

line manager at Baker Hughes. 

To accomplish this, the company took a page out 

of its unconventional playbook and developed, at the 

request of a major GoM operator, a new multistage 

fracturing service that offers an alternative to the way 

deepwater wells are completed. 

Fracturing the Paleogene 
New service delivers savings of $40 million and 25 rig  

days in first-ever 15-stage deepwater completion. 

BeadScreen media cartridges are installed directly into the DEEPFRAC multiposition sleeve to provide long-term proppant flowback 

control with improved reliability over conventional sand screens. (Source: Baker Hughes)
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Challenge accepted
The operator approached Baker Hughes in second-half 
2015 looking for new ways to significantly reduce its 
opex across its Lower Tertiary developments and also 
explore a radically new completion approach. 

The typical approach is to perform a cased-hole mul-
tizone frack-pack completion. However, this approach 
has a reputation for being complex and time-intensive, 
taking more than a month and at a cost of up to $100 
million or more, to case and cement the well, displace 
fluids and run the upper and lower completion, accord-
ing to a Baker Hughes press release. More than half 
of that time is spent on the lower completion phase, 
including reservoir stimulation. In addition, the com-
plexity of the conventional completions—with extensive 
tool running procedures and mechanical manipula-
tion—requires increased rig time and opex. 

The increased complexity, however, does not result 
in increased production. It adds weight and creates 
“dead space” between the individual stages. This results 

in significant sections of the wellbore being covered, 
restricting contact with the reservoir and limiting the 
fracturing treatment to only five zones.

“Basically, the customer came to us with a problem, 
explained what its team was doing and asked if there 
was something we could do to improve the process,” 
said Beau Wright, applications engineering manager for 
unconventional multistage completion systems at Baker 
Hughes. “The managers said ignore what we’ve done 
in the past and do something different, and so that’s 
where we started. We created and presented the con-
cept to them, asked if it would be something they would 
be interested in partnering on the development project 
for and that’s how we got to where we are today.”

Multistage method
That concept turned reality is the DEEPFRAC deepwa-
ter multistage fracturing service. Using ball-activated 
multiposition sleeves found in onshore unconventional 
applications and patented flowback control technology, 
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the process was simplified, and rapid stimulation of 
more than 20 stages makes it possible to contact more of 
the reservoir.

“We looked at our ball-drop actuated sleeve technolo-
gy as a starting point,” Croy said. “To make it more suit-
able for deepwater applications, we looked at ways to 
ensure we had a reliable, long-term solution that would 
not require intervention later in the life of the well.” 

The target well had been drilled to more than 7,620 
m (25,000 ft) total measured depth in 3,048 m (10,000 
ft) of water. The Baker Hughes engineering teams 
worked to adapt the technology to meet the operator’s 
specifications, which included that the completion had 
to be performed openhole, treat 15 stages in a single 
trip, provide proppant flowback control without the use 
of conventional sand screens and enable flowback with-
out post-intervention treatment. 

“One way we did this was through the use of IN-Tallic 
disintegrating frack balls to actuate the sleeves so that 
we would not have to mill out balls or seats later on,” 
Croy said. “Another was determining how to control 
proppant at the reservoir level so there would be no 
proppant flowback. That’s where the BeadScreen media 
cartridges installed directly into the frack sleeves were 
leveraged to ensure long-term sand-free production 
over the life of the well.”

The DEEPFRAC sleeve has three positions: closed for 
run-in, ports open for treatment delivery and ports closed 

with production ports open 
for flowback. The modular 
design of the sleeves allowed 
delivery of the lower com-
pletion assembly in only 
seven weeks as opposed to 
the average six months for 
conventional equipment. 
The openhole comple-
tion method eliminated 
the need for casing and 
cementing operations and 
simplified fluid logistics, 
trimming rig days by more 
than a week before lower 
completions operations ever 
began, according to a Baker 
Hughes press release.

“With this multistage 
service, we reduced opex 
by 40%, increased it from 
a normal five-stage com-
pletion to 20 stages and 

dramatically increased the efficiency for the operator,” 
Croy noted.

Also, because of the modular design, each sleeve can 
be placed as close as 3.9 m (13 ft) apart. This tighter 
spacing enables a more uniform delivery of the fracture 
treatment and maximum reservoir contact. 

“With this modularity we’re able to provide the opera-
tor the ability to space out the fracture treatments based 
on its well logs,” Croy said. “We can set the system up to 
correlate with the well logs, so if the operator needs a 
20-ft or 30-ft [6-m to 9-m] fracture spacing, then we can 
set it up to provide better reservoir contact and better 
fracture for the entire reservoir.” 

Wright added that the multistage system provides 
the operator with more control in determining treat-
ment locations. 

“Depending on what your logs tell you—for example, 
where the natural fractures are or where the shale bands 
are—the stimulation can be customized to the size need-
ed rather than broken up into five even sections. The sys-
tem makes it possible to treat in multiple small sections 
to get more even displacement of your fracture treat-
ment or possibly skip sections that are not of interest.”

According to Baker Hughes, the multistage service 
delivered to the operator increased reservoir contact 
and a savings of an estimated 25 days of rig time and $40 
million as compared to the average time and cost for a 
conventional cased-hole multizone completion. 

The DEEPFRAC multistage fracturing service enables rapid stimulation of more than 20 stages for  

maximized reservoir contact at a significantly lower operating cost. (Source: Baker Hughes)
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Riley McFall, Sundance Energy, and  
Jason Baihly, Garrett Lindsay, Kevin Mullen and  

Jung Shin, Schlumberger

E
quipped with more than a decade of experience and 

a broad array of cutting-edge tools and technologies, 

shale operators are expanding their horizons to con-

sider new ways of boosting field economics. Refracturing 

wells to re-establish reservoir connectivity and restore 

productivity is showing promise in unconventional plays 

as a cost-effective alternative to drilling and completing 

new wells.

Applied to vertical wells since the 1950s, refracturing 

involves restimulating a previously stimulated zone. The 

first horizontal shale well refracturing began in 2003 

in the unconventional Bakken play on openhole and 

slotted liner completions. Refracturing of multistage 

mechanically isolated fractures was introduced in the 

Barnett Shale around 2007. However, these efforts deliv-

ered inconsistent financial results.

Enhanced understanding of fracture geometry and 

behavior launched a new era for refracturing from 2013 to 

2014 with the development of better data collection; sur-

veillance capabilities; and sophisticated treatment designs, 

including biodegradable chemical diverters to improve 

connectivity. By this time operators also had learned that 

selecting the most promising refracturing candidates is 

critical to both economic and technological success. 

In a strategic collaboration with Sundance Energy, 

Schlumberger designed a strategy to refracture a series 

of wells in the Eagle Ford to increase production and, in 

some cases, prevent damaging hydraulic fractures on offset 

wells. With a goal to economically increase EUR, Sundance 

Energy worked toward developing an effective refracturing 

strategy encompassing proper candidate selection and 

appropriate treatment design with surveillance. 

The project involved multiple Schlumberger divi-

sions, including hydraulic fracturing, coiled tub-

ing, wireline and completions, with Cameron, a 

Schlumberger company, providing pressure support, 

flowback control and wellhead equipment. Multiple 

factors can determine the best refracturing candidates, 

but three criteria are required for a refracturing treat-

ment to be economically viable: good reservoir quality, 

adequate reservoir pressure to produce the remaining 

reserves and sufficient recoverable reserves in place.

A “good” well is not necessarily a good refracturing 

candidate because it might not deliver enough daily 

incremental production. A more promising candidate 

is one that has shown strong potential reservoir quality 

but had a production drop-off. Wells previously com-

pleted with poor designs, leaving portions of the reser-

voir untapped, and wells that experienced mechanical 

issues also may be promising candidates. 

Reservoir engineering, production forecasting, comple-

tion design and feasibility, and economic analysis further 

enhance understanding before any well is refractured. 

Because refracturing candidates often have produced for 

years and may have sand, scale and other debris in the 

lateral, a wellbore cleanout is recommended when the 

stimulation treatment is initiated. 

Rigorous candidate selection
Rigorous candidate selection was the foundation of 

Sundance Energy’s campaign to launch a refracturing 

program in the Eagle Ford in October 2016. The meth-

odology included selecting and ranking potential can-

didates, then determining which of those would deliver 

the best economic results once refractured. Thirteen 

wells were ranked as excellent, good and fair candidates 

based on best and current production rates, original 

fracture treatment size, perforation strategy, lateral 

length and age of the well. Five wells, two excellent and 

three good candidates, all located in McMullen County, 

were ultimately selected.

All five wells had received smaller original fracturing 

treatments than more recent offsets in terms of job size 

and had wide variations in lateral spacing, with distance 

to offset wells ranging from 106 m to 381 m (350 ft to 

1,250 ft). To reduce the risk of hydraulic communica-

tion between treatment and offset wells, only candidates 

with a minimum distance of 198 m (650 ft) to the near-

est offset well was considered.  

The refracturing treatment strategy was to improve 

production of target wells by reconnecting lost conduc-

tivity from the initial treatment, accessing new unde-

pleted rock, avoiding detrimental fracture hits on offset 

producing wells and mitigating potential fracture hits 

A new era for refracturing   
Effective diverter technologies and high-frequency surveillance deliver  

successful campaign in the Eagle Ford Shale.
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The ISIP trends (left) and post refracture production results (right) for Well A are shown. (Source: Schlumberger and Sundance Energy)

The ISIP trends (left) and post refracture production results (right) for Well C are shown. (Source: Schlumberger and Sundance Energy)

The ISIP trends (left) and post refracture production results (right) for Well D are shown. (Source: Schlumberger and Sundance Energy)
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caused by upcoming new completion operations near 

wells A and E. Several small treatments were deployed to 

maintain a connection to the higher depleted perfora-

tion clusters followed by more and larger highly conduc-

tive fracturing stages to add conductivity to underper-

forming perforation clusters and smaller fractures.  

The wells were treated with 20/40 mesh proppant for 

all stages with maximum concentrations of 5 lb/gal in a 

continuous sequence, with intermediate diversion and 

pad stages between the proppant ramps. Treatment vol-

umes varied based on lateral lengths, but at least 1,000 

lb of proppant was pumped per lateral foot using low 

guar-loading crosslinked gel during proppant stages. 

Before pumping the proppant Schlumberger applied 

an engineered fracture stimulation additive at the 

early part of each fracturing stage to constrain fracture 

growth with far-field diversion and ultimately improve 

reservoir drainage by focusing the hydraulic fracture 

near the treatment well. Designed to minimize com-

munication with neighboring wells or fracturing into 

undesirable zones, the BroadBand Shield fracture 

geometry control service was delivered with a composite 

fluid system to transport the blend of multimodal parti-

cles that bridge at the fracture tip to prevent excessive 

fracture height and length growth. This prevents offset 

and treatment wells from draining the same rock. The 

diverter particles are designed to create a low-permea-

bility barrier at the fracture boundary. 

Effective treatment design 
To measure the effectiveness of the fracture geometry 

control service, a high-frequency pressure-monitoring 

technique was implemented to monitor pressure in 

the treatment and offset wells. This would allow quick 

adjustment of the diversion design in the event of a 

“frack hit” or pressure spike on the offset well while frac-

turing. No offset well fracture hits were recorded during 

the refracture treatments. However, a pressure spike was 

detected on refractured and shut-in Well A while treat-

ing two new wells on a nearby zipper pad that did not 

contain fracture geometry control material. 

For near-wellbore diversion Schlumberger admin-

istered the Broadband Sequence fracturing service, 

a technique that uses composite pills of dissolvable 

sphere-shaped particles pumped with degradable fibers 

to plug perforation clusters and near-wellbore fractures. 

This induces temporary isolation and stimulates more 

perforations. The fibers help transport the multimodal 

spheres as they travel downhole and along the lateral 

and enhance the plugging effect by minimizing leak-off 

through the pill. 

The effectiveness of the diversion treatments was mea-

sured by instantaneous shut-in pressure (ISIP), a real-

time evaluation technique that also can guide operators 

in making necessary adjustments during treatment. 

Refracturing ISIPs on four of the five wells were within 

the virgin treatment ISIP range set when the wells were 

initially fractured. Well E, which had historically been 

the best producer of the five, delivered the lowest incre-

mental production and was the only well that did not 

reach the original ISIP target range. Wells A, C and D 

had the greatest incremental oil production.

The project confirmed that a multiwell refractur-

ing campaign can be economically viable with proper 

candidate selection, treatment design and execution. 

Incremental production was achieved in all five wells, 

which have been producing for roughly six months after 

being refractured. IP results post-refracturing treatments 

show the wells are producing up to 200 bbl/d, exceed-

ing the base forecast. A decrease in the gas-oil ratio indi-

cates the refractures likely stimulated and contacted new 

reservoir rock and added incremental reserves.

Initial 30-day average incremental production is about 

65 bbl/d with more than 100% uplift in production com-

pared to prerefracturing rates. Estimated average EUR 

increased by more than 60,000 bbl, a 45% increase over 

the predicted base EUR. Based on these results, Sundance 

Energy has identified 35 additional economically viable 

refracturing candidates in the Eagle Ford. 
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Conventional stimulation techniques produce highly variable 

results (left), while the BroadBand Sequence service stimulates 

additional clusters (in blue on the right). (Source: Schlumberger)
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Carl W. Neuhaus, MicroSeismic Inc.

M
arket conditions and the depressed price environ-

ment have driven unconventional operators to 

dramatically improve cost efficiencies since early 2016, 

which in turn reduced breakeven prices and increased 

returns. Although a large portion 

of those capital efficiencies can be 

attributed to reduced service costs, bet-

ter use of technology to improve drill-

ing efficiency and optimize completion 

and treatment designs has made the 

most significant contribution. Under-

standing how the reservoir reacts to a 

particular combination of treatment 

parameters and optimizing the design 

based on those observations has been 

key to the success of the project. 

Combining the competitive nature of 

humans to outperform their peers and 

the desire to find solutions to technical 

challenges as geoscientists, operators 

acquire a plethora of data to under-

stand an asset better, help improve its 

development and ultimately increase 

returns. The shale puzzle is a complex 

one with multiple variables. Success is 

no longer driven by structure as is the 

case for conventional reservoirs; it is 

driven by understanding the variability 

in geology, reservoir properties, the 

impact of treatment design parameters 

and hydrocarbon production as the 

ultimate expression of all variables. 

A technology that lends itself to 

solving the problem and providing 

an unbiased observation of how vari-

able geology responds to variable 

completion and treatment design is 

microseismic monitoring. Driven by 

historic acreage multiples, the need to 

maximize returns led most of the top operators in the 

Permian Basin to incorporate microseismic as a crucial 

element of their technology portfolio. As is the case 

with any type of data, microseismic is one piece of a 

large puzzle and needs to be integrated with other tech-

nologies and data to limit the degrees of freedom in 

models and arrive at a well-constrained solution. 

Micro insights into Permian  
Basin wellbore spacing  

Microseismic-based reservoir simulation helps determine wellbore  

spacing for a large independent operator.

FIGURE 1. Microseismic events, total discrete fracture network, propped discrete  

fracture network, and total stimulated reservoir volume and productive stimulated  

reservoir volume cross-sections at wellbores for Permian Basin study wells are shown. 

Events for Middle Spraberry (MS) well are shown in yellow, events for Lower Spraberry (LS) 

well are shown in red and events for Wolfcamp A (WA) wells are shown in green. Events 

are sized by magnitude. Stimulated reservoir volume cells are colored by fracture  

permeability ranging from low (blue) to high (red). The grid size for map view and  

depth view of events is 76 m by 76 m (250 ft by 250 ft). The grid size for oblique views  

of discrete fracture networks and stimulated reservoir volume is 152 m by 152 m (500 ft 

by 500 ft). (Source: MicroSeismic Inc.)
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The industry has long called for integration into res-

ervoir simulation and hydraulic fracture modeling to 

turn microseismic data from a scientifically interesting 

observation into something actionable. 

Seven out of the top 10 operators in the Midland 

Basin integrated microseismic monitoring (as delivered 

by MicroSeismic Inc.) into their exploration and devel-

opment workflows in 2016. This case study will focus on 

validating reservoir simulation results from microseismic 

monitoring to determine vertical wellbore spacing for a 

large independent operator.

Case study

Using a three-well example from the Permian Basin, 

MicroSeismic illustrated a workflow that translated 

data obtained from microseismic monitoring into a 

production forecast and compared it to a well-cali-

brated history-matched model using more than two 

years of production data. 

Figure 1 shows the microseismic data obtained for the 

study wells and the subsequent fracture network that was 

modeled onto the eventset. Surface acquisition allowed 

the determination of a unique focal mechanism, magni-

tude and size for every event from which the orientation 

of the fracture plane was created.  

The discrete fracture network calculated for the 

eventset was then filled with proppant according to the 

actual treatment schedule using a simple mass balance 

approach that honored the evolution of microseismic 

events over time. Based on the number of fractures, 

their geometry and their orientation in space, the per-

meability enhancement in the reservoir and its distribu-

tion in a geocellular model were calculated. 

This process produces three different zones within 

the monitored area that are then imported into a reser-

voir simulator:

1. The unstimulated background reservoir with matrix 

permeability;

2. An unpropped portion of the stimulated reservoir 

volume that will lose most of its initially created con-

ductivity with pressure depletion; and

3. The propped part of the discrete fracture net-

work that follows a different permeability-pressure 

dependency and will provide substantially better 

long-term conductivity (productive stimulated res-

ervoir volume).

Using well logs, pressure-volume temperature and 

core data as well as other available offset well data, a 

reservoir model was created to forecast production 

for the study wells. This estimate was made at the time 

of completion without production data to provide an 
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immediate and robust understanding of wellbore pro-

ductivity and evaluate the effectiveness of completion 

and treatment designs. 

Figure 2 shows the cumulative production over time 

obtained from the initial model compared to actual produc-

tion data. Microseismic-based reservoir simulation correctly 

predicted the order of producers at any 

point in time and predicted 30-month 

cumulative production within 16% to 

22%. These results were used for early 

vertical wellbore spacing considerations 

since the model will show pressure 

depletion over time and wellbore inter-

ference with reasonable accuracy.

Figure 3 shows a refined and his-

tory-matched model using historic 

rate and pressure data for a more 

calibrated model. The initial pre-

diction accuracy was improved by 

8% to 10% using 90-day production 

data, making the model a solid base 

for refinement of operator-internal 

reservoir models that test “what if” 

scenarios for other parts of the asset 

with different reservoir properties.

The quality of the prediction illus-

trates the information contained 

within the microseismic data that 

was extracted by integrating it with 

other available data. Given the non-

uniqueness of rate transient analysis 

and traditional reservoir models that 

lack microseismic data, it is important 

to observe how the reservoir actually 

responds to hydraulic fracturing and 

the location and nature of rock failure. 

The workflow illustrated above 

shows how this operator used micro-

seismic monitoring to improve its 

understanding of the subsurface and 

satisfied both the scientific aspect of 

its shale development and the need 

to turn data into actionable results to 

drive meaningful economic decisions. 

In this case it was demonstrated 

that a reservoir model incorporating 

microseismic-derived permeability 

enhancement predicts production 

and in turn pressure depletion and 

wellbore interference with reason-

able accuracy to inform vertical well-

bore spacing and ultimately deter-

mine the number of wells that can 

be drilled per section. 
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FIGURE 2. A microseismic-based cumulative oil forecast is shown for study wells at the 

time of completion predicting correct order of producers. Data for the Lower Spraberry 

well are shown in green, data for the Middle Spraberry well are shown in blue and data 

for the Wolfcamp A well are shown in orange. Model predictions are shown as solid 

lines, and actual production data are shown as spheres. (Source: MicroSeismic Inc.)

FIGURE 3. A microseismic-based cumulative oil forecast is shown for study wells using 

90-day rate and pressure data for history match. Data for the Lower Spraberry well are 

shown in green, data for the Middle Spraberry well are shown in blue and data for the 

Wolfcamp A well are shown in orange. Model predictions are shown as solid lines, and 

actual production data are shown as spheres. (Source: MicroSeismic Inc.)
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Terry Palisch, CARBO

T
he Lower Tertiary of the Gulf of Mexico (GoM) 

hosts ultradeepwater oil and gas fields that have long 

required advanced technologies to maximize their eco-

nomic returns. One of the most significant challenges in 

this environment is the sheer depth at which the reservoirs 

are located—typically below more than 1.6 km (1 mile) of 

water and in excess of an additional 6,096 m (20,000 ft) 

of rock. At this depth extreme downhole pressures during 

the drilling and completion phases have mandated the 

development of completely new equipment and products 

designed specifically for these extreme environments.

Stress-resistant proppant

After years of research into materials that would per-

form well in ultradeepwater high-pressure (HP) environ-

ments, CARBO developed a proppant at the request of a 

major oil and gas operator in the deepwater GoM. 

KRYPTOSPHERE HD is an ultraconductive high-den-

sity ceramic proppant technology designed to withstand 

the elevated closure pressures at these tremendous depths 

and extreme cyclic loading conditions for the life of the 

well. While its manufacturing process still employs typical 

ceramic steps—pelletizing and sintering—the new process 

modifies the manner in which the pellets are made. It 

aims to enable operators to attain higher flow rates at the 

highest closure stresses and features precision-engineered 

strong round single-mesh-sized and smooth proppant 

grains along with an advanced internal microstructure. 

The sphericity and smoothness of the grains reduces 

erosive effects and creates a fracture with more space for 

hydrocarbon flow. 

As a result of the improved technology features, sig-

nificantly higher baseline conductivity at stresses above 

10,000 psi compared to typical bauxite-based high-strength 

proppant were observed, with KRYPTOSPHERE HD main-

taining the highest flow rates and levels of conductivity for 

the productive life of the fracture. The higher flow rates 

and increased proppant durability improve recovery and 

return on investment, which lowers finding and develop-

ment costs per barrel of oil equivalent. 

The use of the newly developed proppant technology 

in the GoM’s Lower Tertiary was in conjunction with 

a major operator’s first development in this reservoir. 

Seeking to maximize the productivity of its wells, the 

operator performed fracture and reservoir modeling to 

justify the use of this new advanced proppant. To date, 

IP results have proved better than expected from the 

wells, and they also have exhibited a higher negative 

skin than anticipated. As a result, all wells in Phase 1 of 

development have used or are scheduled to use the new 

proppant technology. 

The operator also desired to minimize the impact of 

barium sulfate and calcium carbonate scale in its Lower 

Tertiary completions. When scale formation occurs, it 

can present itself in the fracture, perforations, downhole 

screens and inside the wellbore. Standard technology 

allows inhibition in the wellbore, but remediation and 

inhibition in the downhole completion, screen, perfora-

tions and fracture can be expensive and often difficult to 

accomplish. To solve this problem, proppant technology 

was successfully married with SCALEGUARD to address 

scaling tendencies for the operator.

A unique infusion

SCALEGUARD technology is a production enhance-

ment technology in which scale inhibiting chemicals are 

infused directly into ceramic proppant. The technology 

uses a proprietary process to install interconnected 

internal porosity in a ceramic proppant grain, infuse 

that porosity with scale inhibitor and coat the grain 

with a semipermeable coating. These infused proppant 

grains are then substituted for a designed amount of the 

standard proppant and pumped into the fracture during 

normal fracturing operations. This technology provides 

a controlled release of the scale inhibitor, resulting in 

long-term protection against the formation of oilfield 

scales, and it has provided years of scale inhibition on 

hundreds of wells.  

The technology is designed to safeguard the entire 

production network—from the fracture through the 

wellbore to the subsea/surface processing equipment—

without compromising fracture conductivity, thereby pro-

tecting the operator’s entire asset. 

New proppant technologies deliver 
cost savings in the GoM  

A combination of high-density proppant and scale inhibitor sees success in Lower Tertiary wells.
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Each treatment can be engineered to last for the 

effective life of the well based on anticipated pro-

duction profiles, reducing production maintenance 

requirements and costs, avoiding workovers and elimi-

nating the potential for production system failures. 

The same operator wished to deploy the same tech-

nology in its Lower Tertiary GoM wells. Due to the HP 

environment, SCALEGUARD technology was deployed 

into KRYPTOSPHERE grains, yielding to the ability to 

replace up to 20% of the standard KRYPTOSPHERE 

proppant with SCALEGUARD-based KRYPTOSPHERE 

without compromising fracture conductivity. 

Scale residual results indicate that the scale inhibitor met 

the operator’s dual objectives of maintaining high conduc-

tivity while preventing scale formation and eliminating the 

need for costly remedial treatments. It is projected that mil-

lions of barrels of water will be inhibited in each well. 

To simultaneously prevent the formation of scale while 

maintaining high conductivity in Lower Tertiary GoM 

completions, the combination of proppant-delivered 

scale-inhibiting technology and ultraconductive ceramic 

proppant is recommended. 
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Performance of SCALEGUARD was monitored to confirm that the 

inhibitor release rate maintained control to reach the projected  

treatment duration target. (Source: CARBO)
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Travis Harris, Packers Plus Energy Services

H
orizontal wells are lengthening at a near-exponen-

tial rate. For example, the number of wells in the 

Permian Basin with lateral lengths exceeding 3,048 m 

(10,000 ft) has increased over the past five years from 

fewer than 50 in 2012 to 275 in 2016. 

Although longer laterals allow higher stage counts, it 

seems that one single completion technology has not 

been able to fill all parameters despite the variety of 

technologies available. 

One particular challenge is the effective stimulation 

of the toe of the well. Operators have begun combining 

multiple completion technologies in a single well for a 

hybrid completion that aims to maximize the benefits 

of each technology and minimize the drawbacks. 

Drawbacks of existing technology
The plug-and-perf (PNP) methodology requires interven-

tion to deploy tools, using wireline or coiled tubing (CT) 

for conveyance. In horizontal wells large volumes of water 

are needed to pump wireline perforating guns to depth, 

especially if there are doglegs and tight areas. CT provides 

an advantage with the ability to continually circulate fluid, 

which helps condition the well for smoother conveyance. 

Conversely, a significant disadvantage of CT is its reach. 

Energized fluid, specialized metal-to-metal lubricants, and 

tractors or agitators can help with conveyance. However, 

when pushing tools to depth, CT tends to spiral due to 

cumulative friction. If CT is pushed too hard, it can kink 

or buckle, causing the tubing to become stuck or part.

CT generally should be treated with care because 

any damage from overpulling or fatigue leads to costly 

workarounds. Sometimes CT is made with thinner walls 

to gain a lighter or longer spool, and thinner tubing is 

even more easily damaged. For long wells these restric-

tions could leave the toe stages out of reach of CT.

CT also can be used to mechanically shift sliding 

sleeves inside the liner. The same benefits and limita-

tions that apply to CT PNP also apply to CT sleeves. 

Additionally, shifting of CT sleeves requires the 

maneuvering of downhole tools into small profiles with-

out the benefit of seeing them. Two main events that 

are confirmed before each treatment are CT tool latch 

into the sleeve profile and sleeve opening.

When a sleeve slides open, it only moves several inches. 

This is not always perceptible when tools are 1,524 m to 

3,048 m (5,000 ft to 10,000 ft) deep, and it often is dif-

ficult to determine if the sleeve moved partially or fully. 

Also, CT depth measurements are notoriously inaccurate, 

and CT has relatively low push strength at the toe of 

extended-reach laterals. These factors could, and have, 

resulted in the loss of stages.

Ball-activated sliding sleeves reduce or eliminate the 

need for intervention, which is a major benefit when 

completing the lower stages of long wells. Completions 

using these systems are executed using a continuous 

pumping operation and use a progressively larger ball to 

open a sleeve for each stage. Not only are ball-activated 

completions done in a fraction of the time required for 

PNP or CT-activated sliding sleeves, but they also use sig-

nificantly less fluid.

When using the smallest balls to maximize stage count, 

the inner diameter (ID) of a liner can narrow down to 1 

in. at the toe. For operations where maximum pumping 

rate is a priority or future intervention is a possibility, a 

larger ID at the toe might be desired. Since the biggest 

ball size is limited to the size of the liner, a larger ball at 

the toe limits the total number of stages possible.

For a high-density system, tighter ball and seat incre-

ments than standard 1⁄16 in. are deployed to increase 

stage counts. The design of these high-density ball seats 

includes hardened materials to mitigate the possibility 

Extending completions capabilities  
Hybrid completions fill technology gap for the stimulation of extended-reach laterals.

The Packers Plus line of testable toe sleeves allows liner to be  

pressured up before stimulation operations begin. (Source: 

Packers Plus Energy Services)

Toe Sleeve
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of erosion from increasingly higher proppant tonnage 

and pump rates. This has been successfully proven with 

several wells completed in the Bakken Formation of 

more than 50 stages using the Packers Plus StackFRAC 

HD-X ball-activated system.

Hybrid technology completions
Each completion method’s limitations can be resolved 

or minimized by combining technologies for a hybrid 

completion. Hybrid completions have become particu-

larly useful for extended-reach lateral wells. 

For the toe of extended-reach laterals, hydraulic toe 

sleeves often are favored regardless of the completion 

method for the rest of the well. These sleeves are opened 

hydraulically without the need for intervention and initi-

ate fluid flow into the reservoir to initiate stimulation. To 

lower operational risk and meet regulatory requirements, 

Packers Plus offers a line of testable toe sleeves that allow 

the liner to be pressured up once or multiple times 

before stimulation operations begin.

Ball-activated completions often are chosen for lower 

stages since they do not require conveyance by CT or 

wireline. Ball-activated sleeves in the toe of extended- 

reach laterals help to start the treatment process much 

faster and more efficiently than traditional PNP methods.

PNP or CT sleeves are typical for systems at the point 

where ball-activated seats reach the maximum size or 

when measured depths for upper stages are within 

easy reach. 

Case studies
An operator working in the Meramec Formation in 

Oklahoma required an effective treatment method for 

proppant fracturing at the toe of a cemented PNP well 

with a lateral length of 1,408 m (4,620 ft).

Three ball-activated stages, each with five Packers 

Plus QuickPORT IV sleeves, were installed at the toe. 

Stimulation was achieved through each of the sleeves at 

the designed rate followed by 20 PNP stages. The tran-

sition time between consecutive ball-activated stages was 

only about 15 minutes. 

An operator working in Alberta’s Montney Formation 

ran a 50-stage cemented hybrid system with a lateral 

length of 2,806 m (9,537 ft). The first 11 stages at the 

toe were completed using 10 ball-activated Packers Plus 

Diffusor sleeves and one hydraulically activated toe sleeve. 

The remaining stages at the heel were completed using 

CT activated sleeves. 

Given the high formation breakdown pressures seen 

at the toe, a single-point entry system proved to be 

effective in ensuring that the desired stimulation treat-

ment was achieved. Pumping fluid directly through the 

liner vs. using CT also enabled higher pump rates. 

Hybrid completions using multiple technologies are 

an efficient method for effectively stimulating extended- 

reach laterals.

Wireline and CT have been steadily growing in length 

and capability. These intervention methods are often 

chosen for upper stages to lower costs or increase stage 

counts. However, the operational risks and completion 

times associated with completing the lower stages of an 

extended-reach lateral can be prohibitive. Hydraulic toe 

sleeves and ball-activated completions vastly reduce oper-

ational risks and completion times. 
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Lateral Length 2,907 m (9,537 ft)

Maximum Pressure Range
8,412 psi to 11,893 psi/58  

mpa to 82 mpa

Pump Rate Range
31.4 bbl/min to 58.5 bbl/min 
5 sq m/min to 9.3 sq m/min  

(54 sq ft to 100 sq ft)

Total Proppant Placed 2.4 million pounds/1,089 tonnage

Total Fluid Pumped
56,067 bbl /8,914 sq m  

(95,949.5 sq ft)

No. of Permian Basin Wells  
(Horizontal > 10,000 ft)
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There were 275 wells with lateral lengths greater than 10,000 

ft in the Permian Basin in 2016, up from less than 50 in 2012. 

(Source: Packers Plus Energy Services)

(Source: Packers Plus Energy Services)

HYBRID COMPLETION IN THE MONTNEY FORMATION
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(Photo by Mieko Mahi, courtesy 
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Shale 
Technology

SHOWCASE 

In this special section E&P highlights 
some of the latest products and 

technologies for shale and looks at 

how they will benefit companies in 

their ongoing search for new reserves, 

improved production and more effective 
operating techniques. ■
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The downturn has unquestionably forced shale oper-

ators to get more effi cient, not only in their drilling 

programs but also in their completions designs. Gone 

are the days when tools like seismic were considered 

unnecessary in shales because operators already knew 

where they were. In fact, shales, being the contrary rocks 

that they are, have thrown up a huge learning curve in 

terms of fi nding the best places to land the laterals and 

place the perforations.

So subsurface sensing tools are entering the shale 

domain like never before. Tools that were designed to 

peek below the salt domes in the Gulf of Mexico are 

proving to be just as adept at clarifying the complexities 

of shale formations. Seismic data contain a wealth of 

information that can help explain these reservoirs. For 

instance, seismic data can help image faults to both 

avoid drilling hazards and characterize areas of high 

fracture density. Incorporating rock property and geo-

mechanical information helps operators better under-

stand the pressure regime in their reservoirs and how 

this might impact eventual production.

With the wealth of data available in the shale plays, 

modeling is playing a larger role. Companies are able to 

use advanced computer mathematics to provide produc-

tion forecasts within seismic datasets.

Logging tools are also getting a new look. Cased-hole 

logging helps operators fi nd bypassed pay and identify 

refracture candidates while providing defi nitive oil and 

gas saturation information. And logging simulation is 

using MWD and LWD data to simulate openhole logs in 

horizontal sections.

Industry adoption of these new techniques will result in 

more effi cient shale development and greater recovery.

The following is a sampling of new technologies and 

products for reservoir characterization. 

Editor’s note: The copy herein is contributed from service 

companies and does not refl ect the opinions of Hart Energy.

Reservoir characterization helps 
unlock shale reserves 

Commonly used exploration, appraisal and development technologies are being 

tweaked to improve completions effi ciency and production results.

Reservoir characterization tools are helping 

shale operators gain a better understanding 

of their reservoirs to design improved 

completions. (Source: Paradigm)
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CGG GeoSoftware powers multidisciplinary 

workflows for all types of reservoirs, including 

complex unconventional resource plays. Jason Rock-

Mod geostatistical inversion has proved itself to be 

an effective tool in these environments, providing 

high-detail reservoir models to guide well planning 

and more confidently forecast production.

Geostatistical inversion methods integrate geo-

science data of different scales from different disci-

plines, such as petrophysical well log data, seismic 

data and geological concepts, to create models 

that predict lithofacies and reservoir rock proper-

ties more accurately, not only at well locations but 

between the wells. This is important in unconven-

tional plays, where the subsurface exhibits signifi-

cant variations in lithofacies and reservoir and mechanical 

properties both laterally and vertically. Multiple realiza-

tions of the model are generated by RockMod that honor 

the input data and are then analyzed with a ranking tool 

to assess uncertainty in facies and rock property estimates.

Key differentiators for RockMod include a Markov 

Chain Monte Carlo stochastic inversion scheme, where 

facies are simultaneously inverted with elastic and res-

ervoir properties through rock physics models. This 

enables very subtle facies interpretations in complex 

plays. In addition, model results can be delivered in a 

corner point grid format, with or without upscaling, for 

direct integration into static modeling workflows and 

wellbore planning activities. cgg.com n

It is commonly recognized that unconventional 

reservoir systems have mixed wetting, both a water-

wet fraction and an oil-wet fraction. Analysis of rock 

samples has been used for many years to measure 

reservoir wetting. However, there are currently no 

available petrophysical techniques for wetting catego-

rization using readily available logging suites. In 2016 

at the American Association of Petroleum Geologists 

meeting in Las Vegas, Digital Formation presented 

data from several unconventional reservoirs using tri-

ple-combo logs to categorize the porosity component 

that is water-wet while recognizing another compo-

nent that is oil-wet. The oil-wet component is organic 

porosity generated from the total organic carbon 

during the thermal maturation process. This organic 

porosity has not been previously calculated in stan-

dard petrophysical analysis.

The approach has very significant applications to 

the study of the flow characteristics of unconventional 

reservoirs. The amounts of porosity that are oil-wet 

and water-wet can be quantified level by level. Each 

component will have markedly different flow charac-

teristics to derive a combined response for the total 

system. digitalformation.com n

BETTER RESERVOIR MODELS IN COMPLEX PLAYS 

METHODOLOGY DISTINGUISHES UNCONVENTIONAL RESERVOIR COMPONENTS

A high-resolution RockMod facies model (flattened to a horizon) shows 

clean sand (yellow) and unconventional sand (orange) distribution in a 

Powder River Basin prospect (from Wang et al., 2016, URTeC: 2153909). 

(Source: SM Energy)

Triple-combo logs 

can be used to  

categorize  

the porosity  

component  

that is water-wet 

and recognize 

another  

component that  

is oil-wet.  

(Source: Digital 

Formation)
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Shown is the magnitude of the anisotropic gradient for two clusters identified by an expectation maximization algorithm in the  

attribute space on a horizon at the base of the Marcellus Shale. (Source: Geokinetics)

Geokinetics’ AVOz inversion provides a model- 

independent characterization of amplitude vs.  

offset (AVO) anisotropy enabled from the ground up to 

support artificial intelligence, augmented quantitative 

interpretation and interpretation of sweet spots. This 

analysis workflow extracts attributes of azimuthal AVO 

in a data-driven fashion, applies artificial intelligence to 

resolve structure in the attribute space and then provides 

interpretation of these structures. Because the attributes 

are model-independent, classification and clustering is 

not constrained to limiting assumptions and ambiguities 

of models such as the Ruger model. Sparse Bayesian pri-

ors are applied in the prestack domain to guard against 

overfitting. A novel Euclidean prior is derived to preserve 

the rotational invariances required by the azimuthal 

degree of freedom. The Bayesian prior model is very gen-

eral, assuming only sparseness of the layered earth and 

smoothness of the reflectivity surface. geokinetics.com n

In onshore U.S. shale plays there is an abundance of well 

data, allowing geoscientists to correlate well tops, hori-

zons and property distribution for model-building. With 

all of these well data, is seismic needed, and what can seis-

mic tell us that the high density of well data doesn’t?

Seismic data are extremely important for fault map-

ping. Faults can be a drilling hazard when geo-

steering but also define areas of high fracture 

density for improved recovery. A new way to 

understand the fault network is through cogni-

tive interpretation. 

Cognitive interpretation harnesses the mind’s 

cognitive ability and the computing power of 

modern interpretation techniques to rapidly and 

accurately interpret geology. By revealing fault 

patterns through the blending of several fault 

attributes, geologists and geophysicists are able 

to gain a better understanding of the subsurface.

Color blending helps identify the relationship 

between information from different data vol-

umes in a single image. A blend of three fault 

attributes in a cyan, magenta and yellow (CMY) 

color scheme will rapidly provide new insights and 

distinguish greater detail from the variation in col-

ors. Fault attributes using a CMY subtractive color 

scheme will result in black if all three fault volumes 

detect a fault. geoteric.com n

A SPARSE PRESTACK AZIMUTHAL AVO INVERSION

THE VALUE OF SEISMIC IN SHALE PLAYS

A blend of three fault attributes in a CMY color scheme will rapidly provide 

new insights and distinguish greater detail from the variation in colors. 

(Source: GeoTeric)
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Ikon Science leverages geoscience technology to charac-

terize unconventional resource plays ahead of the drillbit 

and optimize development strategies. Ikon has integrated 

several key technologies including seismic inversion, rock 

physics and geomechanical analysis. Recently in the Perm-

ian Basin the Ikon team successfully predicted fracture 

initiation pressure from seismic and validated those predic-

tions using drilling-induced fracture observations in bore-

hole image logs. Ikon’s main seismic technology is joint 

impedance and facies inversion (Ji-Fi), developed in collab-

oration with CSIRO. It also is working with industry leaders 

in rock physics, including Lev Vernik, to develop tools 

explicitly for characterizing unconventional resources. 

Ikon’s technologies are focused on bridging a gap 

between geoscience and engineering, answering direct 

questions about well placement and completion design. 

Seismic data provide an important source of spatial 

information. Physical rock property information can be 

extracted from the seismic data that can be used as input 

for geomechanical models. By understanding the stress 

regime and rock properties, geomechanical behavior of 

the rock at prospective drilling locations can be predicted. 

Furthermore, the 2017 alliance between Ikon Science and 

FairfieldNodal will provide a combination of amplitude vs. 

offset (AVO)-compliant seismic imaging and quantitative 

interpretation technology that will undoubtedly lead to 

some interesting results for shales. ikonscience.com n

Quantico Energy Solutions 

has developed a synthetic 

logging service that reduces 

the cost and risk of obtaining 

openhole logs. Rather than 

running LWD, pump-down 

or tractored tools, the drilling 

dynamics and MWD gamma 

can be used to simulate neu-

tron, density and sonic logs 

with the same accuracy as con-

ventional logging tools. 

With openhole horizontal 

logs typically costing 10 times 

that of vertical logs, horizontal logging is impractical for 

most operators. Quantico’s logs provide rock property 

information along the horizontal well at a similar cost 

to logging vertical wells. 

Operators can use the horizontal properties to 

enhance their existing geological models. A case study 

demonstrated that a typical horizontal well has 20 to 40 

times more calibration data in a landing zone than a ver-

tical well. Incorporating derived properties such as rock 

mechanics or permeability creates significantly more 

detailed shale models to better target production sweet 

spots. Mapping compressive strength can significantly 

improve drilling efficiencies.

The order of magnitude increase in well-to-seismic cal-

ibration points provides more stable wavelets for seismic 

inversions and thus greater resolution. Quantico’s process 

also quantifies velocity and layer-specific anisotropy across 

a region, leading to the elimination of up to half of the 

velocity iterations, which can reduce processing time by 

several months for depth migrations. quanticoenergy.com n

BRIDGING THE GAP BETWEEN GEOSCIENCE, ENGINEERING

SYNTHETIC SERVICE REDUCES COSTS

Data from FairfieldNodal’s Delaware Basin multiclient program is 

processed with anisotropic prestack depth migration that not only 

provides the sharpest image but also AVO-compliant gathers that 

maintain amplitude, offset and azimuthal information necessary 

for Ji-Fi inversion. (Source: FairfieldNodal)

Model-derived wavelets compare vertical to vertical-plus-horizontal control. (Source: Quantico 

Energy Solutions)
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The TGS Production Forecast 

Database is a library of every 

well in the U.S., containing both a 

monthly production projection and 

an EUR total. When combined with 

the Longbow desktop visualization 

tool, entire EUR basin studies can 

be built in minutes. 

This forecast engine leverages the 

TGS Well Performance Database to 

create forward production curves 

for all active producing shale wells 

derived from historical production 

data. Curves are generated using 

hyperbolic fitting, but this model’s 

advantage includes extended Kalman 

filter (EKF) techniques incorporated 

into the process. EKF techniques 

emphasize the most recent data, 

identify trends and adjust logic on 

the fly using a series of matrix math techniques and 

results in improved efficiency and accuracy. It is the first 

time to the developers’ knowledge that the EKF theory 

has been used in oil and gas forecasting. tgs.com n

A  profitable refracturing intervention begins with 

proper candidate selection. Combined with produc-

tion logging, the Weatherford Raptor 2.0 cased-hole reser-

voir evaluation system helps identify and rank refracturing 

candidate wells by determining the existing flow profile 

and identifying unproduced intervals behind the casing.

With 250% more sensitivity than standard two-detec-

tor pulsed neutron tools, the Raptor 2.0 system delivers 

definitive oil and gas saturation data. Rather than 

a generalized interpretation of the reservoir, the 

system finds and defines bypassed oil and gas vol-

umes to within a few saturation units. These logs 

not only guide operators in selecting refracturing 

candidate wells, but they also give a precise road-

map to quickly increase production with standard 

cost-efficient perforating. 

Raptor 2.0 technology is well suited to the 

low-porosity environments in unconventional res-

ervoirs. The system features a large four-detector 

array that enhances spectroscopic carbon-oxygen 

and sigma measurements and is highly sensitive 

to all hydrocarbons, especially gas. Fully com-

patible with production logging and many other 

formation evaluation technologies, the Raptor 

2.0 system reduces workover costs and downtime 

with a single-run candidate-selection option for 

reperforation, restimulation and other produc-

tion-management operations. weatherford.com n

NEW PRODUCTION FORECAST DATABASE INCLUDES ALL ACTIVE SHALE WELLS

DEFINING BYPASSED RESERVES AND IDENTIFYING REFRACTURING CANDIDATES

The image shows relative production bubbles within TGS’ Freeport 3-D seismic survey area 

on the Utica trend in central Ohio. EUR forecast (boe relative bubbles) is displayed in the far 

right image. The EUR incorporates economic limit parameters and improves on analytics of 

daily rates. Average daily production volumes, as relative bubbles, provide visual context 

for the EUR display. The illustration shows an oil-to-gas transition across the Utica trend, with 

oil dominant west (left) and gas volumes increasing to the southeast. (Source: TGS)

Weatherford employees assemble the Raptor 2.0 reservoir evaluation 

tool at the wellhead. (Source: Weatherford)

Average Daily Oil Average Daily Gas Average Daily boe EUR boe
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RESERVOIR CHARACTERIZATION

Zeiss Microscopy Business Group’s 

oil and gas products include micro-

scopes that provide a range of multiscale 

imaging solutions, allowing petroleum 

engineers to move directly from the 

whole core down to the nanopore and 

back up again by integrating 2-D and 

3-D data from light, X-ray, electron and 

charged ion microscopy in a single mul-

tiscale correlative platform. 

These data are then linked with 

advanced visualization, quantification 

and modeling tools to give information on porosity, pore 

structure, pore connectivity, mineralogy and mineral distri-

bution, fracture aperture distribution, and many other key 

petrophysical properties governing macroscopic hydro-

carbon flow and transport. This information can then be 

used to better inform the creation of field- and basin-scale 

models, guiding ongoing E&P and development.

Characterization of the rock’s constituent mineral 

assemblage also is critical for understanding how a sam-

ple will respond to hydraulic stimulation, enabling pro-

ducers and operators to better design well spacing and 

minimize completion failure. n

CHARACTERIZING UNCONVENTIONAL RESOURCES ACROSS EIGHT ORDERS OF MAGNITUDE 

This multiscale characterization of an organic-hosted shale porosity is trimmed from a 

25-mm end down to sub-nm resolution. (Source: Zeiss)

http://EPmag.com
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There’s not much that can happen in the “shale 

patch” if there is not a hole in the ground for drill-

ers to leave their mark. Drilling is hard on the crew, 

rig and tools but it is especially demanding on all when 

toiling away in the shale plays across the U.S., like the 

Permian Basin or Haynesville. 

But the effi ciencies have paid off. In some plays the 

rig count is no longer a true metric for the health of 

the drilling industry because of innovations like pad 

drilling and longer laterals. A single rig can now expose 

much more of the reservoir than before, enabling 

enhanced completions that help bring more resource 

to the surface. Across the shale plays drillers continue 

to increase ROP while reducing their footprint.

Technology companies capitalized on the brief pause 

in the rig market to rev up their R&D efforts to deliver 

tougher and more robust tools for when the market 

returned. From reamers to solids control, from walking 

rigs to digital applications, the tools featured in this 

section demonstrate the evolution of technologies for 

shale drilling. 

Editor’s note: The copy herein is contributed from service 

companies and does not refl ect the opinions of Hart Energy.

Tough tools for tougher demands  
Drilling technologies evolve to meet the increasing demands of shale drilling.
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The Tomax Anti Stick-slip Tool is an autonomous 

“bolt-on” technology with no need for added rig 

crew, and it requires minimum effort to deploy. 

(Source: Tomax)
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AMETEK Chandler Engineering has released 

the Model 5265MG mechanical gel strength 

analyzer that directly measures gel strength devel-

opment of well cement slurries under downhole 

conditions. The analyzer helps optimize cement 

slurries and accurately determine the potential for 

annular gas and fluid migration. The analyzer  

also provides the most accurate simulation of 

dynamic slurry conditioning during the placement 

phase as well as the static gel phase of the oper-

ation. The analyzer’s design includes a precision 

motor coupled with a reaction force transducer 

that allows the instrument to precisely measure 

phase changes. 

The motor is capable of precise speed control  

as low as 0.2 degrees/min for the gel phase and 

up to 150 rpm for slurry conditioning. The ana-

lyzer can operate at maximum temperature of  

204 C (400 F) and maximum pressure of 20,000 

psi. Reaction torque measurement ranges from  

10 lb per 9 sq m (100 sq ft) up to 1,500 lb per 9 

sq m. chandlereng.com n

Cubility’s MudCube is a compact, lightweight solids 

control system that eliminates the traditional pro-

cess of shaking fluids and solids. The improved sepa-

ration capabilities of the system lead to higher quality 

drilling fluid, fewer chemicals required to maintain 

properties, more drilling fluid recycled back to the 

mud tanks and less waste. In a deployment on the Mar-

cellus, cuttings were easily lifted out of the wellbore, 

leading to immediately improved solids control and 

waste disposal.

Cubility partnered with Stage 3 Separation to pro-

vide modular MudCube stands specifically designed for 

onshore operations. This ensures that the system is easy 

and inexpensive to install, with minimal impact on ongo-

ing operations. 

The system also improves drilling efficiencies with 

stable drilling fluid properties and effective drilling 

fluid management, resulting in higher ROP, reduced 

stuck-pipe incidents and increased wellbore stability. 

cubility.com n

DETERMINE POTENTIAL GAS AND FLUID MIGRATION IN WELL CEMENTING 

SOLIDS CONTROL SYSTEM EFFICIENTLY SEPARATES CUTTINGS, REDUCES COSTS

The analyzer  

features a  

magnetically  

coupled shaft, 

keeping the motor 

and measurement 

electronics outside 

the HP/HT  

environment. 

(Source: AMETEK 

Chandler 

Engineering)

Use of the MudCube system by operators and drilling contractors 

has proven to substantially reduce costs associated with drilling 

fluids in both consumption and treatment. (Source: Cubility)

http://EPmag.com
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Wellbore condi-

tioning tech-

nology is of growing 

importance for 

enabling oil and gas 

operators to achieve 

the technical limits 

of today’s drilling 

challenges. The Drill-

N-Ream is a reaming 

assembly technology 

that widens and con-

ditions the wellbore 

during the drilling pro-

cess, eliminating the 

requirement for a dedi-

cated reaming run. Distributed by Drilling Tools Inter-

national, the technology reduces torque, drag, hook 

loads and stick/slip. It also minimizes bead and fric-

tion reducer usage. In terms of drilling performance, 

there is enhanced weight transfer to bit, improved 

ROP, minimized mud motor failures and diminished 

downhole vibration. Opposing polycrystalline dia-

mond compact (PDC) reamers centralize and stabilize 

cutting forces, and borehole drift can be enlarged 

up to ¼ in. over bit size. Progressive blades shear the 

formation with minimal torque, and diamond domes 

protect the casing and PDC cutting structure during 

trips and drillouts. The profile relief located near 

the blades entice the formation into the PDC cutting 

structure to maximize the amount of formation that 

is contacted while conditioning the wellbore. Drill-N-

Ream’s resulting conditioned wellbore and drilling 

optimization save the user time and money. The tool 

ranges from 2 m to 3 m (8 ft to 10 ft) in length, weighs 

between 350 lb and 1,200 lb and has an inside diame-

ter of 1 ½ in. to 3 ¾ in. and an outside diameter of 4 ¾ 

to 14 ¾ in. drillingtools.com n

Drillmec developed the Striker-800 

shale drilling rig to offer the oil and 

gas industry an off-the-shelf package to 

lower the well’s breakeven point. Rig 

features maximize safety while reducing 

rigup and moving time and improving 

cluster drilling with efficiency and reli-

ability. For example, the rig is laid out 

in a space-efficient design to optimize 

batching operations on multiple lines. 

Mast raising and setback is a one-shot 

hydraulic safe-lift operation, with the top 

drive, torque tube and service loop per-

manently installed in the lower section 

of the mast. Another characteristic that 

enhances safety and performance is the 

built-in well control package and smart 

power management system. drillmec.com n

REAMING ASSEMBLY WIDENS, CONDITIONS WELLBORE DURING DRILLING

RIG PACKAGE IMPROVES EFFICIENCIES, MAXIMIZES SAFETY

Drill-N-Ream technology 

eliminates the need for a 

dedicated reaming run. 

(Source: Drilling Tools 

International)

The Striker-800 shale drilling rig features two 

flexible walking configurations combined  

with a side-cellar substructure to solve the 

complications of multiwell drilling.  

(Source: Drillmec) 
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In response to global depletion of oil and gas, 

the industry has developed innovative means 

to access previously unobtainable resources. 

Hydraulic fracturing, for example, can release 

natural gas from shale formations and, along 

with horizontal drilling, can even maximize pro-

duction. Unfortunately, shale gas often entails 

safety, fi nancial and ecological risks. As such, 

tubulars and connections must be able to reliably 

endure high internal pressure and temperatures, 

resist corrosion via sour gases and withstand the 

extreme bending of horizontal drilling.

Frank’s International’s DISPLAY digital appli-

cation helps ensure connection integrity in 

high-risk wells by enabling remote live viewing 

of connection torque-turn data. With more 

than 20 successful fi eld jobs to date, the system 

allows users to log in to a webpage from any 

PC, laptop, tablet or smartphone to view com-

puter-analyzed makeup graphs live as connec-

tions are made up throughout the tubular run. 

franksinternational.com n

In traditional drilling, multiple problems often become 

apparent in the wellbore, including tight spots, swelling 

shale or collapse. Back-reaming the wellbore solves these 

problems but also takes up valuable rig time. Geopro’s 

MRS stabilized accentuated reamer (STAR) features a 

positive displacement motor that continuously reams and 

back-reams the wellbore as soon as circulation starts. The 

tool consists of a motor-stator design to operate in the 

toughest of conditions. The reamer is self-torque-gen-

erating and can replace conventional stabilizers, giving 

drillers the ability to continuously ream in and out of the 

wellbore without string rotation. 

This family of tools should enable drilling teams 

to ream in and out of hole without string rotation, 

making it ideal for tight spots, hole pack-offs, swelling 

shales and all manner of wellbore instability-relat-

ed issues. Due to its internal power generation, this 

tool will contribute less torque to the string in drill-

ing mode that regular reamers or stabilizers. String 

rotation can be used to increase the available torque 

at the STAR for rock destruction and deformation. 

Due to its offset dynamics and harmonics, the tool is 

expected to reduce stick/slip or drillstring vibrations. 

The reamer is bored in the center to ensure better 

signal transfer for telemetry systems that communicate 

using the internal fl uid medium in the drillstring. 

STAR will act as a conventional stabilizer as well as a 

reamer. geoprotech.com n

DIGITAL MONITORING OF TUBULAR RUNS 

REAMER TECHNOLOGY CAN REPLACE USE OF CONVENTIONAL STABILIZERS 

The DISPLAY digital application helps ensure tubular connection integrity in 

high-risk wells by enabling remote live viewing of connection torque/turn 

data. (Source: Frank’s International)

The MRS STAR system features a positive displacement motor that continuously reams and back-reams the wellbore as soon as fl uid 

circulation begins. (Source: Geopro)
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Buoyancy-assisted casing equipment (BACE) allows 

operators to run casing to planned depth of 

highly deviated or horizontal wellbores due to the 

frictional drag between the casing and 

formation in shale plays exceeding 

total casing weight.

Minimizing these drag forces is the secret 

behind extending the reach of these 

wells. Halliburton developed a technique 

that “floats” the casing into the wellbore 

by trapping air or lightweight fluid in the lower 

section of the casing string. The length of the result-

ing buoyant chamber can be modified depending on the 

desired casing-weight reduction.

The reduced casing weight results in lower drag force, 

which increases the possible running depth and min-

imizes the chances of the casing buckling or sticking.  

The BACE tool is integral with the casing string; does 

not incorporate any shear pins to the outer diameter, 

which could serve as leak paths; and does not need any 

debris barriers that could block free flow when it is 

needed the most.

Recently an operator was faced with a significant chal-

lenge in running casing with fiber optics in an extended- 

reach shale play. The casing could not be rotated during 

the run in hole. During the previous run prior to BACE, 

the casing missed depth by 853 m (2,800 ft), resulting in 

nonutilized production. On the second run the operator 

turned to Halliburton. After simulating the torque 

and drag using Landmark’s WELLPLAN soft-

ware, Halliburton suggested BACE and 

landed casing at total depth in only 

three days—saving two days of 

rig time and 853 m of addi-

tional production. 

halliburton.com n

In today’s performance-driven unconventional envi-

ronments, operators are seeking new ways to deliver 

a higher quality and more productive wellbore in fewer 

days and at a lower cost. Traditionally, rigs operate as 

an independent machine with all equipment operating 

autonomously, resulting in a lack of integration, minimal 

automation and coordination of many third parties. By 

integrating downhole measurements with surface equip-

ment into AC electrical rig designs and with an extensive 

portfolio of performance optimization software, wellbore 

placement and managed-pressure drilling solutions, 

Nabors has introduced a new way of doing business. This 

model reduces HSE exposure, increases performance 

and ultimately improves the economics of challenging 

extended-lateral wells. 

Nabors SmartRig fleet features high-specification capa-

bilities, including fast-walking pad-optimal designs that 

are ideal for shale environments. These rigs also include 

the Rigtelligent icon-based modular controls operating 

system, which automates routine drilling procedures and 

enables more precise and consistent operations. 

Proprietary performance optimization software can be 

applied to further improve efficiencies, ROP and precise 

execution of the well plan. Nabors’ rigs can be directional- 

and managed-pressure ready, with all necessary software 

and hardware integrated into the rig infrastructure, reduc-

ing rigup and rigdown requirements, increasing reliability 

and streamlining operations. nabors.com n

TECHNIQUE ‘FLOATS’ CASING INTO THE WELLBORE

HIGH-SPECIFICATION RIG FLEET DESIGNED FOR SHALE DRILLING

The PACE-M800 rig operating in the Permian Basin is one of

Nabors’ many SmartRig drilling units designed to improve drilling 

performance on extended-reach lateral wells and optimize faster, 

safer rig moves. (Source: Nabors)

SHALE TECHNOLOGY SHOWCASE:  

DRILLING

The BACE technique floats casing  

into the wellbore by trapping air or  

lightweight fluid in the lower section of the  

casing string. (Source: Halliburton)
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Newpark Resource’s Evo-

lution clay-free polymer 

system is a high-performance 

water-based drilling fluid 

(HPWBF) system that combines 

a rugged polymeric viscosifier/

shale stabilizer with an effective 

drilling performance enhancer. 

An operator sought a HPWBF 

for a well in Texas’ Angelina 

and Jasper counties for explor-

atory HP/HT drilling up to 

6,096 m (20,000 ft) total vertical 

depth. The interval was success-

fully drilled using the Evolution 

system, with all logging runs 

executed successfully. The final 

temperatures were in excess of 200 C (392 F), with densi-

ties of 13.7 lb/gal. 

In comparative studies in the Permian, using Evolution 

shortened drilling time from 14 days to seven days and 

replaced traditional diesel oil-based mud with an HSE-

friendly HPWBF while providing equivalent or better lubric-

ity and reduced overall cost. The system is designed to pro-

vide thermal stability; reduced torque and drag; high ROP; 

near-gauge hole; and virtually trouble-free drilling, logging 

and running casing to total depth. newpark.com n

To help oil and gas producers reduce energy 

costs and increase machine uptime for assets 

running in high-demand shale applications, Rock-

well Automation has released a new drive tool, the 

Allen-Bradley PowerFlex 755T drive. 

This drive provides a low-harmonic active 

front-end structure that helps reduce problems 

in power distribution lines. It also features a 

high-performance variable-speed control that’s 

ideal for top drives, mud pumps and drawworks—

offering precise motor control in a compact foot-

print. The drive’s common-bus system configura-

tion reduces the number of components required 

and minimizes the footprint for applications like 

multiwell pad operations, where several drives can 

be housed in a central location.

The combination of a low-harmonic active 

front-end structure, high-performance control 

and the ability to share a common DC bus 

structure to reduce footprint make the 755T 

well-suited for shale oil and gas applications 

like drilling rigs, pumping applications, artifi-

cial lift systems and multiwell pad operations. 

rockwellautomation.com n

CLAY-FREE POLYMER SYSTEM DELIVERS RESULTS

NEW MOTOR CONTROL DRIVE SYSTEM DELIVERS INCREASED UPTIME

The friction factor analysis of Evolution as used on a Permian Basin well is modeled to a 0.22 

friction factor. (Source: Newpark Resources)

The PowerFlex 755T  

system includes  

predictive diagnostics  

to estimate and  

provide notification of 

the remaining lifespan 

of drive components. 

(Source: Rockwell 

Automation)
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Drilling a relief well often involves magnetic rang-

ing operations. In most cases, active magnetic 

ranging is the preferred solution. Such tools can 

define the distance and direction to the target with 

respect to their own inner reference axis. 

In a magnetically clean environment, the azimuthal 

magnetic toolface could be used to align this inner ref-

erence axis with the world’s northeast vertical coordi-

nates. However, when the ranging tool is in close prox-

imity to the target well, magnetic azimuthal toolface 

referencing is problematic. To make it possible to drill 

ahead in the presence of this magnetic interference, 

the normal industry practice is to run a gyro survey 

and ranging tool separately in a well. However, due to 

poorly defined highside reference and azimuth, this 

may not be sufficient if the wells are near-vertical.

A proven workaround to this problem is to combine 

and align both gyro and ranging systems in one tool 

string and use azimuthal gyro toolface (instead of the azi-

muthal magnetic or highside gravity toolface) to define the 

position of the ranging probe reference axis within the world 

coordinate frame. Scientific Drilling International owns both 

gyro and ranging technologies which, when combined and 

deployed during relief well operations, yield dramatic gains 

in efficiency in well-to-well referencing. scientificdrilling.com n

Longer laterals equate to increased production for 

shale drillers. As part of a well construction design for 

long laterals, a liner often is installed in one of these later-

als. This installation typically requires increased torsional 

and compressive strength from the running tool to get to 

total depth. The Powerscrew Liner System from Seminole 

Services was designed to effectively address this demand. 

The system’s setting tool uses both compression and 

torsion while setting the liner top. As a result, these 

loads transfer more easily to the liner during run-in with-

out the need for a special adapter. Another challenge 

presented by long laterals is the need to rotate and cir-

culate during liner deployment. The system meets this 

challenge by providing the rotation and circulation nec-

essary for today’s well construction. In addition, the sys-

tem’s modern expandable design delivers a step change 

in reliability. Today’s operators do not hang liners. 

Liners are worked into the lateral section with compres-

sion and torque and then set to engage the intermediate 

casing. seminole-services.com n

GYRO-REFERENCED MAGNETIC RANGING 

LINER SYSTEM DESIGNED FOR LONG LATERALS

Gyro allows ranging to target when the azimuthal magnetic or 

highside gravity methods fail to define position. (Source: Scientific 

Drilling International)

By using compression and torsion, the Powerscrew is able to 

set the liner top and ensures easier transfer of loads to the liner 

during run-in. (Source: Seminole Services)
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When cost per barrel becomes 

an issue, drillers must grab 

what is available to improve pro-

ductivity. The Tomax Anti Stick-slip 

Tool (AST) represents an interesting 

development in this respect. The 

spring characteristics of a regular 

drillstring tend to cause significant 

distortions in the delivery of power 

to the bit. Because the bit also is 

resting on the same surface it is 

about to remove, it will easily lose 

its cut when the transfer of weight 

gets erratic. The AST responds to 

torsional change within a response 

time of 5⁄100 of a second and regu-

lates the axial loading to maintain a 

steady torsional loading and cut. The 

continuous loading by the AST also 

reduces the risk of impact loading 

and premature spalling of the bits’ 

cutting edges. tomax.no n

Operators have remarkably increased the energy they 

run through their bottomhole assemblies seeking 

higher performance out of their drillbits. Ulterra’s new 

XtremeParameter (XP) polycrystalline diamond com-

pact (PDC) bits are built for the operator seeking greater 

performance through increased drilling parameters like 

weight on bit and the use of high-torque motors.  

As rig components, drillstrings and downhole tools 

have been redesigned to increase output over the last 

18 to 24 months, Ulterra was developing and testing 

bit concepts to account for them. These now-prov-

en concepts were brought together into the XP 

product line. By redesigning body and blade 

geometry, implementing cutter reinforcement, 

and using an optimized material selection process, 

the XP line of drillbits has improved. Ulterra is 

releasing its XP line of PDC cutters with the rede-

sign of the drillbit. Through a process of material 

optimization and testing, XP cutters are proven to 

take greater force with less damage compared to 

previous generations, improving impact resistance 

by nearly 20%.

With this new XP product line Ulterra is able 

to extend the life and reliability of PDC bits in 

the harshest drilling conditions without sacrificing per-

formance in other areas. Oil and gas drilling will keep 

evolving at an ever-expanding rate. ulterra.com n

DOWNHOLE AUTOMATION IMPROVES UNCONVENTIONAL ROP  

NEW PDC BIT DELIVERS INCREASED PERFORMANCE IN HARSH ENVIRONMENTS

Improvements in the AST’s cutter efficiency deliver reductions in heat loss and vibration, 

extending the overall service life of downhole electronics and the bit. (Source: Tomax)

The XP line of PDC bits is designed for performance in harsh drilling 

environments that call for increased weight on bit and the use of  

high-torque motors. (Source: Ulterra) 
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Different companies call their oil production efforts 
by different names. Sometimes they even adopt 

catchy monikers to label programs that all essentially 
mean the same thing—do more with less, and do it well 
enough to make a profit amid market conditions. In the 
fight-or-flight world of sub-$60 oil, companies choosing 
to stay and fight are finding that to do so they need to 
determine more economical ways of producing enough 
oil and gas to remain profitable.

The results indicate that shale operators are doing 
just that. Breakevens are down, way down, to $46/bbl in 
the Permian Basin, $48/bbl in the Eagle Ford and $47/
bbl in the SCOOP/STACK. According to the Federal 
Reserve Bank of Dallas, some operators in the Midland 
Basin are reporting breakevens at $25/bbl. 

Of course, streamlined operations play a significant 
role in this trend of lower breakevens. But so too does 
the bounty of new technologies, tools and systems devel-
oped by the vast range of service industry innovators. If 

the evolution of humanity’s technological capabilities 
can be categorized as they have—The Stone Age, The 
Industrial Revolution, The Information Age—so too 
can the energy industry’s. Decades from now one might 
look back at the time most are calling a prolonged price 
recession and realize what it really was— the oil and gas 
industry’s own “age of innovation.”

Detailed in the following pages are some of the compa-
nies and innovations that are helping to play a role in an 
industry environment in which the U.S. is racing past some 
of the world’s traditional oil-producing powerhouses.

New tools and systems in the completions field are 
just one component to the overall cycle of producing a 
barrel of oil. But they are among the most important. 
Which of these profiled here could push breakevens 
even lower? 

Editor’s note: The copy herein is contributed from service com-

panies and does not reflect the opinions of Hart Energy.

Oil’s ‘age of innovation’  
Completions technologies are helping drive down breakevens.

New technologies in the completions sector have helped drive 

down costs for operations, allowing companies to be more  

profitable. (Source: Junrong, Shutterstock.com)
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The Model 6500 Friction Flow Loop from AMETEK 

Chandler Engineering is a fully automated system 

that measures the friction pressure created 

by different wellbore fluids. The system is 

designed to study the effect different friction 

reducers have on fracturing, acidizing, com-

pletion and drilling fluids over a range of pres-

sures, flow-rate conditions and pipe diameters.

The Model 6500 circulates fluid through two 

test sections of various diameters to generate 

differential pressure vs. flow-rate data. These 

data are then used to determine the effective-

ness and longevity of various friction-reducing 

agents added to the test fluids.

The Model 6500 incorporates a low-shear 

progressive cavity pump for injection of 

base fluids, with the flow rate controlled by 

a Coriolis flowmeter. High-accuracy differ-

ential pressure transducers are provided for 

each tubing diameter for multiple data read-

ings per test. Fluid can be injected into the 

flowstream via an optional metering pump 

or added directly into a 15-gal reservoir mixing tank. 

chandlereng.com n

Silica dust emissions from hydraulic fracturing remain 

an ongoing concern for the industry. ArrMaz collabo-

rated with industry experts, applied 50-plus years of coat-

ing expertise and adapted a coating application system 

to develop an effective technology for silica dust control. 

SandTec, ArrMaz’s patented next-generation silica dust 

control proppant coating technology, reduces respira-

ble silica dust by up to 99% to within the Occupational 

Safety and Health Administration’s new permissible 

exposure limit and action level.

When applied to fracture sand, SandTec provides 

continuous silica dust protection across the hydraulic 

fracturing supply chain. The technology provides con-

tinuous protection from sand plant to wellhead, and it 

simplifies and fast-tracks fracture sand logistics. SandTec 

also offers ease of application without drying or curing 

and compatibility with a variety of fracture fluids while 

not adversely affecting well performance or occupying 

valuable fracture site real estate.

With this technology there is no need for setup, 

tear-down or maintenance of mechanical dust control 

systems. SandTec offers reduction of site dust that can 

adversely affect equipment, and it is an environmentally 

friendly U.S. Department of Agriculture-certified 100% 

biobased product under the BioPreferred program.  

arrmaz.com/ep n

SYSTEM HELPS DETERMINE FRICTION PRESSURE CHANGES 

NEW COATING APPLICATION ENHANCES SILICA DUST CONTROL

The Model 6500 Friction Flow Loop is a fully automated system that measures 

the friction pressure created by different wellbore fluids. (Source: AMETEK 

Chandler Engineering)

Untreated fracturing sand (left) compared to fracturing sand treated with SandTec (right) shows improved dust control. (Source: ArrMaz)
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Plug-and-perf (PNP) completions favored among 

unconventional operators are process-intensive. Com-

posite plug drillouts can take days, and the plugs can 

become stuck in the wellbore or set prematurely, result-

ing in unplanned interventions.

Baker Hughes’ TORPEDO composite fracture plugs 

deliver a new level of efficiency and reliability in PNP 

operations using a streamlined design that is also more 

robust than competitive offerings. The plug, which fea-

tures a single set of slips vs. the conventional two sets, 

contains 40% less material and is shorter in length com-

pared to standard plug designs. The plug cuts millout 

times by an average of 50% without sacrificing strength 

or reliability. The plug also incorporates an ultradurable 

slip ring and contains no ceramic or carbide buttons to 

reduce the risk of sticking and plug presets.

An Oklahoma operator recently ran 33 TORPEDO 

composite plugs in a 4,572-m (15,000-ft) well with a 

3,048-m (10,000-ft) lateral section at an average rate of 

122 m/min (400 ft/min)—almost double the average 

run-in speed for standard plugs in previous jobs. No 

sticking or presets resulted in zero plug-related nonpro-

ductive time during well completion. Drill-out time was 

cut by 80%, from 15 to 3 minutes per plug, and all plugs 

were drilled out in a single trip using a Baker Hughes 

VANGUARD drillbit. The smaller overall volume of cut-

tings enabled easier, more effective wellbore cleanup. 

bakerhughes.com n

A bout 100 billion pounds mass of proppant is used 

annually in global unconventional reservoirs, with the 

location of the proppant critical to understanding reservoir 

drainage, well spacing and stage spacing. However, prop-

pant detection has traditionally been limited to near-well-

bore measurements. CARBO has developed a method to 

detect proppant in the far field, known as QUANTUM 

quantified propped reservoir volume imaging. 

The QUANTUM method, now in the field trial 

phase, uses electromagnetic principles. A transmitter 

source and an array of electric and magnetic 

field sensors are located at the surface, and 

a current signal with a unique wave form 

and frequency is transmitted to the bottom 

of the wellbore via a standard electric line 

unit. An electrically conductive proppant 

is pumped into the stages of interest. The 

electric and magnetic fields are measured 

before and after the detectable proppant 

stages, and a novel analysis method is then 

employed to process and invert these dif-

ferenced data to create an image of the 

propped reservoir volume.

QUANTUM is designed to identify the exact 

location of proppant in fractures. The program 

also assists in understanding well drainage and 

spacing, stage and perforation cluster spacing, 

vertical fracture coverage, and the impact of 

fracture design changes. carboceramics.com n

COMPOSITE FRACTURE PLUG IMPROVES PNP SPEED, RELIABILITY

SYSTEM IMPROVES ABILITY TO DETECT LOCATION OF PROPPANTS IN RESERVOIR

SHALE TECHNOLOGY SHOWCASE:  

COMPLETIONS

Baker Hughes’ TORPEDO cuts millout times by an average of 50%. 

(Source: Baker Hughes)

QUANTUM quantified propped reservoir volume imaging offers far-field  

fracture imaging that shows actual proppant location. (Source: CARBO)
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Downhole Products (DHP) has released Reaper, an 

aggressive reamer shoe with an integrated poly-

crystalline diamond composite (PDC) cutting structure. 

Building off the Pen-O-Trator design, Reaper features a 

wellbore-seeking eccentric guide nose to negotiate trou-

blesome formations, anti-aggressive left-hand blades to 

minimize torque, a PDC millable nose for drillout and 

a casing-friendly tungsten carbide cutting structure on 

the body. Reaper has been designed specifically for use 

in applications where hole wall quality is a concern for 

getting casing run to total depth. Shale formations pose 

several challenges for effective casing running because 

they are prone to swelling, sloughing, ledging and for-

mation shifts—all of which leave casing stuck or wear out 

traditional casing shoes. To combat these problems, DHP 

has enhanced the alloy compound of the nose, providing 

improved wear and erosion resistance. The Reaper also 

features three rows of PDC cutters along the nose for a 

true cutting structure to remove formation as needed 

while casing is run to bottom. downhole.org n

Operators are taking advantage of 

improved fracturing designs to 

increase production and EURs of mature 

and largely impermeable shale wells. 

Various mechanical and chemical refrac-

turing techniques have been employed 

with mixed results. For example, sealing 

off older unproductive perforations with 

particulates is unpredictable, unreliable 

and requires multiple attempts. Even then, 

sustained integrity remains a question. 

Chemical diverting agents lack internal 

pressure integrity and tend to follow the 

path of least resistance. These limitations 

led Enventure to develop the expandable 

refracturing liner. The liner provides a new 

wellbore with zonal isolation of existing per-

forations and internal pressure integrity that enables 

greater predictability of planned fracture stages. This 

method translates into a faster payback on investment 

and extended production life. The ESeal RF Liner 

increased flow area by 47% compared to the conven-

tional recompletion option. Ten expandable seals 

placed along the liner ensured accurate isolation of 

old perforations, enabling the operator to effectively 

apply lessons learned for an optimal refracturing pro-

gram with a new wellbore. Surface pressures during 

the refracture were identical to those during the initial 

fracture, indicating that the ESeal RF Liner enabled 

the operator to fracture into a new, untouched reser-

voir. enventuregt.com n

NEW REAMER SHOE HELPS RUN CASING TO TOTAL DEPTH 

EXPANDABLE LINERS LEAD TO PRECISE REFRACTURING APPLICATIONS

SHALE TECHNOLOGY SHOWCASE:  

COMPLETIONS

Downhole Products’ Reaper reamer shoe features three rows of PDC cutters. (Source: Downhole Products)

Enventure’s ESeal RF Liner provides new wellbores with zonal isolation of  

existing perforations. (Source: Enventure)

http://EPmag.com
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In today’s era of pushing for high 
efficiencies and enhanced economics 

in shale formations while also being 
conscious of environmental concerns, 
little or no options exist in the hydrau-
lic fracturing market. Evolution Well 
Services provides the ability to reduce 
overall annualized fracturing costs by up 
to $30 million per fleet, lower emissions 
to well below Environmental Protection 
Agency Tier IV standards, implement a 
67% reduction in pump trailer footprint 
and reduce noise levels to 82 dB. This is 
accomplished by powering the 48,000-
hhp fracture fleet with 100% electricity 
from a single natural gas-burning tur-
bine. This power density allows overall 
pad footprint, including all ancillary 
equipment, to be reduced by 46%. Evo-
lution’s multipatented fleets are also 
much safer and eliminate the need for 
“hot fueling.” evolutionws.com n

Expansion in hydraulic fracturing has created an 
industrywide water management concern, both in 

the sourcing of freshwater and produced water disposal. 
The growth of stimulation programs is putting oil and 
gas in competition for potable water with other indus-
tries and municipalities.

A formulation of self-suspending proppant (SSP) 
approaches this challenge by correcting the water source 
to make it compatible with fracturing fluid systems. This 
SSP technology serves as a proppant coating that adapts 
to produced water with minimal to no pretreatment. It 
also relies on a hydrogel coating atop raw sand or ceram-
ics that hydrates in water with measured total dissolved 
solids up to 350,000 parts per million (ppm) and hard-
ness up to 40,000 ppm.

The hydrated coating reduces the effective density of 
the proppant, decreasing proppant settling and creating 
greater stacked height of the proppant in the fracture. 
Since the coating is bonded to the individual proppant 
particle and does not crosslink or significantly viscosify 
the carrying fluid, the resulting fracture fluid system 
exhibits exceptionally low frictional pressure even at 
high proppant loading rates. This technology allows an 
operator to pump a slickwater-like fracture program with 

low-quality water while still achieving proppant loading 
rates that can range from 0.25 pound of proppant added 
(ppa) to 12 ppa—all without damaging the formation or 
proppant pack itself.

Propel SSP couples improved proppant transport to 
environmental stewardship, allowing companies to miti-
gate risks to their operation while simultaneously build-
ing better wells. fairmountsantrol.com n

FULLY ELECTRIC FRACTURE FLEET COULD LEAD TO COST SAVINGS

PROPPANT TECH ENHANCES WATER SOURCE FOR FRACTURING COMPATIBILITY

SHALE TECHNOLOGY SHOWCASE:  

COMPLETIONS

Evolution Well Services’ fully electric fracture fleet reduces noise levels to 82 dB. 

(Source: Evolution Well Services)

Propel SSP swells and self-suspends when faced with fresh, brackish 

or even produced water. (Source: Fairmount Santrol)

Propel SSP

in Freshwater

Propel SSP 350

in Brackish 

Water

Propel SSP 350

in Produced 

Water

Raw Sand 

in Slick Water

Proppant concentration at 6 ppa
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Frac Shack International Inc. recently released the 

world’s first combined diesel and natural gas auto-

mated fueling unit for hydraulic fracturing operations. 

The 16-m (53-ft) mobile trailer unit allows operators to 

safely and efficiently fuel fracture spreads with both diesel 

and natural gas as well as increase the 

accuracy of their analysis with modern-

ized line and consumption data. The 

mobile unit features 12 natural gas 

lines and 12 diesel lines and includes 

its own 7,900-gal diesel tank. Frac 

Shack’s Bi-Fuel Distribution Unit is 

compatible with LNG, CNG, field gas 

and pipeline gas.

The Bi-Fuel Frac Shack ensures 

equal, consistent and measurable 

pressure to each individual pumper, 

so both fracture service companies 

and end users can be confident they 

are achieving the best substitution 

rate possible. Significant time savings 

are achieved with no disassembly or 

depressurizing required. The quick-connect gas connec-

tions ensure switching out pumpers is fast and efficient. 

The combined diesel/natural gas supply reduces costs 

and traffic on locations by removing the need to have 

fuel trucks onsite at all times. fracshack.com n

In addition to the natural generation of H
2
S through 

oil and gas upstream production, the anthropogenic 

processes (e.g., hydraulic fracturing) used to extract 

hydrocarbons from shale formations release substan-

tial volumes of H
2
S during production. The vast pres-

ence of this toxic gas in regions particularly fraught 

with sour gas reserves jeopardizes well integrity via 

tubular corrosion. As a result, corrosion-resistant alloys 

(CRAs) often are required in such regions to mitigate 

sour gas-induced damages. 

Gripping inserts or dies common to most types of 

tubular handling equipment, however, leave impres-

sions on pipe—including CRAs—that, in sour wells, 

increase downhole tubular susceptibility to corrosion 

and sulfide stress cracking. Frank’s International 

has released its next-generation 27½-in. Collar Load 

Support technology as a solution. The fully nonmark-

ing handling system features an above-the-rotary shock 

table with the ability to interface rotaries of 27½-in. 

or smaller, which is ideal for land rigs. With improved 

roll and pitch stability, the 250-ton-rated shock table 

provides optimum support of the tubular string over 

the entire coupling load-face as well as ample load 

capacity for land operations. franksinternational.com n

DIESEL, NATURAL GAS-OPERATED FUELING UNIT ENHANCES FRACTURING EFFICIENCIES

TUBULAR HANDLING SYSTEM HELPS ELIMINATE CORROSION AND STRESS CRACKING

SHALE TECHNOLOGY SHOWCASE:  

COMPLETIONS

The Bi-Fuel Frac Shack features 12 diesel lines, 12 natural gas lines and a 7,900-gal diesel 

storage tank. (Source: Frac Shack International)

Collar Load Support technology offers an above-the-rotary shock 

table. (Source: Frank’s International)
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Geopro’s HYDRA family of tools provides 

a variety of functions in the life of a 

well. This system can be configured and run 

as a high-speed reaming solution for casing 

or tubular deployment or used as a casing 

scraper with integrated wire brush. The sys-

tem also can be used as a jetting tool for well-

bore cleanup operations. 

With rotary speeds in excess of 1,500 rpm, 

the HYDRA is an ideal candidate for casing and liner 

cementing operations since the fluid pattern created 

at the shoe ensures better mud condition is achieved 

and should minimize cement/mud contamination 

during cementing. 

The HYDRA is designed to replace standard 

cementing and guide shoes by combining their 

respective features, extending their possible applica-

tion. When the pumps are on, the circulated fluid is 

channeled through the central spline of the HYDRA 

tool and then forced through grooves in the inner 

sleeve via a set of impellers. This process results in 

high rotational speeds, low pressure drop and low 

torque, making this a natural fit for high-angle hori-

zontal well cementing operations. 

The HYDRA has a low-torque high-speed casing/

cementing/reamer shoe that provides sufficient torque 

to get through slight obstructions in the borehole such 

as cuttings beds, debris and slight tight hole conditions. 

The tool also has a multijet nozzle configuration with 

a center jet that ensures radial deposition of fluids as 

well as a limited downward jet, which reduces contami-

nation between fluids when displacing cementing. 

The center jets can be blanked off to concentrate fluid 

direction toward the borehole walls. This is relevant for cut-

tings beds agitation and shale breakouts. geoprotech.com n

NeoCem cement is a low-Portland cement system designed to 

deliver better mechanical properties at a lower density than 

conventional cement systems. This technology is the result of Halli-

burton’s R&D team discovering physicochemical synergies between 

specialized materials and Portland cement. The improved mechani-

cal properties can include increased ductility for better resistance to 

cyclical stress loading during fracturing stages; increased “strain to 

failure,” improving robustness for the life of the well; and improved 

compressive and tensile strengths at given density.

NeoCem cement has demonstrated more than 10% improvement 

in compressive strength and up to a 15% improvement in elastici-

ty compared to a conventional cement system with greater than a 

1-parts-per-gallon higher density. This combination of enhancements 

results in a compressive strength to Young’s modulus ratio that can 

be 30% higher than the higher density conventional cement systems.

NeoCem cement enables lighter weight cement systems with 

easier and improved mechanical properties without increasing 

cost to the customer or requiring additional rigsite equipment. 

This new product was commercially introduced in early 2016, and 

to date more than 1 MMbbl have been pumped for more than 90 

customers. halliburton.com n

TOOL’S USES INCLUDE REAMING, TUBULAR DEPLOYMENT AND CASE SCRAPING

NEW CEMENT SYSTEM OFFERS ENHANCED MECHANICAL PROPERTIES, LOWER DENSITY

SHALE TECHNOLOGY SHOWCASE:  

COMPLETIONS

Geopro’s HYDRA high-speed tool system can be used as a jetting tool for 

wellbore cleanups. (Source: Geopro)

Halliburton’s NewCem cement has demonstrated improved compression 

strength and elasticity. (Source: Halliburton)
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For oil and gas producers in active 

shale fields, fracture hits are 

a growing concern. A fracture hit 

occurs when an offset well is frac-

tured and the fracture communicates 

with another producing wellbore. 

A fracture hit can cause the well to 

fill with fracture sand, resulting in 

productivity losses. The impact can 

result in severe damage to the arti-

ficial lift system and possibly a well 

control event with excessive pres-

sures at surface.

HEAL Systems’ Horizontal 

Enhanced Artificial Lift, or HEAL 

Slickline System, offers economical 

fracture hit protection with great-

er access to the wellbore and easy 

installation. The HEAL Slickline 

System incorporates a retrievable 

separator prong that is replaced 

with a deep barrier to protect the 

wellbore from the consequences of 

a fracture hit. Before the offset well 

is fractured, a slickline unit pulls 

the HEAL separator prong and 

installs a standard profile blank-

ing plug. After offset well fracture 

operations are complete, the blank-

ing plug is removed and the well is 

put back on production.

Without the HEAL Slickline 

System, operators often pull the full 

artificial lift system and production 

string to run a deep bridge plug. 

With the HEAL Slickline System all 

operations are performed with the 

production tubing left in place, sig-

nificantly reducing cost over the con-

ventional solution. healsystems.com n

Hexion’s advanced resin-coated proppant tech-

nology helps operators improve their well 

economics. Most completed wells use uncoated 

fracturing sand—often regardless of the downhole 

conditions—in an effort to reduce cost. The IPs of 

these wells look very promising. However, as the 

uncoated fracturing sands are continuously sub-

jected to downhole pressure, temperature and mois-

ture, they might begin to crush. This can impact 

fracture conductivity within the first few months.

Uncoated fracture sand is less expensive ini-

tially compared to resin-coated sand. However, 

once these proppants begin to fail, well produc-

tion begins to decline. Resin-coated proppants 

have been found to withstand downhole condi-

tions such as high-closure stress and cyclic stress 

changes, resulting in improved long-term hydro-

carbon production. 

Production data studies continue to prove that 

uncoated fracturing sand, particularly in deeper 

wells, leads to production declines far steeper than 

resin-coated proppants. A recent example is in the 

Permian Basin, where offset wells were used with similar 

conditions. Hexion’s OilPlus proppants outperformed 

uncoated fracturing sand with a 49% increase in produc-

tion over 12 months. hexion.com n

ARTIFICIAL LIFT SLICKLINE SYSTEM PROTECTS AGAINST FRACTURE HITS

RESIN-COATED PROPPANTS INCREASE LONG-TERM PRODUCTION

SHALE TECHNOLOGY SHOWCASE:  

COMPLETIONS

The HEAL Slickline System helps protect 

wells against fracture hits. (Source: 

HEAL Systems)

A recent case study of Hexion’s resin-coated proppant sand revealed 

its proppant helped increase production by 49% over 12 months.

(Source: Hexion)
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Operators have struggled with biodegradable frack 

sleeve balls and plugs as they can take several days 

or weeks to dissolve. Locus Bio-Energy Solutions LLC 

has developed a microbial solution that dissolves poly-

actic acid polymer and dissolvable packers much more 

quickly—in hours rather 

than days—at a wide range 

of temperatures. This 

allows much quicker pro-

duction ramps and reve-

nue generation.

Locus also is working 

on hydraulic fracturing/

completion solutions 

such as in situ biosurfac-

tant production, frac-

ture damage repair and 

biopolymer utilization 

for carrier fluids. These 

solutions support the 

trend toward increasing 

lateral lengths that are 

otherwise constrained by coiled tubing limitations 

(see figure). For example, Locus’ biodegradable bio-

surfactant flowback solution can efficiently decrease 

water surface tension to the desired 28 to 30 dynes/

cm range. locusbioenergy.com n

Magnesium Elektron offers SoluMag dissolv-

ing magnesium alloys, which encompass 

a wide range of material properties for high-

strength or high-ductility applications as well 

as controlled dissolution performance in salt 

solutions or freshwater. SoluMag alloys are being 

used in sliding sleeve and plug-and-perf (PNP) 

applications as fracturing balls and for dissolving 

fracturing plug components in North American 

oil and gas wells.

The wide range of SoluMag dissolving magne-

sium alloys was developed to give the designer, 

service company or operator the confidence that 

the material will work in downhole conditions pre-

dictably and reliably. Using SoluMag lowers the risk 

of uncorroded magnesium returning to surface. 

Giving the user the data as to how this material 

performs in the wide range of operating conditions 

will allow the completion to go smoothly without 

intervention. magnesium-elektron.com n

NEW BIODEGRADABLE FRACTURING SLEEVE BALLS, PLUGS DISSOLVE FASTER

DISSOLVABLE ALLOYS OFFER FLEXIBILITY IN SLIDING SLEEVE, PNP OPERATIONS

SHALE TECHNOLOGY SHOWCASE:  

COMPLETIONS

Locus’ hydraulic fracturing/completions solutions often result in longer lateral lengths.  

(Source: Locus Bio-Energy Solutions)

Magnesium Elektron’s line of dissolvable alloys 

includes fracturing balls and plugs. (Source: 

Magnesium Elektron)
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Materia Inc., a producer of high-performance poly-
mers, offers a new nonmetallic composite mate-

rial for inner-string cementing 
equipment. Proxima HPR 2029 
is a new high-strength grade of 
thermosetting resin for replacing 
aluminum in plugs, valves, noses 
and housings. The product offers 
more than 20,000 psi of strength 
as well as temperature ratings 
that exceed 204 C (400 F). The 
material is easy to machine and 
drills out up to 20 times faster 
than aluminum, delivering sev-
eral hours of rig time cost savings.

Like the other products in 
Materia’s Proxima HPR product 
line, Proxima HPR 2029 is easy 
to mold using low-cost equip-
ment in high throughput. The 
new high-strength grade of ther-
mosetting resin complements 

Materia’s product line of low drag and wear-resistant 
polymers. materia-inc.com n

Nacelle Solutions has successfully released its propri-
etary mobile DWIGHT field gas conditioning tech-

nology. The system enables the use of high-Btu field gas 
to power high-horsepower equipment used in drilling 
and completions. Using field gas to replace or displace 
diesel fuel provides many benefits for operators, includ-
ing significant reductions in operating costs; lower emis-
sions output; reduced truck traffic in local communities; 
and improved onsite safety related to the use of diesel 
fuel, CNG or LNG. Nacelle’s DWIGHT enables the use 
of high-Btu gas by conditioning source gas onsite to 
the engine manufacturer’s specifications to maximize 
engine performance. An enriched gas stream that 
results as part of the conditioning process is returned 
to the pipeline, ensuring value is captured downstream. 
Nacelle’s DWIGHT technology has worked for multiple 
operators, saving millions of dollars in diesel costs and 
providing average savings of more than $2,000 per stage 
on completions jobs in a below-$2/gal diesel price envi-
ronment. nacellesolutions.com n

NEW RESIN OFFERS MORE THAN 20,000 PSI OF STRENGTH

UNIT ENABLES POWERING OF DRILLING, COMPLETIONS EQUIPMENT

SHALE TECHNOLOGY SHOWCASE:  

COMPLETIONS

Proxima HPR 2029 is a high-strength grade of thermosetting resin. (Source: Materia)

The DWIGHT field gas system enables the use of high-Btu field 

gas to power drilling and completions equipment. (Source: 

Nacelle Solutions)
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Newpark’s ResurreCT system is specifically designed 

to provide critical lubricity for coiled tubing (CT) 

operations, especially those with long horizontal laterals 

such as shale stringers. Achieving lateral length requires 

lubricity to reduce the friction of metal-to-metal con-

tact. Longer lateral lengths also require controlling the 

torque and drag forces, which determine 

the number of trips and tool runs and, ulti-

mately, the well cost. The lubricant for the 

ResurreCT system is designed to address 

this critical issue in CT operations.

DireCT, the effective pipe-on-pipe friction 

reducer in the ResurreCT system, was evalu-

ated for wear and steady-state coefficient of 

friction using a Falex Block-on-Ring Test. 

The lower coefficient of friction proper-

ties provided by the proprietary lubricant 

enhances the CT operations, allowing 

increased weight on bit and a reduction in the num-

ber of trips required for a successful CT operation. 

Operational and engineering gains provide significant 

value to the customer. The ResurreCT system is effective 

in a wide variety of densities and is thermally stable at 

temperatures greater than 204 C (400 F). newpark.com n

National Oilwell Varco (NOV) has released several 

products that are designed to enable greater perfor-

mance in shale intervention and stimulation applications.

The CTES Condition-Based Monitoring (CBM) System 

and the Texas Oil Tools Stack Monitor are real-time 

monitoring systems for intervention and stimulation 

equipment. The CBM System monitors the health 

of pumps, bearings, filters and engines as well 

as hydraulic power and lubrication systems. The 

Stack Monitor provides real-time data on the 

entire BOP stack, allowing monitoring of the 

rams’ positions, latch-and-lock systems and strip-

per pressures. Early identification of potential fail-

ures improves uptime and reduces maintenance 

costs while ensuring safety and efficiency at the 

well site.

Quality Tubing QT-1400 is the next generation 

of ultrahigh-strength coiled tubing (CT). With 

minimum yield strength of 140 kilopounds per 

square inch, QT-1400 is the strongest CT on the 

market, according to NOV. With greater resis-

tance to low-cycle fatigue cracking at high pres-

sure, QT-1400 is ideal for shale applications. CT 

that can withstand harsh downhole environments 

is critical in increasingly challenging horizontal 

wells with longer lateral sections, refracturing 

applications and deepwater operations. nov.com n

CT SYSTEM OFFERS ENHANCED LUBRICITY FOR LONGER LATERALS

TOOLS ENABLE ENHANCED SHALE INTERVENTION, STIMULATION APPLICATIONS
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This graph shows the lower coefficient of friction 

achieved by two Newpark products available for 

use in the ResurreCT system. (Source: Newpark)

NOV provides comprehensive CT solutions from the surface to the bit,

including condition-based monitoring software, BOP stack monitoring 

technology and ultrahigh-strength CT. (Source: NOV)
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Increasing lateral lengths, stage counts and fracturing 

sand volume in North American shale plays are cre-

ating a shortage of proppants. These factors point to 

fracturing sand demand of 65 million tons to 80 million 

tons this year and 90 million tons to 120 million tons in 

2018—double historic maximums. Sand production at 

the mines and sand transportation along the railways 

will both be tested, but the final pinch point of “last-mile 

sand logistics” could likely be the determining factor of 

whether the needed supply reaches the wellhead. 

PropX, a proppant delivery system provider, has devel-

oped an efficient mobile delivery system that has deliv-

ered more than 2 billion pounds of proppant during the 

past six months, including a record 9.3 million pounds 

delivered by a single fracturing spread in a 24-hr period. 

Using a gravity feed system to eliminate dust and 

reduce the noise of fracturing sand blowoff along with 

the PropBeast conveyor system, PropX allows the haul-

ing of more sand per truckload on conventional flat-

beds for fast unloading as well as the ability to prestage 

proppant on location in areas requiring long hauls 

over treacherous roads. Silica dust testing indicates 

that PropX systems meet or beat the expected 2018 

Occupational Safety and Health Administration regula-

tions. propx.com n

A new concept 

for an oper-

ator’s hydraulic 

fracturing toolkit 

validates com-

pletions designs 

with compelling 

simplicity. IMAGE 

Frac pressure-based 

fracture geometry 

generates hydraulic 

fracturing maps 

and fracture growth 

curves using only 

a surface pressure 

gauge in addition to 

a bridge plug that 

isolates an offset well’s observation stage. This leads to 

minimum operational risk and cost.

The hydraulic fracture maps and fracture growth curves 

ensure operators can adjust their completions designs to 

match a development’s varying geology. By confirming 

the completions are producing the planned fracture 

dimensions, operators can work with factory mode consis-

tency to drive increased commercial value of pad develop-

ment in each unit. This diagnostic tool is supporting well 

objectives with relevant data in relevant time.

Launched in 2016 by Reveal Energy Services, IMAGE 

Frac technology is field-proven in more than 120 wells 

across seven U.S. shale basins for numerous major North 

American oil and gas operators. reveal-energy.com n

DELIVERY SYSTEM ADDRESSES PROPPANT SHORTAGES

NEW TECHNOLOGY OFFERS COMPLETIONS QUALITY CONTROL

PropX systems can deliver up to 9 million pounds of proppant 

per day. (Source: PropX)

IMAGE Frac technology analyzes the recorded pressure data and determines the fracture attributes, including 

length, height, fracture growth rates and fracture asymmetry. (Source: Reveal Energy Services)
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R ubicon Oilfield Interna-

tional has released its latest 

toe valve technology with the 

HydraSTART multistart toe valve 

(MTV). Hydraulically actuated 

toe valves are run at the toe of a 

horizontal well to either initiate 

pumpdown or act as the first 

stage after cementation. The HydraSTART MTV enables 

the operator to test casing at maximum pressure and 

then open the valve without exceeding the casing test 

pressure. This ensures the well casing is not damaged 

after a successful casing test. Current solutions rely on 

intricate mechanisms requiring multiple moving parts or 

fluid passing through an orifice, both of which introduce 

complexity into the system and could affect reliability. 

The patent-pending design of the MTV has a simple 

operation that overcomes the limitations and risks associ-

ated with the current technology. Activation of the valve 

is not dependent on or limited by the rating of a rupture 

disk, further reducing the risk of not opening. The tool 

provides an additional configuration that allows multiple 

valves to be run and open at the same time. With multi-

ple valves, operators can perform their casing tests just as 

with one sleeve, and then upon bleed-off, all valves will 

open together. 

Combined with tailored limited entry ports, the tools 

will mimic a perforation cluster and can act as the first 

fracture stage. Finally, all toe valves work together as 

system with the right wiper dart and landing collar. The 

Rubicon wiper dart and landing collar are designed 

and proven to provide efficient wiping in the casing 

through the sleeve and provide a pressure seal for the 

casing test and valve activation. The HydraSTART MTV 

has already proven 100% successful in multiple wells. 

rubicon-oilfield.com n

Getting the most out of shale wells relies on many 

factors, including the ability to safely, consistently 

and efficiently receive high volumes of proppant. At 

many well sites 500 truckloads of proppant are required 

to arrive within days, gridlocking surface operations. 

Unloading traditional pneumatic trucks can take up 

to an hour each, and there are additional hazards in 

addition to congestion such as dust and noise. SandBox 

Logistics has developed patent-protected equipment and 

processes to mitigate wellsite congestion and ensure a 

safer, cleaner environment. Specialized containers are 

unloaded in less than five minutes without the noise and 

dust concerns of pneumatic trucks. 

“We fill stackable SandBox containers at transload 

facilities or regional mines,” said Zach Carusona, 

SandBox vice president of business development. “We 

then stage 40 to 60 SandBoxes at the 

well site, where they are placed onto a 

conveyor system that delivers the prop-

pant directly into the blender hopper.” 

Dan Mullins, executive vice president 

of operations and sales at Producers 

Service Corp., said SandBox Logistics 

has generated significant benefits at 

his well site. “The process is safe and 

efficient, which translates into cost-sav-

ings,” he said. “Using SandBox, we 

eliminate a main bottleneck in the  

system. We also greatly reduce the  

risk of silica dust exposure for our 

crew, which is foremost in our HSE 

program.” sandboxlogistics.com n

HYDRAULIC TOE VALVE ENABLES CASING TESTS AT MAXIMUM PRESSURE

NEW PROPPANT CONTAINERS ENHANCE SITE SAFETY AND EFFICIENCIES

The HydraSTART MTV mimics a perforation cluster and can act as the first fracture stage. 

(Source: Rubicon Oilfield International)

SandBox Logistics’ equipment helps streamline proppant delivery, cutting down on

unloading time and truck traffic issues. (Source: SandBox Logistics)
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A s shale development matures and operators seek 

new ways to improve recovery from limited acreage 

and declining budgets, multilateral well technology adds 

an economic lifeline for adding new infill wells while 

maintaining existing assets.

The Schlumberger RapidTieBack TAML 3 or 4 con-

ventional multilateral junction enables selective, repeat-

able entry and isolation for efficient multistage stimu-

lation in wells with multiple laterals. Its high hanging 

capacity enables operators to maximize reservoir contact 

in long horizontal or vertical intervals with minimal 

location footprint and with greatly reduced capex invest-

ment as compared to drilling new wells from the surface.

In operation a sealbore connection isolates the selected 

lateral, enabling efficient plug-and-perf (PNP) multi-

stage operations. Simple and cost-effective, the Rapid-

TieBack multilateral junction is compatible with many 

completion options, including cemented or uncemented 

laterals, dissolvable and conventional PNP systems, and 

hydraulic multistage fracturing. It has no welded com-

ponents and is fully stackable, with large inner diameter 

access to both the main and lateral bores. slb.com n

S
ourcewater.com is an online platform for water sourc-

ing and disposal—a type of eBay for water. During 

the past five years, horizontal completions have grown 

from using 100,000 bbl of 

water per fracture to 500,000 

bbl or more. Pad drilling 

requires millions of barrels 

in a short time. Historically, 

most water came from sur-

face use agreements with 

drilling parcel owners. But 

now there is rarely enough 

water on any one parcel to 

supply completions. Pads 

require multiple redundant 

water sources—a huge plan-

ning and logistical challenge 

for completions. With water 

consumption setting new 

records, there is not enough 

from traditional sources to 

meet industry needs. 

Sourcewater.com enables 

operators to post their 

upcoming water needs anonymously, then receive 

competing water source and disposal bids from every 

landowner, operator and service company within 

range, including water type, 

water quality, location, price, 

logistics cost, volume and 

dates available. 

Sourcewater.com’s reverse 

auction drives down total cost 

while revealing all possible 

supplies, even nontraditional 

sources like produced water 

and flowback, treated water, 

and excess operator water. 

Sourcewater.com reduces com-

pletions engineering time 

managing water, ensures 

the water supply chain and 

reduces water and logistics 

cost. The system also enables 

operators to market excess 

water capacity to improve 

their infrastructure return on 

investment. sourcewater.com n

INCREASE RESERVOIR CONTACT WHILE MINIMIZING CAPEX

ONLINE WATER-SOURCING DATABASE ALLOWS OPERATORS TO FIND, DISPOSE OF WATER

Schlumberger’s RapidTieBack TAML 4 junction with commingled 

production is shown. (Source: Schlumberger)

Sourcewater.com is an online marketplace to purchase and 

sell water for fracturing operations. (Source: Sourcewater)
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The utility of oil-soluble trac-

ers (OST) in production 

analysis is based on the assump-

tion that chemical tracer recov-

ery in produced oil accurately 

reflects downhole oil produc-

tion. How closely this holds 

true is a function of how closely 

OST recovery is proportional to 

actual oil production.

Any fluid pressure pumped 

into a formation can be 

squeezed back out of the for-

mation by in situ pressure and 

can result in false-positive oil 

production readings. Historical 

data recovery from liquid OSTs 

has been relatively short-term. This is because injected 

OST liquid volumes are low relative to total injected 

fracture fluid volumes and consequently quickly play 

out. This has been a well-known and generally accept-

ed industry norm for decades, with no known practical 

alternative. To address these 

limitations, 34 solid OST prod-

ucts are now available to the 

completion and refracturing 

market. These solid particulate 

OSTs are injected into the 

blender tub along with the 

proppant and carried out into 

the formation during hydraulic 

fracturing. These particulates 

then remain locked deeply in 

situ in the fracture pack, there-

by eliminating the effect of 

formation pressure squeezing 

the OSTs back out of the for-

mation as the fracture pressure 

wave subsides.

The particulate OST only releases its chemical tracer 

signature when movable oil comes in contact with the 

embedded particulate. This results in longer term data-

sets, with some instances exceeding two years of tracer 

recovery. spectrumtracer.com n

Thru Tubing Solutions’ SlicFrac diverter system is the 

most economical and adaptable diverter on the mar-

ket, according to the company. SlicFrac Perf PODs are an 

interwellbore diverter designed to seal both circular and 

irregular-shaped holes, providing a solution for new com-

pletions and refracturing operations. SlicFrac Perf 

PODs seal inside the perforation, eliminating any 

formation damage or residual fracture obstructions.

SlicFrac diverting technology allows operators 

to reduce the number of bridge plugs within a 

wellbore while maintaining the advantages of 

closer stage spacing and additional clusters. The 

risk of a preset plug can be drastically reduced 

along with pumpdown time, completion cost and 

resources associated with the corresponding wire-

line runs and subsequent millout work. Applying 

SlicFrac between bridge plugs allows the operator 

to achieve maximum cluster efficiency while stim-

ulating the entire stage without leaving orphan 

clusters behind. SlicFrac Perf PODs are available 

in both degradable and millable materials opti-

mized for each wellbore based on bottomhole tempera-

ture and pressure ratings. Deployed from surface, Perf 

PODs are launched during the fracture to divert flow, 

allowing subsequent breakdown and perforation isola-

tion. thrutubing.com n

SOLID OST ENHANCES PRODUCTION ANALYSIS

DIVERTER SYSTEM ALLOWS OPERATORS TO MAINTAIN MORE CONSISTENT STIMULATION VOLUME

Solid particulate OSTs are shown. (Source: Spectrum 

Tracer Services)

Thru Tubing Solutions uses SlicFrac Perf PODs in the 

Midcontinent area. (Source: Thru Tubing Solutions)
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Environmental compliance and documentation can 

present numerous management challenges for oil and 

gas operators faced with multiple permits required at the 

work site and inefficient, paper-based data storage. Most 

operators use some combination of handwritten scanned 

paper reports and emailed spreadsheets from the field. 

These documents are typically delivered to the responsi-

ble person and stored in an email directory or a physical 

paper file. Every operator has valuable information it is 

not using, and audit support often is chaotic. 

TruHorizon’s new environmental compliance data 

management application, TruData, is a central digi-

tal repository for environmental and regulatory data. 

Incorporating inspection, monitoring and tracking, 

TruHorizon’s application has robust daily, weekly and 

monthly summary reporting supported by daily detailed 

inspection reports. 

The environmental compliance data management 

application easily and effectively verifies the compli-

ance status of any location or geographic area. TruData 

can provide custom data collection and reporting to 

meet the unique compliance and business needs of 

the operator. Improved confidence in compliance, 

streamlined operations and reduced cost of repairs and 

maintenance results from using the data already being 

collected. truhorizon.com n

For pressure pumping and E&P companies working 

in the Permian Basin and other shale plays, one goal 

is to get more out of the well while putting less into it in 

terms of time, money and potentially hazardous chem-

icals. In low-temperature reservoirs, however, 

liquid chemical activators are typically added 

to bond resin-coated sand together, a process 

that increases expense and risk. U.S. Silica’s new 

proppant, InnoProp PLT, was created to elim-

inate the need for activators as well as the cost, 

safety and environmental concerns that accom-

pany them. The formaldehyde-free resin-coated 

proppant outperforms all competitive products 

designed for low-temperature reservoirs. Because 

of its bond strength, InnoProp PLT can signifi-

cantly reduce or prevent flowback at downhole 

temperatures as low as 21 C (70 F) without 

requiring an activator. In addition, independent 

tests indicate InnoProp PLT delivers best-in-class 

crush resistance and hydraulic conductivity. 

Crush resistance keeps fractures from closing 

and prevents fines that can reduce flow. Superior 

conductivity means the proppant brings hydro-

carbons to the surface faster for better return on 

investment and lower overall cost. To ensure consistent 

quality, InnoProp PLT’s substrate is U.S. Silica White 

sand. The product is available in multiple mesh sizes and 

is compatible with all current fluid systems. ussilica.com n

DATA SYSTEM ENHANCES DOCUMENT MANAGEMENT FOR OPERATORS

PROPPANT HELPS REDUCE FLOWBACK AND IMPROVES CONDUCTIVITY

TruHorizon’s TruData system enables operators to streamline their 

data management system. (Source: TruHorizon)

U.S. Silica’s InnoProp PLT proppant can help reduce or prevent flowback. 

(Source: U.S. Silica)
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With shale well fracturing plug spacing getting 

tighter and more plugs to drill in a lateral, Varel 

Oil & Gas Drill Bits has developed the SlipStream 

polycrystalline diamond compact (PDC) bit, specially 

designed for fracturing plug drilling. This PDC tech-

nology builds on the successful philosophy of the 

SlipStream RC bit to produce small cuttings, minimal 

torque, bit repairability, bit longevity and efficient mill-

ing speeds of five to eight minutes per plug. Three test 

runs in the Bakken Field have drilled out 45, 56 and 59 

fracturing plugs, respectively, all drilling at less than six 

minutes per plug. Current bit runs in the Rockies and 

West Texas have produced cutting sizes similar to the 

SlipStream RC. The traditional full-face cutting struc-

ture requires minimal torque to turn the bit. Addition-

ally, an integrated cutting structure has been designed 

on the gauge, ensuring the metal slips are drilled out, 

full diameter is maintained throughout the length of 

the well, bit stability is sustained and cuttings are prop-

erly evacuated. Bit reparability is enhanced with Varel’s 

design standards, which lead to better dulls and longer 

bit life. varelintl.com n

Vericor’s TF50F and TF40F gas turbines designed 

for oilfield and other tough-environment portable 

applications are compact, powerful (5,000 hp) and light 

(2,000 lb). The turbines feature hydraulic fracturing 

capabilities, power for drilling rigs, mobile electric power, 

gas compression stations and cogeneration for oil and gas 

processing plants. The turbines also offer reduced weight 

and size as well as fuel flexibility. The 

engines can run on natural gas or liquid 

fuel and switch between the two fuels 

during operation if needed. In compar-

ison to current diesel engines, Vericor’s 

gas turbines are lighter and smaller, 

offering cost savings in logistics and 

diesel transportation. The systems also 

minimize disturbances, reduce the envi-

ronmental impact through less emis-

sions, lower noise and offer a smaller 

carbon footprint.

In the case of hydraulic fracturing 

such a scenario can represent a dou-

bling of the power of each fracturing 

unit, leading to additional savings of 

reduced personnel needed to operate 

the equipment onsite.

Vericor’s gas turbines also could be used with field 

flared gas, transforming the gas into electrical energy 

and heat. The engines often exceed 100,000 hours 

of operation, with a first major overhaul occurring at 

30,000 hours, an advantage in terms of downtime and 

maintenance cost over diesel engines. vericor.com n

PDC BIT OFFERS INCREASED LONGEVITY AND REPAIRABILITY

GAS TURBINES OFFER FUEL FLEXIBILITY, EXTENDED OPERATING LIFE

Varel’s SlipStream PDC bit requires minimal torque and offers enhanced milling speeds. (Source: Varel)

Vericor Power System’s line of gas turbines feature lower emissions and enhanced 

power up to 5,000 hp. (Source: Vericor Power Systems)
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Outside of quantum physics, technically nothing is 
unpredictable. Even so, two years ago when analysts 

claimed the shale industry couldn’t sustain itself in sub-
$60/bbl oil, few could have seen what lay ahead. And 
even fewer could have guessed the extraordinary growth 
in shale production would happen so rapidly.

There are several indicators that can identify when, 
exactly, the oil market bottomed out. By most accounts, 
rock bottom occurred sometime between January 2016, 
when West Texas Intermediate dove to $29/bbl, and 
the end of May 2016, when the U.S. rig count fell to 404 
active rigs. Two years later, thanks primarily to an unex-
pected (but technically not totally unpredictable) boom 
in the shale industry, the U.S. is now a net oil producer, 
and rig counts have climbed back to 2015 levels.

According to Baker Hughes, the number of opera-
tional rigs in North America increased 124% in one 
year between May 2016 (404 rigs) and May 2017 (908 
rigs). The reason for the sharp increase is almost exclu-

sively due to the rise of shale production. More than 
40% of all operating North American rigs are located in 
the Permian Basin—the epicenter for the shale boom.

Those additional rigs in shale plays have led to sub-
stantial increases in oil production, with the U.S. now 
producing 9.3 MMbbl/d, a figure not consistently 
achieved since the late 1960s and early 1970s. 

The reason behind the U.S. oil production resur-
gence in a sub-$60/bbl economy is rooted in the con-
cept of survival. To survive, companies needed to find 
a way to produce oil in challenging shale reservoirs in 
a more economical way. The tools and systems featured 
in E&P’s shale technology showcase represent some of 
the latest efforts companies have made to push North 
American production even higher through more effi-
cient processes, deeper wells and longer laterals. 

Editor’s note: The copy herein is contributed from service com-

panies and does not reflect the opinions of Hart Energy.

Shale leads oil’s resurgence  
New technologies fuel extraordinary production growth.

Production at this facility was optimized 

through a complete systems approach by  

the operator to the facility’s design.  

(Source: Expro)
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The Model 5400 Dynamic Scale Deposition Loop 

from AMETEK Chandler Engineering is a fully auto-

mated system that measures and evaluates the perfor-

mance of scale inhibitors under the HP/HT conditions 

found in oil production. The system pumps precisely 

heated oil samples at known rates through a tubing test 

section while continuously measur-

ing the differential. An increase in 

differential pressure serves as an 

indication of scale formation, and 

the test is completed once that differ-

ential pressure reaches an adjustable 

threshold value. 

The system features a highly pre-

cise forced air convection oven, 

removable sample and preheat tube 

assembly, external pH electrode 

with sample, and Hastealloy C276 

sample tubing and fittings inside 

the oven. System hardware includes 

two manual set point backpressure 

regulators (high or low range) that 

are used to create the sample pressure inside the test 

section during pumping. Two high-performance liq-

uid chromatography pumps are used to transport the 

fluids through the tubing, both with switching valves 

(6-port) for various anion, cation, scale inhibitor or 

cleaning fluids. chandlereng.com n

Gas handling is among the most complex challenges 

for electric submersible pumping (ESP) systems. 

While ESPs can produce some gas, large volumes can 

create reliability concerns for conventional systems. The 

challenges are exacerbated by long horizontals in uncon-

ventional oil plays. Gas slugs that accumulate in the high 

side of undulations in the lateral section and then break 

free can cause gas-locking conditions. The gas slugs 

could then shut down the system and/or pump cycling, 

which can lead to motor overheating.

Baker Hughes’ CENesis PHASE multiphase encapsu-

lated production system fully encapsulates the ESP in a 

shroud to naturally separate gas from the fluid stream 

before it can enter the pump. The system is designed 

to help stabilize production rates, improve efficiency 

and eliminate reliability issues. The shroud 

provides a reservoir of fluid to keep 

the ESP operating during gas slug events, while a recir-

culation system keeps fluid flowing past the motor to 

mitigate overheating.

The system has proved successful in more than 

1,000 installations. Recently in a horizontal well in the 

Delaware Basin, installing the system enabled an oper-

ator to increase oil production by 48% and increase 

reservoir pressure drawdown by 40%. Motor tempera-

ture was reduced from 80 C (176 F) to 75.5 C 

(168 F). bakerhughes.com n

AUTOMATED SYSTEM EVALUATES SCALE INHIBITORS

ENCAPSULATED PRODUCTION SYSTEM OVERCOMES MULTIPHASE FLOW CHALLENGES

The Model 5400 Dynamic Scale Deposition Loop Engineering is a fully automated  

system that measures and evaluates the performance of scale inhibitors.  

(Source: AMETEK Chandler Engineering)

The CENesis PHASE multiphase encapsulated production system 

encapsulates the ESP in a shroud to separate gas from the fluid 

stream. (Source: Baker Hughes)
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There is no shortage of challenges that need to be overcome when oil-
field operators produce unconventional shale wells, but identifying the 

best artificial lift technology to combat these challenges can be difficult.
In the Bakken region, a Dover Artificial Lift customer was trying to pro-

duce an unconventional shale well with multiple deviations, high gas-liq-
uid ratios (GLR) and solids production. The customer tried using two 
different methods of artificial lift, but the systems failed every two to four 
months, which cost thousands of dollars in downtime.

Determined to find a better solution, the customer decided to try a 
gas-lift system. Because the moving parts of a gas-lift system are mounted 
on the outside of the tubing and are not exposed to wellbore fluids, the 
system is not affected by solids production or deviations. Moreover, gas 
lift closely mimics a naturally flowing well, so higher GLRs will actually 
improve the system’s operation. Dover Artificial Lift installed a gas-lift sys-
tem and a compressor on the well, and the well has been running for 18 
months without interruption, saving about $200,000 in downtime. This 
case illustrates that, because of its flexibility, gas lift can be a solution to 
address the operational complexities that are common in unconvention-
al shale wells. doverals.com n

A n automatic tank gauging method from Emerson 
that uses guided wave radar and wireless technology 

is reducing operator risk while providing more accurate 
measurements of inventories. The new system is now 
acceptable for crude oil custody transfer from small lease 
tanks per the American Petroleum Institute’s MPMS Ch. 
18.2 standard.

The tank gauging technology complements Emerson’s 
tank manager application, which enables management of 
the entire custody transfer process—automating haul tick-
ets, uploading to production accounting and allocating 
produced fluids back to each well—for a more accurate 
audit trail. Automatic tank gauging is an improvement 
over manual tank gauging, a labor-intensive process with 

considerable safety risks given that measure-
ments often are taken during harsh weather 
and could potentially expose operators 
to toxic vapors from open hatches. These 
processes are also subject to measurement 
inaccuracies and production losses. For 
example, a 1% error in tank gauging on a 
typical shale production well represents an 
annual fiscal exposure of $164,000.

Automatic tank gauging provides con-
tinuous insight into actual inventory levels 
and minimizes loss by offering oil and water 
interface detection. Information is wirelessly 
transmitted to control rooms where opera-
tors can remotely access measurements, full 
configurations, advanced diagnostics and 
troubleshooting tools. emerson.com n

GAS-LIFT SYSTEM INCREASES PRODUCTION AT BAKKEN WELL

AUTOMATIC TANK GAUGING PROVIDES MORE ACCURATE INVENTORY MEASURES

SHALE TECHNOLOGY SHOWCASE:  

PRODUCTION

Dover’s gas-lift system saved a customer $200,000 in downtime. (Source: Dover 

Artificial Lift)

Emerson technologies work together to provide enhanced tank management and 

safety. (Source: Emerson)
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ENERGES Sand Management uses traditional and 

emerging technologies to provide a full range of 

de-sanding options. ENERGES uses dual cyclonic sand 

separators with engineered inserts for second-stage sol-

ids separation to create additional fine sand “fall out,” 

and the sand filter effectively eliminates the carryover to 

deliver solids-free production. 

Several tests were conducted on customer sites to mea-

sure the effectiveness of the sand management system. 

Two dual-cyclonic sand separators were used to combat 

the 100-mesh sand returns. Acoustic monitoring sensors 

downstream of the second sand separator were register-

ing that 10% to 25% of entering sand was still carrying 

over. After installation of the sand filter, sand produc-

tion downstream of the filter registered zero and was 

confirmed by checking the production separator.

In addition to the successful removal of fine sands, 

choke sizes were increased while maintaining 100% 

sand removal. This ramp-up in production shows the 

filter’s ability to handle high flow rates while maintain-

ing de-sanding efficiency. These technologies mitigate 

production equipment damage from sand and reduce 

frequent well shut-ins for maintenance, keeping produc-

tion online. energes.com n

Flogistix LP, a gas compressor man-

ufacturer and well optimization ser-

vice provider to the domestic onshore 

oil and gas industry, has released its 

newest software, Flux. Flux provides 

real-time insight into compressor unit 

performance and gives companies 

enhanced transparency. The system 

also offers the ability to identify long-

term trends, ultimately reducing one 

of the industry’s main production chal-

lenges: downtime.

With Flux, Flogistix guarantees a run 

time of 98%, proven through real-time 

telemetry, run-time statistics and main-

tenance history.

This is accomplished by capturing 

changes in the state of a compressor and 

representing these events on a time line 

with other vital sensor data, providing 

context and insight to the user. The abil-

ity of Flux to capture real-time data and 

long-term trending makes it a tool for 

optimization. flogistix.com n

SAND MANAGEMENT SYSTEM HANDLES HIGH FLOW RATES, MAINTAINS EFFICIENCIES

SOFTWARE ENHANCES WELL COMPRESSION WITH REAL-TIME DATA

SHALE TECHNOLOGY SHOWCASE:  

PRODUCTION

ENERGES Sand Management uses traditional and emerging  

technologies to provide a full range of de-sanding options. 

(Source: ENERGES Sand Management)

Flux provides real-time insight into compressor unit performance and gives companies 

unprecedented transparency. (Source: Flogistix)
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Flowco Production Solutions has recently 

released its plunger lift-assisted gas lift 

with automation. This new application of 

existing artificial lift techniques along with 

advanced automation software algorithms 

and monitoring has helped reduce oper-

ating costs and improve the production of 

horizontal unconventional oil and gas wells 

throughout the world. Specifically, North 

American E&P operators are experiencing 

huge benefits of commingling gas lift and 

plunger lift without the high workover costs 

of any select pump apparatus—considering 

that gas-lift and plunger lift systems are the 

only two artificial lift systems that marry well 

together with long-term benefits in both oil 

and gas wells. 

The application of plunger lift-assisted gas 

lift coupled with automation has allowed the 

industry to reduce operating costs and extend 

the life of rapidly declining horizontal uncon-

ventional oil and gas wells. This new artificial 

lift has improved the way a gas-lift installation 

operates in the life cycle of a rapidly declin-

ing shale well. It also allows the operator to 

maintain the ability to handle high gas-liquid 

ratios and sand/solids from the well with no 

problems, unlike other forms of artificial lift. 

The system is designed to prolong the need 

for artificial lift conversion to positive dis-

placement pump and reduce the operator’s 

monthly well costs by optimizing compres-

sion. Horizontal wells are not an issue for 

plunger lift or gas-lift systems as experienced 

with positive displacement pumps. The deep 

lift opportunity of Flowco’s applications helps 

increase profit margins on product sold by 

reducing operating costs, reducing workover 

costs for repair and maintenance and increas-

ing production. flowcosolutions.com n

Never before has oil and gas 

equipment been subject to 

such abrasive conditions as found 

in modern horizontal drilling and 

multistage fracturing jobs. During 

these challenging completion oper-

ations, surface wellhead equipment 

needs to be efficiently protected 

from high-pressure, high-volume 

conditions. Greene’s Energy Group 

recommends the application of iso-

lation tools to protect the wellhead 

equipment from high pressures and 

abrasive materials as well as protect-

ing personnel operating at surface 

from unplanned pressure events.

Greene’s Guardian Wellhead 

Protection tools allow operators 

to fracture directly through the 

existing wellheads, eliminating the 

need to kill the well and reducing 

the possibility of sand and erosion, 

which causes valves to fail during 

the operation. There are three dif-

ferent versions of the tool system 

that seal off in tubing, casing or 

the wellhead. The Tree Savers use 

hydraulic cylinders to insert the 

main mandrel of the tool through 

the tree and wellhead bore and seal-

off in the tubing inside diameter 

(ID). The Casing Savers use hydrau-

lic cylinders to insert the main man-

drel through the tree, wellhead bore 

and seal-off in the casing ID. The 

Stage Tools use a hydraulic single 

screw to insert the main mandrel 

through the tree and seal-off in the 

wellhead bore. The average installa-

tion or removal time is 30 minutes, 

and the use of wellhead protection 

technology can eliminate costly 

repairs to conventional rental frac-

turing trees. greenesenergy.com n

PLUNGER LIFT SYSTEM IMPROVES PRODUCTION FOR UNCONVENTIONAL WELLS

ISOLATION TOOLS RECOMMENDED FOR PROTECTING EQUIPMENT AMID HIGH PRESSURE

SHALE TECHNOLOGY SHOWCASE:  

PRODUCTION

Flowco’s plunger lift reduces operating costs 

and improves horizontal well production. 

(Source: Flowco Production Solutions)

The Tree Saver uses hydraulic cylinders to 

insert the main mandrel of the tool through 

the tree. (Source: Greene’s Energy Group)
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Halliburton provides time-saving analysis through 

new technologies. Accurate diagnostics are critical 

to help keep projects on budget and on time. The Acous-

tic Conformance Xaminer (ACX) and Electromagnetic 

Pipe XaminerV (EPX V) services help operators quickly 

find a leak’s location and describe the extent of the 

damaged pipe that needs fixing. Halliburton created the 

flow imaging tool ACX, which locates and images flows 

behind pipe(s) and is primarily used for flow assurance, 

well integrity and well leaks. The tool can map fluid flow 

around the wellbore, including in between annuli and 

throughout the completion. 

Well leaks are very costly to production returns, 

including the cost of locating and repairing them. There 

are several operational techniques for narrowing down 

a leak’s location. However, these can be time-consuming 

and might not fully explain what is occurring.

When corrosion is a problem, the EPX V pipe inspec-

tion tool quantifies metal loss in one to five concentric 

strings of pipe in a wellbore using accurate high-defi-

nition (HD) frequency technology. The tool helps cus-

tomers examine the whole well in one trip and assess 

pipe condition. The EPX V operates by inducing HD 

frequency electromagnetic energy into the surrounding 

pipe, which propagates through the concentric well 

strings with no wellbore fluid influences. The interac-

tion with the metal of the pipe returns signals to the 

tool, yielding information about the state of metal loss 

in each pipe. halliburton.com n

Deep, high gas-rate horizontal wells are known to 

experience excessive gas interference. The large 

pumping capacity of the electric submersible pump 

(ESP) makes it the artificial lift system of choice for deep 

high-rate wells. In ESPs, however, gas interference fre-

quently overheats the motor, resulting in exces-

sive shutdowns and premature failures. 

HEAL Systems Horizontal Enhanced Artificial 

Lift, or HEAL ESP System, is a downhole flow 

conditioning artificial lift technology designed 

to smoothen and suppress slug flows and result-

ing in improved ESP performance. The HEAL 

ESP System incorporates an encapsulated 

shroud. A vortex separator discharges gas to the 

annulus and intakes liquids into the bottom of 

the encapsulated ESP shroud. Liquids flow past 

the motor section to provide cooling and then 

enter the intake section. ESPs can be equally 

challenged with maintaining critical velocity 

and corresponding pump efficiency. To address 

critical velocity, the annular area between the 

encapsulated ESP shroud and the casing is 

designed to achieve the expected gas rates with-

out entering the critical velocity region.

The HEAL ESP System manages challenges exacerbated 

by small hole size, allowing the benefits of slug flow sup-

pression to be achieved in small casing sizes while achiev-

ing low pump intake pressures. This results in increased 

production with reduced capex and opex. healsystems.com n

SERVICE SYSTEMS HELP FIND PIPE DAMAGES, OFFER EFFICIENT SOLUTIONS

ESP SYSTEM SMOOTHENS, SUPPRESSES SLUG FLOWS

SHALE TECHNOLOGY SHOWCASE:  

PRODUCTION

Halliburton’s line of diagnostic tools helps locate damages within 

the well. (Source: Halliburton)

The HEAL ESP System is a downhole flow-conditioning artificial lift technology. 

(Source: HEAL Systems)
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Hexion’s OilPlus advanced proppants are field-proven 
in more than 1,000 wells, with 1 billion pounds 

pumped in major basins throughout North America.
By increasing the relative permeability of oil in the prop-

pant pack, OilPlus proppant users can produce better wells. 

This includes improved IP, higher cumulative production, 
reduced cost per boe and higher return on investment.

Recent production data studies have proven that 
OilPlus proppants outperform traditional resin-coated 
proppants. A 24% increase in production was shown 

in the Permian Basin. A 24% produc-
tion increase was shown in the Bakken 
Formation. And a 28% increase in pro-
duction was shown in the Eagle Ford 
Formation. Each case study focused on 
a single operator using similar fracture 
designs, and a comparable number of wells 
were used over long periods of time under 
similar downhole conditions.

Upfront investment of about $30,000 for 
an 11% tail-in of OilPlus proppants was 
proven to be returned in less than 30 days 
in the Permian Basin. Based on $53/bbl 
oil, wells that used an 11% tail-in of OilPlus 
proppants generated on average $1.1 mil-
lion more revenue than offset wells during 
a 12-month period. hexion.com n

K imark’s dual-flare system, featuring a 98% destruction rate effi-
ciency, is designed for dual-stream volatile organic compound 

control, particularly in rich, oily shale plays where vapors must be 
considered. Destruction occurs at both high-pressure and low-pres-
sure systems in one modular stack. With a 0 to 30 high-pressure inlet 
range, gas stream flow rates can be achieved between 70.7 Mcm/d 
(2.5 MMcf/d) and 141.5 Mcm/d (5 MMcf/d). The low-pressure gas 
stream is air-assisted with a variable speed blower and inlet ranges 
from 0 oz to 16 oz. 

The advanced datalogging capabilities of the dual flare with the 
onboard computer collects vital data necessary for compliance with 
Quad O and Oa reporting and recordkeeping. The dual flare meets 
the criteria set forth in NSPS 60.18 to include continuous pilot, flare 
tip velocity, minimum heating value, smokeless burn with built-in 
Modbus communications and SCADA-ready operation. It has an intui-
tive touchscreen interface for local control and operates in a leak-free 
capacity with its ability to cut off stream flow in emergency situations. 

The Kimark dual flare is an efficient combustion system with 
advanced safety features such as high liquid-level kill, constant 
flame detection, inlet flame arrestors and inlet gas shut-off valves. 
otacompression.com n

PROPPANTS HELP INCREASE WELL PRODUCTION 

DUAL-FLARE COMBUSTION SYSTEM FEATURES HIGH DESTRUCTION RATE

SHALE TECHNOLOGY SHOWCASE:  

PRODUCTION

Hexion’s OilPlus proppants have been field-proven in more than 1,000 wells. 

(Source: Hexion)

Kimark’s dual flare is designed for dual-stream volatile organic compound 

control. (Source: Kimark/OTA)
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Operators of conventional wells across 

the globe battle excess paraffin wax 

deposition in oil and gas productions. 

Conventional control treatments might 

temporarily remove paraffin wax but 

must be repeated often. Traditional hot 

oil processes and hot water treatments 

might damage formations over time by 

pushing paraffin farther into the forma-

tion, and benzene, toluene, ethylbenzene 

and xylene solvents are extremely toxic. 

Locus Bio-Energy Solutions LLC has 

developed a patent-pending microbial 

technology that delivers fresh and dense 

microorganism populations to problem 

areas. This treatment has been success-

fully applied in the field and is proven to 

remove paraffin wax deposits in oil well 

tubulars as well as adjacent formation rock. 

In addition, microbial treatments can be used in well 

stimulation to remove formation damage from various 

unwanted precipitates near the wellbore such as paraf-

fin, asphaltenes and resins, and any scale attached to 

them. Similar microbial treatments also rapidly soften 

tank bottoms that have lost capacity from sludge build-

up. locusbioenergy.com n

Leading operators increasingly turn to technology 

to address the challenges associated with high well 

counts, geographically dispersed and remote operations, 

and hefty equipment maintenance and costs. As auto-

mation and other digital oilfield initiatives expand, they 

must be augmented by the reality that operational deci-

sions and execution still require human intervention. 

The blending of massive amounts of 

data through technologies provides oper-

ators insight and context and drives fast-

er, more informed decision-making. This 

improves production and drives revenue 

and profitability. 

P2 Energy Solutions is surrounding its 

production data management platform, 

P2 Merrick, with enhanced mobility and 

operational intelligence capabilities to 

make management by exception a reality 

for customers. P2 Merrick offers

• Connection of the field and back 

office through tablet/phone-based 

mobile applications;

• Real-time surveillance and monitor-

ing of asset performance; 

• The ability to alert and notify the right people at the 

right time with the right data; and

• Visualization and diagnostic tools to support issue 

identification and resolution.

The platform also is designed to improve pumper-to-

well ratios, reduce man hours and associated costs, and 

reduce downtime and deferments. p2energysolutions.com n

CONTROL TREATMENT PROVEN TO REMOVE WAX PARAFFIN

PUMPING BY EXCEPTION CANNOT HAPPEN WITHOUT SURVEILLANCE BY EXCEPTION

SHALE TECHNOLOGY SHOWCASE:  

PRODUCTION

Locus Bio-Energy Solutions’ microbial technology delivers fresh and dense microorganism 

populations to problem areas. (Source: Locus Bio-Energy Solutions LLC)

P2 Merrick enhances mobility and operational intelligence capabilities. (Source: 

P2 Energy Solutions)

Reduced Lease Operating Expense through 

Less Frequent Treatments & Stripping Jobs

Removes Paraffin

Locus System Hot Water Hot Oil Solvent

Improves Corrosive Bio-films

Potential Increase in Oil and Gas

Production Income

Cleans Flowlines and Storage Tank

Bottoms as part of Treatment

Environmentally Friendly – No

Special Handling Required

http://EPmag.com
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A successful production 

chemical program that 

leads to reduced costs, greater 

efficiencies and increased 

well productivity is essential to 

remaining competitive in the 

market. The Ayre-Flo System, a 

chemical injection technology, 

is optimizing well performance 

by challenging traditional 

application methods.

Pro-Ject Chemicals’ Ayre-Flo 

System uses a pressure-balanc-

ing technique to apply chem-

icals into oil wells throughout 

the day using virtually no 

moving parts. The steel chem-

ical tank is fully contained 

and requires no outside 

gas supply or power source for operations. A patented 

process of integrated flush sequences ensures consistent 

chemical residual levels. With Sync Mode, the pump-off 

controller initiates the chem-

ical treatment, moving fluid 

for the flush. Operations are 

SCADA-enabled with two-way 

command and control, pro-

viding real-time data. 

An operator recently 

conducted a field review 

comparison in the Wolfberry 

Formation with more than 

400 wells and three chemical 

vendors. Each vendor had 

been treating wells for more 

than a year, and the severity 

of downhole conditions was 

relatively consistent across the 

field. The wells with the Ayre-

Flo chemical injection meth-

od had an average run time of 

260 days compared to 140 days for the standard treating 

methods, resulting in significantly reduced well failures 

and overall total cost of ownership. pro-jectchemicals.com n

W hile the oil and gas economy continues to recover, 

the industry emphasis is on finding new solutions 

to old production challenges such as increased efficien-

cies and reduced operating expenses. Production lubri-

cant ProFlow is offered by ProOne for artificial lift well 

systems. Results are field-proven in live pilot tests with 

some of the world’s largest oil producers. The lubricant 

is a polarized bonded thin film nanotechnology designed 

for production wells. Positively charged at 

the molecular level, the treatment bonds to 

all metal surfaces of rod, tubing and pump 

components to reduce friction, torque 

and drag by up to 80%. Among the direct 

behavior changes resulting from these 

reductions are increased pump efficiency, 

production volume and pump-off times, 

with a reduction in rod load and flowline 

pressure. After almost two years of testing 

in all pump types and well situations for 

major producers, this fluid treatment is 

serving a rapidly expanded market with 

new pilot testing planned or already com-

menced at other well-known majors and 

independents. pro1energy.com n

CHEMICAL INJECTION SYSTEM HELPS REDUCE WELL FAILURES

LUBRICATION TREATMENT FOR ARTIFICIAL LIFT SYSTEMS

SHALE TECHNOLOGY SHOWCASE:  

PRODUCTION

The Ayre-Flo system pulses small packets of chemical into oil 

wells throughout the day, eliminating the need for chemical 

pumps and treater trucks. (Source: Pro-Ject Chemicals)

The ProFlow production lubricant enhances  

production in artificial lift systems.  

(Source: ProOne)

http://EPmag.com
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SHALE TECHNOLOGY SHOWCASE:  

PRODUCTION

MyQuorum Field Insights is the first cloud-based soft-
ware for end-to-end field data capture, operations 

management and production reporting. Using a mobile 
app that runs on any iOS or Android tablet, field workers 
can capture information such 
as oil and water run tickets, 
maintenance, common services 
and treatments. Information 
collected in the field automati-
cally syncs with web-based dash-
boards that offer production 
reporting, forecasting, key per-
formance indicators, downtime 
analytics and lease operating 
statement analytics. In addition, 
energy companies can integrate 
myQuorum Field Insights with 
reservoir systems to track pro-
duction targets and variances. 

The latest release of the 
program offers an advanced 
allocation engine to distribute 

oil, gas, water and components. A new interactive user 
experience lets users visually create and manage alloca-
tion flow networks with easy-to-use templates and drag-
and-drop tools. Through integration with accounting sys-

tems, myQuorum Field Insights 
lets users create customizable 
allocation reports including 
regulatory, joint venture and 
royalty reports. 

The program makes it pos-
sible for energy companies to 
eliminate manual paper-based 
processes, optimize well perfor-
mance, ensure run ticket accu-
racy and reduce downtime. 
The net result is cost savings 
and higher profits. For exam-
ple, one Oklahoma City-based 
E&P company saved more than 
$600,000 per month across 
25 well sites using myQuorum 
Field Insights. qbsol.com n

Data are the lifeblood of the digital oil field. 
Data can help producers improve nearly 

all aspects of their oil and gas production, from 
maximizing equipment performance and meet-
ing production targets to lowering operating 
costs. In many operations, however, data are still 
collected manually and confined in silos, with 
limited integration between systems. In other 
cases, it’s a blowout: Too much data overwhelms 
operators and lacks the context needed to help 
them make informed decisions. 

The ConnectedProduction offering from 
Rockwell Automation creates an intelligent 
automation ecosystem, providing producers 
with actionable information at their fingertips. 
The ConnectedProduction environment brings 
the digital oil field to life by

• Connecting production equipment, devices 
and systems;

• Seamlessly integrating data; and 
• Transforming data into actionable operational  

information. 
Once in place, the offering allows producers to visu-

alize and control all aspects of production. By collect-

ing the right data and contextualizing it into real-time 
diagnostics, production trends and key performance 
indicators, operators can better understand equipment 
performance and make more informed decisions. This 
can help producers maximize operations performance, 
optimize production facilities, enhance production agility 
and reduce downtime. rockwellautomation.com n

CLOUD-BASED SOFTWARE OFFERS ENHANCED FIELD DATA CAPTURE CAPABILITIES

AUTOMATED ECOSYSTEM PROVIDES PRODUCERS WITH ACTIONABLE INFORMATION

myQuorum Field Insights is the first cloud-based  

software for end-to-end field data capture.  

(Source: Quorum)

Rockwell Automation’s ConnectedProduction allows producers to visualize 

and control all aspects of production. (Source: Rockwell Automation)
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A stable foundation is essential for 

rod-pumped wells to protect surface 

equipment and to keep production flow-

ing. Even a slight shift in alignment of 

the pumping unit base can cause prema-

ture wear or damage to the polished rod, 

wellhead equipment and pumping unit 

components. In regions that experience 

seasonal freeze-thaw cycles or in fields 

with soggy, unstable ground, soil move-

ment often results in detrimental shifting 

of the pumping unit base. For operators 

this translates to increased operational 

costs and environmental problems. 

Weatherford offers a friction-driven pil-

ing system that eliminates shifting of the 

pumping unit base in unstable soil con-

ditions. This patent-pending total engi-

neered system distributes the load of the 

surface equipment among several hollow 

piles that are driven to achieve precise 

load-bearing capacities. Movement or 

load changes in the surrounding soil will 

not cause a friction-driven piling base to 

settle or shift—even in permafrost or dif-

ficult geological conditions.

Friction-driven piling systems save 

operators significant time and money 

compared with gravel pads or helical 

piling systems. For operators looking to 

enhance operational safety, reduce costs 

and downtime, prolong equipment life, 

prevent pumping unit settling and elim-

inate foundation resets, friction-driven 

piling foundations provide an economi-

cal solution. weatherford.com n

FRICTION-DRIVEN PILES DELIVER SOLID PUMPING UNIT FOUNDATIONS

A friction-driven pile system was 

installed at a Weatherford testing 

facility in Williston, N.D., prior to 

deployment for customers in the 

Bakken Shale. (Source: Weatherford)

SHALE TECHNOLOGY SHOWCASE:  

PRODUCTION
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The development of water sources for EOR; recycling 

of fracturing water; and management, treatment 

and disposal of produced water can result in substantial 

costs for oil and gas project operators. 

A 2016 Columbia University and Barclays report said 

that unconventional drilling accounts for close to half 

of U.S. oil and gas production, and this production is 

dependent on reliable and sustainable access to water. 

Additionally, according to Fountain Quail’s website, 

“Across all U.S. shale plays, an average of 12 barrels of 

water is produced for every barrel of oil. In 2015 approx-

imately 66 million barrels per day flowed out of onshore 

U.S. oil and gas wells. By 2020 produced water volumes 

are expected to reach 92 million barrels per day.” 

Mark Wolf, director of onshore facilities in the Process 

and Flow Technologies group for National Oilwell Varco, 

works extensively on the company’s water management 

technologies. “The shale players in the Permian Basin 

are leading the industry out of the downturn,” he told 

E&P. “There is not enough traditional water supply to 

sustain drilling and fracking activities, so water treatment, 

storage, and transportation and reuse of flowback water 

will be critical to the operators’ success.”

Michael Dunkel, vice president–water at CH2M, 

added, “I believe that water management for upstream 

will evolve substantially. Lower cost and more sustainable 

solutions will be developed over the next few years.”

The following is a sampling of some of the new technolo-

gies and products available for water management needs. 

Editor’s note: The copy herein is contributed from service com-

panies and does not reflect the opinions of Hart Energy.

A wave of new water  
management tools, services   

More affordable and effective solutions are being  

developed for water management processes. 

Produced water processing takes place at a well site in 

Oklahoma. (Source: Chesapeake Energy)
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In support of the Oklahoma gover-
nor’s initiative to reuse or recycle 

water produced in oil and gas oper-
ations, a report assessed the alter-
natives to injecting produced water 
from oil and gas wells into disposal 
wells in Oklahoma. 

The technical study, led by CH2M, 
investigated produced water volumes, 
water quality, top water users and 
water treatment costs. Ten represen-
tative cases were assessed by coupling 
a produced water user or alternative 
disposal method to an existing pro-
duced water source and evaluating 
the economics of each case to make 
recommendations. The costs for the 
10 cases range from $0.57/bbl of 
water to more than $7/bbl of water. 

Key findings included the discovery 
that produced water reuse by the oil 
and gas industry is the most viable 

cost-effective alternative due to min-
imal water treatment needs and thus 
low treatment costs. Also, a special 
case of water reuse was evaluated 
using surplus produced water from 
the Mississippi Lime play area and 
conveying the water to sites in Blaine 
County for oil and gas reuse. The 
study also determined that due to low 
water treatment costs and potentially 
limited water conveyance require-
ments, evaporation technology could 
be a viable alternative to disposal. 
In addition, another key finding was 
that water treatment and desalination 
techniques are technically imple-
mentable but appear impractical at 
this time. owrb.ok.gov/2060/pwwg.php n

TEQUATIC PLUS Filters are bringing the next 
generation in filtration capabilities to the oil 

field, helping companies protect disposal wells and 
achieve more economical recycling and reuse of 
produced water and fracturing flowback. The fil-
ters are designed to handle high solids even in the 
presence of oil, facilitating continuous filtration of 
particles down to 15 µ in water containing total sus-
pended solids as high as 10,000 mg/L. The result 
is a high-uptime, low-maintenance option that can 
reduce worker exposure and the hazardous dis-
posal headache related to consumable filters like 
bags and cartridges. 

The automated and continuous self-cleaning 
features of TEQUATIC PLUS Filters facilitate the 
handling of highly variable solids loadings and 
allow them to operate not only as standalone filters 
but also as protection for finer polishing steps. 
The compact nature and low-maintenance profile 
makes the filters well suited for mobile applications 
and remote oilfield sites. Consequently, companies 
have been adopting this technology, including one 
water service provider that is now recycling nearly 
100% of its produced water. cleanfiltration.com n

OKLAHOMA PRODUCED WATER STUDY ASSESSES ALTERNATIVES

SELF-CLEANING FILTERS FOR PRODUCED WATER RECYCLING 

The Red River is an important waterway 

separating Oklahoma and Texas.  

(Source: CH2M)

The automated and continuous self-cleaning features of TEQUATIC 

PLUS Filters facilitate the handling of highly variable solids loadings. 

(Source: Clean Filtration Technologies LLC)

SHALE TECHNOLOGY SHOWCASE:  

WATER MANAGEMENT
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Digital H2O, a digital oilfield water management solu-

tions company, recently expanded its Water Asset 

Intelligence service into Pennsylvania. The platform saves 

oil and gas service providers and midstream and E&P 

companies money by giving them the tools they need 

to efficiently manage water production, transportation 

and disposal. The service offers strategic and competitive 

intelligence on water disposal and provides data on oil 

and gas production from drilled wells, including 

well characteristics and historical production. 

Filters (e.g., geography, well type and operator) 

help users customize their analysis, and well-by-

well analysis also is available. One of the plat-

form’s most used features is the water transfer 

module, where clients can analyze where disposal 

water is going and discover usage information 

about disposal wells. 

“Another new feature we are adding to the Marcellus/

Utica in the coming weeks is transparency into recycling 

centers. Recycling is also a huge part of the water life 

cycle in Appalachia,” said Susan Olson, managing direc-

tor of Digital H2O.

In addition to Pennsylvania, Water Asset Intelligence 

already covers the Permian shale regions in Texas and New 

Mexico and the Bakken in North Dakota. digitalh2o.com n

To be able to rely on produced water from multiple 

sources, producers have identified some common 

key performance metrics for treating produced water to 

make it suitable for fracturing supply. These metrics typ-

ically include iron removal, total suspended solids (TSS) 

removal, hydrocarbon removal and bacteria disinfection. 

H
2
S, where encountered, must be safely eliminated. 

Another key goal is to keep solids from settling out in 

pits and containment tanks.

Fountain Quail has developed the new generation 

ROVERXL platform. The ROVER chemical clarification 

system was developed more than 15 years of pretreatment 

experience ahead of the company’s NOMAD evaporator 

systems. Fountain Quail found it to be the lowest oper-

ating cost and most adaptable system to effectively 

remove iron, TSS and hydrocarbons. Solids are 

removed as a dry cake for disposal. 

The ROVERXL also features a new flotation sec-

tion that allows improved hydrocarbon removal. 

The platform will have 150% of the capacity with 

a similar footprint (two 15-m [48-ft] long trailers). 

In addition, one of the largest costs associated 

with recycling is manpower, so the ROVERXL is 

designed to be completely automated and failsafe to 

reduce manpower requirements. fountainquail.com n

PLATFORM MANAGES WATER PRODUCTION, TRANSPORTATION AND DISPOSAL

SYSTEM REMOVES IRON, TSS AND HYDROCARBONS

SHALE TECHNOLOGY SHOWCASE:  

WATER MANAGEMENT

In addition to Pennsylvania, Water Asset Intelligence 

already covers the Permian and Bakken shale regions. 

(Source: Digital H2O)

The Fountain Quail ROVER treatment system was 

deployed at a Delaware Basin saltwater disposal site, 

removing TSS as dry cake and delivering clean brine 

for fracturing supply. (Source: Fountain Quail Energy 

Services LLC)
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Gradiant Energy Services offers several technologies, 

including free radical disinfection, selective chem-

ical extraction and carrier gas concentrator for water 

management and treatment. 

Free radical disinfection provides short-term kill for 

disinfecting water with no hazardous chemical handling. 

The treatment uses salt, water and electricity to generate 

a mixed solution that provides effective bacteria kill of 

sulfate-reducing bacteria and acid-producing bacteria. 

The treatment is a mobile system that treats water on the 

fly up to a rate of 120 bbl/min. 

The technology allows operators to ensure that the 

water pumped downhole and reaching the reservoirs 

is properly disinfected and treated. Proper disinfection 

eliminates the long-term problems that can occur from 

bacteria growth, H
2
S and corrosion. 

Selective chemical extraction is a treatment that takes pro-

duced and flowback water and recycles the water back to a 

clean brine reusable for fracturing operations. The technol-

ogy uses a patented algorithm to develop the chemical dos-

aging along with a patented lamellae clarifier. The system is 

designed to treat 10,000 bbl/d in a modular capacity.

In addition, the carrier gas concentrator is an evapo-

ration system that runs off of the operator’s field gas to 

reduce the volume of water the operator is handling on 

location, significantly reducing trucking cost. This sys-

tem also is mobile and reduces water volume by using a 

humidification process. The amount of particulate matter 

released in the vapor is minimized through the patented 

technology, the bubble column. The evaporation unit can 

evaporate about 1,000 bbl/d. gradiantenergyservices.com n

Hexion’s AquaBond proppants, available in 20/40, 

30/50 and 40/70 mesh sizes, are an advanced resin- 

coated sand. These proppants use a resin chemistry that 

reduces the production of formation water compared to 

traditional proppants while maintaining oil and gas produc-

tion. This increases the profitability of the well by reducing 

wastewater storage and disposal costs.

The AquaBond proppant’s Stress 

Bond proppant technology delivers 

all of the benefits of a curable resin- 

coated proppant, including prop-

pant flowback control, reduction of 

proppant fines generation, minimi-

zation of proppant embedment and 

enhanced well production, com-

pared to traditional proppants.

AquaBond proppants also 

increase hydrocarbon production, 

as shown in a recent case study. 

Results yielded a 36% hydrocar-

bon production increase over tra-

ditional proppants in offset wells 

in the Granite Wash Formation 

after 12 months. These proppants 

are helping operators reduce water, maximize well prof-

itability and lower cost per barrel of oil equivalent.

These proppants are being used in multiple basins 

across North America where minimizing water produc-

tion is essential. The cost savings to operators combined 

with the enhanced production will yield improved 

returns. hexion.com/aquabond n

TECHNOLOGIES IMPROVE WATER MANAGEMENT, TREATMENT PROCESSES

PROPPANT REDUCES PRODUCED WATER AND INCREASES PRODUCTION

SHALE TECHNOLOGY SHOWCASE:  

WATER MANAGEMENT

The selective chemical extraction system is designed to treat 10,000 

bbl/d in a modular capacity. (Source: Gradiant Energy Services)

AquaBond proppants are available in 20/40, 30/50 and 40/70 mesh sizes. (Source: Hexion)

http://EPmag.com
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Water recycling and/or disposal is becoming 

increasingly important in unconventional pro-

duction due to the massive amount of water involved in 

completion and production processes. Locus Bio-Energy 

Solutions LLC has developed a patent-pending microbe-

based clarification treatment specifically designed to 

separate hydrocarbons from flowback and produced 

water. This environmentally friendly technology has 

applications in both water recycling and in disposal well 

injection of produced water. 

The company’s product can rapidly demulsify 

entrained hydrocarbons and destabilize solid suspen-

sion impurities such as scale and sand, allowing them 

to immediately separate out of the brine. The hydro-

carbons can then be mechanically recovered to add 

to oil sales volume while impurities are filtered out. 

The treatment is nontoxic and easy to implement. 

locusbioenergy.com n

National Oilwell Varco’s (NOV) horizontal gun bar-

rel offers significant benefits to operators beyond 

IOR. Designed to be more efficient than traditional or 

enhanced vertical gun barrels, the NOV horizontal gun 

barrel is engineered with fracturing flowback and saltwater 

disposal in mind. Already being adopted in the Permian 

Basin and Marcellus Shale, a single horizontal gun barrel 

replaces multiple offload tanks, gun barrels and transfer 

pumps. The horizontal orientation recovers far more oil 

with less residence time than a typical vertical gun barrel.

Increased hydraulic fracturing activity is leading to 

more solids in the wellstream, which can mean frequent 

tank cleanouts. This problem can be elim-

inated with NOV’s proprietary Tore solids 

fluidizing technology, which quickly and 

efficiently removes solids from the horizon-

tal gun barrel without disturbing the separa-

tion of oil and water. 

The horizontal gun barrel also is featured 

in NOV’s optimized saltwater disposal pro-

cess, which is designed to deliver better water 

quality at lower cost and produce cleaner, 

drier oil. Combined with NOV’s WaterWolf 

dynamic oil recovery system and desanding 

skid, the complete suite offers a more effi-

cient option for water recycling. nov.com n

TREATMENT SEPARATES HYDROCARBONS FROM FLOWBACK AND PRODUCED WATER 

HORIZONTAL GUN BARREL REPLACES MULTIPLE OFFLOAD TANKS, TRANSFER PUMPS

SHALE TECHNOLOGY SHOWCASE:  

WATER MANAGEMENT

The separation achieved two hours after the microbe-based 

clarification treatment is shown. (Source: Locus Bio-Energy 

Solutions LLC)

The orientation of the horizontal gun barrel recovers 

far more oil with less residence time than a typical 

vertical gun barrel. (Source: NOV)

Separated 

hydrocarbons

Brine

Treated 

produced water

Untreated 

produced water

Separated 

solids/impurities
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OriginClear’s Electro Water Separation (EWS) tech-

nology efficiently removes nonsoluble organics and 

inorganics such as free and dispersed oil and suspended 

solids from produced water. The system uses electricity 

and nondonating anodes to break the oil/water emul-

sion and coagulate and float suspended solids and oils to 

the surface of the water so that they can be easily raked 

off for recovery or simplified disposal. 

In a recently added final stage called Advanced 

Oxidation, the electrical fields 

already generated remove dissolved 

contaminants such as ammonia, 

H
2
S, metal ions and other chemi-

cals that are hard to remove from 

influent water. Throughout the 

process, Advanced Oxidation kills 

bacteria and oxidizes most heavy 

metals as well as many miscible and 

dissolved organic contaminants. 

The combined technology, 

EWS:AOx, is modular, energy- 

efficient, continuous and easy 

to manage. It fits right into any water treatment 

process and works ahead of filters and membranes 

to improve final water quality and increase the lifes-

pan of all water treatment equipment. EWS:AOx has 

been demonstrated to remove 99.9% of turbidity and 

reduce suspended solids and hydrocarbons to below 

detection limits on produced water from Colorado gas 

wells, West Texas intermediate wells, and Monterey 

and Niobrara formations. originclear.com n

According to Quorum, it is the only software pro-

vider that offers water management as part of an 

end-to-end solution for field data capture, oper-

ations management and production reporting. 

With new capabilities for managing water volumes, 

capturing water tickets, tracking water movement, 

forecast scheduling and future state dispatching, 

energy companies gain real-time visibility into water 

volumes and balances, locations, potential sources, 

and destinations. And because water management 

is an integrated part of myQuorum Field Insights, 

operators and third parties can capture and upload 

water tickets electronically from any iOS or Android 

tablet and then review and validate those tickets with 

a seamless approval process. With Quorum energy 

companies can track the movement of all water types 

from cradle to grave with a single system that allows 

better regulatory compliance. 

With fracturing consuming three times more water 

than a decade ago, water is quickly contributing to the 

majority of well lease operating expenses. Quorum 

is addressing this issue by optimizing the way water is 

managed in the field. By using Quorum’s water man-

agement tool, companies are able to optimize the way 

water is supplied, used, disposed and tracked, ultimately 

cutting costs and reducing risk. qbsol.com n

TECHNOLOGY EFFICIENTLY REMOVES NONSOLUBLE ORGANICS AND INORGANICS

SOFTWARE TRACKS MOVEMENT OF ALL WATER TYPES

SHALE TECHNOLOGY SHOWCASE:  

WATER MANAGEMENT

EWS is a highly scalable, continuous process that uses electricity in small programmed 

doses to gather up oils and suspended solids. (Source: OriginClear)

With myQuorum Field Insights, users can capture and upload 

water tickets electronically from any iOS or Android tablet. 

(Source: Quorum)

http://EPmag.com
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The EnergyMakers Advisory 

Group is publishing a com-

prehensive 300-page metastudy 

that identifies and qualifies the 

complex risk factors and recent 

trends associated with the oil and 

gas industry’s operational reliance 

on Class II saltwater disposal wells 

for the safe and effective disposal 

of produced water, fracturing water 

and approved oilfield liquid wastes 

as well as protection of U.S. drink-

ing water sources. 

There is a complex array of 

conflicting information surround-

ing use and regulation of under-

ground disposal wells, often with 

politically driven undertones. In 

an even-handed, fact-based man-

ner, The EnergyMakers Advisory 

Group explores these under-

ground injection control (UIC) 

issues at a macro, regional and 

local level supported by detailed 

maps, relative risk weighting fac-

tors, and charts and indices allow-

ing operators to identify those 

assets and UIC formations with 

higher relative risk that may bear 

more detailed exploration 

or risk mitigation.

The coverage universe includes 

a deep dive into each of the 

leading onshore U.S. basins cov-

ering basin and region-specific 

injection, seismicity, formation 

health risk indicators, scientific 

underpinnings, regulatory and 

litigation landscapes, operations 

continuity and best practice 

considerations, region-specific 

opportunities for risk reduction, 

and new investment frontiers. 

energymakersAG.com n

Veolia has developed ShaleFlow, a cost-effective 

mobile system for treatment and reuse of flowback 

and produced water from hydraulic fracturing opera-

tions. This compact, transportable system incorporates 

proven technologies in a three-trailer configuration 

with the flexibility to be moved as the field is developed. 

ShaleFlow can treat up to 10,000 bbl/d and accept a wide 

range of influent water quality containing up to 300,000 

total dissolved solids. The system removes partic-

ulates and scale-formers to low levels, generating 

water quality suitable for reuse in fracturing and 

completion operations. Water treatment and 

reuse reduces freshwater demand, recovers oil 

from produced water and minimizes produced 

water disposal costs.

Another Veolia product released this year 

is the CoStrip degasifier. CoStrip effectively 

removes dissolved gases such as BTEX (ben-

zene, toluene, ethylbenzene and xylene), vola-

tile organic compounds, CO
2
 and H

2
S without 

the need for pretreatment. Typically installed 

as part of a treatment train that enables surface 

water discharge, CoStrip minimizes the capex 

and opex costs of the overall system. Its effec-

tive operation reduces chemical and sludge 

costs when paired with chemical softening and 

extends the life of reverse osmosis membranes. 

veolianorthamerica.com/en n

REPORT IDENTIFIES AND QUALIFIES SALTWATER RISK FACTORS, TRENDS

TOOLS REDUCE WATER MANAGEMENT COSTS

SHALE TECHNOLOGY SHOWCASE:  

WATER MANAGEMENT

The 300-page report will cover 13 onshore 

U.S. oil and gas plays at macro, regional 

and local levels. (Source: The EnergyMakers 

Advisory Group)

Veolia’s water treatment products delivered with a service contract are 

designed to provide worry-free operation, guaranteed performance and 

risk mitigation. (Source: Veolia)
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The Victaulic Refuse-to-Fuse joining system for 

high-density polyethylene (HDPE) pipe is a line of 

small and large-diameter couplings, fittings, transitions 

and accessories that can join SDR 7 to 21 HDPE pipe 

up to 10 times faster than fusion—the common method 

used in connecting water and slurry HDPE lines. The 

Victaulic system eliminates the need for fusion, providing 

a faster, simpler joining method that can be used in a 

variety of applications including flowlines, water trans-

portation, fracturing ponds, water treatment, saltwater 

disposal and facility construction. 

Produced water transportation and disposal costs can 

represent half of a shale well’s operating expenses and is 

one of the biggest challenges facing an operator’s bottom 

line. To put a lid on these costs, operators are building 

their own production and water disposal facilities instead 

of relying on third-party waste management companies.

Victaulic’s HDPE system is helping shale operators 

build saltwater disposal facilities faster with lower over-

all installed costs. The couplings can be easily installed 

in vertical orientations as well as in tight spaces using 

simple hand tools and can be reused from site to site. 

Victaulic’s Refuse-to-Fuse system has been successful-

ly deployed by major operators in several shale plays, 

including the Permian and Eagle Ford. victaulic.com n

Electrocoagulation (EC) treatment for shale 

play well flowback fluids dates back to the early 

2000s. Its role is the heartbeat in many flowback 

fluid treatment processes. It breaks emulsions and 

reduces insoluble and soluble hydrocarbons, heavy 

metals, suspended solids, organics and bacteria 

concentrations at efficiencies exceeding 98%. 

Traditional EC methods, however, have a prob-

lem—passivation. This detrimental challenge 

causes oxide scale or coating buildup on the 

system’s electrodes, adding significant costs in 

manpower, power consumption, efficiency and 

disposal. Passivation can quickly cause treatment 

efficiency degradation and shutdown for costly 

electrode (plate) cleaning or replacement.

Water Vision Inc. has developed a proprietary 

ThinCell EC technology that completely elimi-

nates passivation. The technology uses sacrificial elec-

trodes consisting of a common waste product that are 

completely consumed and efficiently replenished with-

out costly unit downtime. There is no need for electron/

plate removal for cleaning (acid wash or grinding) or 

replacement. Passivation elimination preserves the nec-

essary electrical amperage for the cell operation, lower-

ing power requirements and usage. ThinCell technology 

increases uptime, reduces maintenance and lowers both 

costs and safety risks.

Because of its technology, the ThinCell has a small 

footprint and is available in a variety of mobile configu-

rations and flow rates from five to greater than 500 gal/

min. watervisioninc.com 

BUILD SALTWATER DISPOSAL FACILITIES FASTER WITH LOWER OVERALL COSTS 

SHALE FLOWBACK FLUIDS TREATMENT ELIMINATES PASSIVATION

SHALE TECHNOLOGY SHOWCASE:  

WATER MANAGEMENT

The speed and ease of installation of the Victaulic HDPE joining 

system enabled Atlas Resources to construct its Hamman  

saltwater disposal facility in just 10 days vs. six weeks with 

fusion. (Source: Victaulic)

ThinCell technology increases uptime, reduces maintenance and  

lowers both costs and safety risks. (Source: Water Vision Inc.)

http://EPmag.com
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Stewart Maxwell, Aquaterra Energy

S
uitable for use in benign, shallow-water locations 

such as West Africa, Southeast Asia and the Medi-

terranean, conductor-supported platforms (CSPs) are 

seeing growing demand because of a need for speedy, 

efficient fabrication and installation in the race for first 

oil. Compared to conventional jacketed piled platforms 

or subsea trees for shallow-water development projects, 

CSPs boast shorter delivery times, reduced intervention 

and platform costs, and simplified project management. 

The CSP’s main financial and technical attributes are 

borne from the ability to combine the use of the same 

jackup rig to install the CSP as well as drill at site.

The deployment of CSPs is increasing because of 

growing demand for modularized wellhead platforms, 

which can be built and installed in smaller discrete 

packages across several fabrication yards. The CSP 

allows flexibility of installation, allowing the parts to be 

shipped by a supply vessel and fixed in place by a stan-

dard cantilever jackup rig without additional heavy-lift 

installation vessels or by the use of small crane barges, 

lift boats or shear leg cranes—whatever is available in 

the region. The bespoke design also negates the need 

for diver or ROV involvement and any hot work, which 

mitigates inherent risk and scheduling barriers while 

cutting incremental costs. In addition, the CSP can 

potentially increase local content if this is an economic 

or political driver for the project.

Minimum-facility CSPs
The benefits of rig-installable CSPs often outweigh those 

of traditional platforms and subsea trees for shallow-wa-

ter development projects. Aquaterra Energy has been 

delivering its own minimum-facility CSP option, Sea 

Swift, for nearly a decade. The use of the company’s own 

complex structural engineering modeling software and 

analysis is used to determine system strength, stability 

and design fatigue life of the Sea Swift with location-spe-

cific metocean and geotechnical data. Sea Swift 

combines the advantages of a platform with the 

rig-run benefit of a subsea development to achieve 

lower capital and installation/intervention costs. 

Sea Swift has been installed across several shal-

low-water locations, including three in West Africa, 

one in Egypt and one in the Far East. Recently, 

Aquaterra Energy announced it had designed, 

fabricated and installed a new Sea Swift platform 

for PICO Petroleum Integrated Services, the lead 

contractor for Amal Petroleum Co.’s Amal Field, 

in the Gulf of Suez offshore Egypt. Another is 

underway offshore Trinidad and Tobago.    

Its deepest deployment to date is at 65 m (213 

ft) water depth using two subsea structures off-

shore Peninsular Malaysia. Sea Swift is also the 

largest known CSP in terms of topside weight 

at more than 400 tonnes fully laden. As a tried 

and tested concept, the maximum water depth 

is currently about 80 m (262 ft), with conceptual 

engineering assessments underway by Aquaterra to 

increase this capability beyond 90 m (295 ft) and 

even 100 m (328 ft). This investigation also will 

consider multiple installation options.

CSP design tackles new depths   
Minimum-facility CSP combines the advantages of a platform with the rig-run benefit of a 

subsea development to achieve lower capital and installation/intervention costs. 

The Sea Swift was installed in 23 m water depth in the Gulf of Suez 

offshore Egypt and incorporated a bridge link from the Amal-C Sea 

Swift to the existing neighboring Amal-B platform as well as the design 

of new risers and pig receivers on the Amal-A platform. (Source: 

Aquaterra Energy)

http://EPmag.com
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Sea Swift was recently installed at 23 m (75 ft) in the 

Amal-C Field offshore Egypt and includes a 385-tonne 

topside featuring a helideck and emergency accommo-

dation with provision for six wells. The design provides a 

lower cost option that can be delivered signifi cantly faster 

than traditional platforms—from concept to completion 

in only 18 months. It also can rapidly increase production 

from platforms constrained by existing slots and, in other 

applications, allows wells to be drilled, completed with dry 

trees and installed before the arrival of the main process-

ing platform. The Egypt project also supported jobs in 

the local area at Alexandria and Zeit Bay yards.

Sea Swift construction also is underway for a fi eld off-

shore Trinidad and Tobago. It will be installed at 27 m 

(88.5 ft) water depth; will accommodate up to four wells; 

and will include local power generation, manifolds and a 

control system. The design project, which is anticipated to 

last up to six months, will overlap with the fabrication to 

meet the tight delivery timetable.

In 2014 a Sea Swift platform was installed in the Sèmè 

Field in 26 m (85 ft) water depth offshore the Republic of 

Benin. Commissioned by South Atlantic Petroleum Benin 

S.A. (SAPETRO), the lightweight platform was fabricated 

in Tunisia and installed by a jackup drilling rig, negating 

the need for a heavy-lift vessel. It connects fi ve wells to an 

onshore processing facility. Although a Sea Swift topside 

would normally be installed by the jackup completing the 

drilling operations, an available pipelay vessel was used 

for the Sèmè Field topside installation. This removed the 

lift weight constraint caused by the jackup lift and skid-

ding capacity required for the installation.

The vessel consists of a 200-tonne integrated deck 

topsides, riser guides, boat landing and a 121-tonne sub-

sea jacket structure. Equipment is controlled from the 

onshore facility via an integrated fi ber-optic commu-

nication and power cable. The freestanding Sea Swift 

structure uses four 30-in. well conductors tied together 

by the subsea structure. This provides structural sup-

port to the topsides while also housing the well casings. 

Production is controlled from an onshore facility at 

Cotonou, Benin’s largest city, via an integrated fi ber-

optic communication and power cable.

Early analysis, assessment
Since the conductors provide structural support to the 

topsides through axial compression and bending resistance 

as well as supporting the well casing, wellhead and surface 

tree, the total conductor length is defi ned by the water 

depth at the platform location, topsides elevation and foun-

dation setting depth. Subsea support structures are used to 

provide rigidity to the conductors and extend design life 

through the reduction of fatigue. The weight of the pro-

posed topside also needs to be considered when designing 

for deeper depths as this will play a considerable part in lim-

iting the facilities available and installation techniques.

Sea Swift essentially uses the well’s environmental 

conductors as primary structural members to support 

the weight of the platform’s topsides and associated 

equipment. Each individual platform substructure is a 

one-off design to suit varying parameters such as water 

depth; soil structure; and sea conditions, in particular 

wave frequency. These design considerations must be 

taken into account at any depth to maximize fatigue life 

and steadfastness of the entire structure, which can nor-

mally be left in situ for up to 25 years. Due to potentially 

complex environmental conditions, fatigue is one of the 

main design drivers for a CSP, as with all dynamically 

sensitive offshore structures.

Aquaterra’s in-house structural engineering modeling 

software and analysis expertise is used to demonstrate an 

acceptable structural performance for the CSP in terms 

of offshore constructability; in-place strength and stabil-

ity; dynamic response; fatigue endurance; and seismic 

design based on the soils, metocean data and equip-

ment loads. This dynamic behavior must be captured 

and understood to allow the structure to be designed 

and comply with the environmental loading applied. A 

review of fatigue design elements such as cathodic pro-

tection of conductors/piles and weld improvements will 

enable a maximum fatigue design life to be achieved. An 

assessment of seismic activity, which is common in many 

locations, must also be carried out to determine seismic 

loads and additional reinforcement options such as skirt 

piles to create a more robust and secure foundation.

Pushing the design envelope 
As the price of fabricated steel has tumbled, so has the 

straight cost differential between a conventional jacket and 

a Sea Swift. However, the overall cost savings really come to 

the fore when using smaller and more agile fabrication 

yards and a jackup for installation, ensuring simpler proj-

ect management and reduced risk. This, alongside its 

potential to reach deeper depths, has meant that in today’s 

cost-constrained climate the CSP is quickly becoming a 

more fi nancially viable option for fast and effective produc-

tion in marginal shallow-water developments. 

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

A
s digital technologies developed during the last 20 

years, the oil and gas industry began its own digital 

transformation, using the Industrial Internet of Things 

(IIoT) and Big Data analytics to enhance the E&P life 

cycle. Halliburton’s Voice of the Oil Field tool bridges 

oilfield operation computing domains with office/cloud 

computing domains in real time. 

The technology represents a shift from many digi-

tal oilfield programs that were implemented between 

2000 and 2010 and focused on operational data. 

Technologies such as IIoT, edge analytics, Big Data 

analytics and cloud computing enable collecting and 

transmitting more data in real time as well as faster and 

more accurate simulation models. The Voice of the 

Oil Field tool uses these technologies and integrates 

all related data within the complete value chain of pro-

duction operations, making it possible for multidomain 

analysis and Big Data analytics to identify patterns that 

could not have been detected in the past. 

The technology accelerates the monitoring, analy-

sis and optimization loops of production operations. 

Production operations in digital oilfield implementa-

tions include a fast loop that keeps operations within 

the operational envelope, a medium loop that focuses 

on well and surface network optimization, and a slow 

loop that optimizes reservoir recovery while maximiz-

ing production by combining well/surface models with 

dynamic reservoir models.

The technology accelerates production operation 

loops by continuously integrating production infor-

mation and updating subsurface and surface models, 

thus enabling real-time reservoir optimization. Using 

data-driven proxy models and edge analytics, Voice of 

the Oil Field can implement intelligent closed-loop opti-

mization at field levels, allowing increasing efficiencies 

of wells and equipment for complete field optimization.

Through sophisticated first-principle and data-driven 

models to capture the complexities of reservoir manage-

ment processes, the tool also delivers scientific depths 

of analysis for precise recommendations. 

Integration with IIoT
To obtain real-time data from wells and equipment, 

the technology offers seamless integration to IIoT 

devices, including sensors and actuators that provide 

instantaneous information about production process 

dynamics and equipment performance. These IIoT 

sensing devices connect automatically to a control net-

work using self-discovery capabilities, which means that 

once the device is turned on, it is immediately recog-

nized by the network and can share information. With 

the integration of IIoT devices, Voice of the Oil Field 

technology is able to capture a wide variety of signals 

and data such as pressures, temperatures, levels, flow 

rates, pump speed and amperage, video, motion, and 

personnel locations. 

Edge devices execute 

real-time analytic algo-

rithms to facilitate pro-

duction monitoring, event 

detection, alarming and 

closed-loop production 

optimization for wells and 

facilities. Edge devices can 

analyze real-time opera-

tional data, providing a 

“reflex” capability to the 

well and giving it a greater 

degree of autonomy. Edge 

devices enable self-mon-

itoring, self-control and 

Advancing digital field operations 
Technology bridges the gap between oil and gas computing and office/cloud computing.

This figure shows characteristics of Voice of the Oil Field technology. (Source: Halliburton)
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self-healing features for individual wells as part of an 

integrated system that incorporates fi eld analysis and 

simulation systems.

Open platforms

Open platforms are integral for implementing specialized 

production operation solutions. The new technology 

features an end-to-end open platform that provides access 

to information from any domain in E&P life cycles along 

with advanced analysis, workfl ow orchestration and visual-

ization capabilities. 

Additionally, the tool applies a comprehensive infra-

structure of Big Data analytics that comprise not only 

the systems and libraries used for implementing analyt-

ics but also specialized algorithms designed to address 

the challenges of the oil and gas industry. 

Integrating digital applications, companies have 

increased their reservoir limits signifi cantly, resulting in 

a decrease of up to 20% in upstream and downstream 

capex. Some companies have begun using 4-D seismic 

imaging to add a time-lapse dimension to traditional 

3-D imaging, enabling them to measure and predict 

fl uid changes in reservoirs. This enhanced view of reser-

voirs typically increases the recovery rate by as much as 

40%, boosting upstream revenue by up to 5%.

Another important characteristic is that the integra-

tion platform, specialized applications and simulation 

models are implemented in the cloud. 

The tool’s automated workfl ows orchestrate data, 

simulation models and petrotechnical applications. The 

workfl ows executed during the production life cycle 

can be categorized as production operations support, 

production surveillance and loss remediation, and pro-

duction optimization.

Production operations support includes workfl ows 

that automate daily executed tasks. Production sur-

veillance and loss remediation workfl ows analyze well 

and facility performance, detect/predict failures or 

operational events, and forecast production rates. The 

implementation of surveillance and loss remediation 

workfl ows have reported a fi ve- to tenfold time reduc-

tion in the detection of operational events, resulting in 

decreased downtime and deferred production.

Production optimization workfl ows use fi rst-prin-

ciple and data-driven models to optimize the pro-

duction of individual wells, the fi eld production 

network or the entire reservoir. Several case studies 

demonstrate that implementing production optimi-

zation workfl ows has generated a 5% to 8% increase 

in production and a 20% operating cost reduction in 

operating fi elds.

Sample implementations

IIoT devices are used for fi eld data capture, high-speed 

connections to fi eld devices and a cloud-based inte-

grated production environment. This provides access 

to relevant data and comprises simulation models 

and specialized applications for performance analysis 

and production optimization. Edge analytics also are 

implemented to enable well pad event monitoring, well 

health diagnostics, closed-loop control and optimiza-

tion capabilities.

Voice of the Oil Field makes it possible to imple-

ment an intelligent completion optimization solution 

that combines advanced simulation and workfl ow auto-

mation to improve completion designs and optimize 

the downhole valve settings to maximize production 

per zone while delaying water breakthrough in operat-

ing wells. 

The subsurface and surface instrumentation 

installed at the intelligent completion is integrated 

with edge analytics, in which proxy models and edge 

analytic algorithms optimize the downhole valve con-

fi guration in response to operational events in real 

time. Integrating near-wellbore and reservoir simula-

tions that are continuously updated with real-time data 

intelligent completions will allow the analysis of the 

fl uid patterns in the reservoir to optimize the intelli-

gent well’s infl ow control valve/infl ow control device 

confi guration for maximum recovery. 

Integration of real-time data, well-test information, 

and well and surface network models enables analyzing 

performance of artifi cially lifted wells and optimizing 

the confi gurations of pumps or other artifi cial lift 

equipment. This helps optimize the effi ciency and run 

time of equipment while maximizing production. This 

artifi cial lift optimization tool provides operational 

monitoring, well performance evaluation and artifi cial 

lift effi ciency optimization. This tool includes edge ana-

lytics designed to run on the edge device at the fi eld 

level to execute smart alarming, pump failure and trip-

ping detection, pattern recognition, and intelligent con-

trol. The technology also minimizes downtime for artifi -

cial lift equipment and identifi es opportunities to maxi-

mize equipment effi ciency and increase production. 

References available.
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AJ Kumar, Core Laboratories

R
apid nondestructive screening using high-defini-

tion (HD) imaging techniques provides a viable 

solution for superior visualization and detailed quan-

titative core assessment. These detailed deliverables 

are available before the core is removed from the 

inner core barrel and other mea-

surements are commenced. X-ray 

scanners, popularly known as 

computed tomography (CT) scan-

ners, are used for such qualitative 

and quantitative description of 

cores. Similar to medical appli-

cations, CT scanners are used to 

capture the entire 3-D aspect of 

rocks when they arrive from the 

well site and while cores are still 

in their barrels. 

The affordability and speed of 

modern computing systems has 

led to the conversion of billions 

of pixels of acquired CT-scan 

imaging data into simple viewable 

formats in a quick turnaround. 

UltraScan, developed internal-

ly by Core Laboratories (Core 

Lab), provides such capability for 

high-resolution core visualization 

and assessment.

A suite of important applica-

tions comes into perspective once 

these high-resolution images are 

captured. Quantification of frac-

ture volume, fracture orientation, 

high-density mineralogy, vug-po-

rosity assessment, etc., is possible. 

In conglomeritic sands segmenting 

out larger size nonreservoir sands 

results in refinement of net-to-gross 

calculations. Tests also have been 

performed to capture images to 

quantify subsequent fracture closure because of increas-

ing overburden pressure. 

Digital preservation
Conventionally, after subsurface acquisition cores are 

handled for quality assessment, description, sampling and 

preservation. UltraScan is performed early on, before 

cores are extruded and handled, making it indispensable 

from a reservoir state preservation 

perspective. This digital preser-

vation helps in visualization and 

assessment of cores at any point in 

time months or years after the cores 

are acquired.

Dual-energy CT 
Newer and advanced CT scanners 

have capabilities to quickly scan 

objects at more than one energy 

level. Technology to scan reser-

voir rocks at two energy levels was 

developed decades ago, but faster 

computers make it possible to com-

pute and process thousands of feet 

of core data quickly. Dual-energy 

CT scanning of cores provides 

information on relative density 

and atomic number at a millimeter 

scale vertically. When combined 

with extensive laboratory physical 

measurements, high-resolution 

bulk density and photoelectric fac-

tors are quantified. Unique cluster 

analysis of these data combined 

with core databases encompassing 

global lithotypes results in a solid 

Digital rock characterization for 
petrophysical applications  

New measurements quickly provide high-resolution visualization and assessment.

Dual-energy macro-CT scanning  

of whole core helps in quantification  

of bulk density, photoelectric factor, 

porosity and strength index at  

0.5-millimeter vertical resolution.  

(Source: Core Laboratories)
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interpretation of core mineralogy and, therefore, a min-

eralogy log for the cored intervals. These HD, high-res-

olution data also provide information complementary 

to borehole images, which makes lithological bedding 

interpretation advanced and accurate. 

Applications of dual-energy CT include detailed frac-

ture description; orientation of cores without physically 

scribing them; assessment of slabbing angle for visualiza-

tion of maximum bedding dip on slabbed core surfaces; 

enhanced sub-sample selection; and prediction of high-res-

olution bulk density, photoelectric factor, porosity and 

strength index. Strength index at such high resolution 

helps petrophysicists quickly assess and refine lateral land-

ing zones in a well. Additionally, this technology aids in 

sample selection decisions for geological, mechanical and 

advanced rock testing, leading to a higher confidence in 

reservoir upscaling. It also is used to correct downhole logs 

since resolution is typically close to a foot while properties 

from CT-scanning are determined at half a millimeter res-

olution and are calibrated to laboratory measurements.

The early capture of data and quick interpretation 

of properties via these methods make dual-energy CT 

scanning of cores a vital part of core analysis programs. 

Micro-CT scanners
Micro-CT scanners are able to perform X-ray imaging of 

core sub-samples from 10 to 500 times higher resolution 

than macro-CT scanners. Scan resolution is generally 

guided by the size of the sample, so the smaller the sam-

ple, the higher the resolution. 

A 25-micrometer resolution sub-sample scan (a stan-

dard test plug) is being used in the sample selection 

process for sophisticated reservoir-condition flow studies. 

MicroScan is a tool developed by Core Lab for visual-

izing high-resolution 3-D images of core plug samples. 

Operators can better understand how variations in the 

pore system properties will impact both laboratory test 

results and reservoir performance. Small features (e.g., 

micro fractures, small vugs, anomalies, etc.) are hard to 

visualize with macro-CT imaging but are captured well 

with micro-CT scanners. Primarily, these scans are used 

as an advanced screening tool for high-value testing. 

However, scan data bring extraordinary value for quan-

tifying varying phases in plug samples (e.g., salt crystal 

locations, location of asphaltene, distribution of fluids, 

etc.) for assessment of their impacts on porosity, permea-

bility and flow behavior. Fracture propagation as a result 

of increasing vertical stress on rocks also can be visualized. 

Micro-CT scans at higher pore-scale resolutions help 

resolve features as small as 0.5 micrometer. Image 

acquisition and segmentation at such resolutions aid in 

grain and pore system characterization. This analyst- 

independent image segmentation and characterization 

results in a host of image-derived data with the help 

of industry-standard segmentation software. When 

consolidated with appropriate and extensive physical 

measurements, petrophysical data such as permeability, 

capillary pressure and electrical properties are quan-

tified. Core Lab’s digital rocks group has developed 

global models constrained by these laboratory physical 

measurements to quantify these properties. Confidence 

in modeling petrophysical data is improved using mod-

els calibrated to laboratory measurements. Imaging 

and quantification of these properties also are ideal for 

friable to unconsolidated samples and large-sized drill 

cuttings or when core recovery is poor. The rock-based 

digital physically constrained models provide data that 

correlate well to conventional core analyses. 

Extracting sub-volumes
Another application of this technology is being able to 

digitally extract sub-volumes that represent optimal res-

ervoir rock from full bulk samples in heavily shale-lam-

inated reservoirs. This type of analysis helps operators 

focus on properties of producing rocks as opposed to 

bulk volume analysis that may contain nonproducing 

zones, leading to better fine-tuning of reservoir estimates.

Grains can be segmented and well separated on 

consolidated to unconsolidated clastic rocks at these 

higher resolutions. Sophisticated measurement tech-

niques enable three-axes measurement of individual 

grains as small as medium silt size, resulting in unique 

particle size distributions that were not possible before. 

This technique provides a true 3-D grain distribution 

and has significant advantages over some conventional 

methods to help understand source and provenance of 

geologic depositions. It also can provide information 

for sand/gravel-pack designs and quantification of flow 

zone indicators. 

Acquisition and segmentation of a single set of images 

is needed for sample analysis. Overall turnaround time 

is reduced for quantification of properties given the effi-

ciency of these rock-based physically constrained models 

on moderately powerful computers. Rapid access to key 

petrophysical properties helps operators make time-de-

pendent critical decisions. 

These new image acquisition and processing tech-

niques, ranging from macro scale on whole cores to 

micro, pore-level scans on sub-samples, not only provide 

tools to characterize reservoirs but also deliver rapid 

and accurate petrophysical measurements, helping 

operators make critical early-time decisions. 

LOGGING
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Mehdi Azari, Waqar Khan and  

Sandeep Ramakrishna, Halliburton

W
ell testing is one of the most important diagnosis 

tools in the life of a well. A properly conducted 

well test involves a temporary completion of a well to 

safely acquire information about reservoir pressure and 

drainage boundaries, well characterization, and represen-

tative formation fluid samples. From these data operators 

can gain a good understanding of the well and make an 

informed decision on how to proceed with the asset.

Proper characterization essential
In deepwater environments well testing is a very expen-

sive process coupled with heightened HSE concerns. 

Properly characterizing a well has a significant impact 

on asset management. Although wells are routinely stim-

ulated to remove formation damage, the subsequent 

testing to determine the skin after stimulation is seldom 

carried out because of high cost and safety factors. 

Production schedules from different wells and further 

infill drilling in a field depend on the effectiveness and 

pattern of the production drive mechanism. Whether the 

reservoir displays partial aquifer influx or is waterflooded, 

the flow profile of produced/injected water as well as the 

reservoir pressure, permeability, fluid saturations and for-

mation compaction are useful data to properly evaluate 

overall sweep efficiency. This information becomes more 

crucial in a field with multilayered reservoirs having dif-

ferent permeability, pressures and structure.

Data acquisition should be scheduled and compared 

to baseline data such as a baseline pulsed-neutron cap-

ture, production or compaction logs. There also should 

be plans to monitor specific wells during the life of a 

project to observe and optimize the reservoir perfor-

mance, characterize the reservoir response and, in the 

case of waterflooded reservoirs, evaluate the perfor-

mance of the waterflood. Multirate multizone (MRMZ) 

production logging with pressure-transient testing is an 

excellent method to achieve these goals.

Assessing multilayered reservoirs
The Mars Field has limited aquifer support, so a water-

flood was designed for three of the pay zone sands. The 

objective of this waterflood was to prevent reservoir 

pressure to go below bubblepoint pressure, inhibit 

formation compaction and increase the overall volume 

recovery. A surveillance logging program has been 

employed in the Mars Field with initial baseline surveys 

to help monitor and optimize production performance 

as well as to track waterflood progress. 

This downhole surveillance approach allows reservoir 

characterization without requiring zonal isolation. It 

also helps evaluate where waterflooding has influenced 

pressure maintenance. The ability to acquire sigma data 

for monitoring seawater injection and carbon-oxygen 

data for reservoir fluid changes, combined with mul-

tirate production logging and testing, has become an 

essential technology in reducing the unnecessary risks 

of well intervention. 

The application of production logging in the Mars Field 

has facilitated optimal reservoir management by identi-

fying the source of excessive water production. This has 

helped increase production by isolating water-producing 

zones and lowering operating costs of handling excessive 

water production. In a recent job in the deepwater Gulf 

of Mexico (GoM) a fourfold increase in well productivity 

Real-time insight for  
stimulation treatment   
MRMZ production logging and testing provides a low-risk,  

low-cost method for acquiring valuable data.

FIGURE 1. In this schematic of an MRMZ operation, pressure and 

flow rates are on the left and production logging is on the right. 

(Source: Halliburton)
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Buildup

MRMZ Operation

http://EPmag.com


EPmag.com   |   July 2017 107

was observed using an acid-stimulation treatment 
after MRMZ logging and testing identified in real 
time that the high skin around the wellbore was the 
cause of the production decline.

Rethinking stimulation strategy
A deepwater GoM operator routinely injected 
xylene into its wells to remove formation dam-
age associated with asphaltene but did not have 
a method of monitoring the effectiveness of 
the stimulation treatment apart from flow rates 
observed at the wellhead, which can be misleading. 

The operator’s challenges were twofold. Since 
it had been observing different salinity water 
on the separator relative to the formation water 
salinity, it was of the opinion that there may be 
an aquifer farther below the producing sand con-
tributing to the observed water on the surface via 
either a casing leak or from coning through the 
bottom perforations. 

As with other wells in the GoM, asphaltene 
deposition poses a limit on the allowable draw-
down. The well had been routinely injected with 
xylene throughout its history for asphaltene miti-
gation. The flowing bottomhole pressure was con-
sidered to be near or below the asphaltene onset 
pressure. Characterizing the effectiveness of the 
treatment and whether the treatment needed to 
be changed was a key challenge for the operator. If the 
treatment was ineffective, it had to be identified in real 
time so a remedial action could be taken. 

Halliburton recommended running MRMZ produc-
tion logging across the targeted pay intervals. For the 
MRMZ process, the well flows at three different flow 
rates followed by a shut-in period (Figure 1). During 
these different rates, traditional production logging 
measurements were carried out at each choke setting 
followed by a stationary measurement at a predeter-
mined depth for 10 to 15 minutes. Following the last 
production logging run and the stationary pressure 
measurement between the two pay zones, the well was 
shut in for a pressure buildup. The pressure data were 
monitored until radial flow was fully established.

The traditional production logging passes would assist in 
determining the entry point(s) of water, gas and oil along 
with hinting of its source, while the pressure buildup would 
help evaluate pressure, permeability and the skin for each 
layer of the well after the initial stimulation treatment.

Of particular interest was the sequential increase 
in skin damage with increasing flow rate (Figure 2). 
Though the production had doubled after the initial 

stimulation treatment with xylene, the high skin observed 
in real time from the MRMZ pressure-transient analysis 
prompted the operator to change the formation damage 
removal program and stimulate with hydrochloric acid 
rather than only xylene. This resulted in an immediate 
fourfold improvement of productivity index with a poten-
tial of further doubling.

The highlight of the job was the real-time pressure- 
transient monitoring to lower the testing time and the 
identification of high skin with the MRMZ test, allowing 
the operator to rethink the stimulation strategy with a 
relatively low-cost procedure. This change to the opera-
tor’s program saved $2 million.

Low-risk method for acquiring essential data
Evaluating a well’s producing characteristics, whether 
influenced by a waterflood or by natural-aquifer influx, is 
essential to field management. The use of MRMZ testing 
has demonstrated a relatively low-risk, low-cost method 
for acquiring valuable data. The data may be used to 
recalibrate reservoir models; propose workovers to iso-
late water-producing zones; and stimulate high-skin, 
high-potential reservoirs. 

LOGGING

FIGURE 2. This simulation match of the model with the MRMZ data shows a 

sequential increase in skin damage with production increase. The top is the 

history plot, and the bottom charts are the log-log and the semilog plots.  

S represents skin damage of the well, and it has no dimension. Q is the flow 

rate, and qt, qo and qw are the flow rates for total, oil and water in stock tank 

bbl/d. (Source: Halliburton)
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Ilaria De Santo, Schlumberger

U
nderstanding reservoir fluid properties is a prereq-

uisite to successful field development, especially as 

wells have become increasingly multifaceted with more 

deviated and extended-reach trajectories. To meet these 

challenges, operators are looking for “smart” down-

hole fluid analysis techniques that provide an accurate, 

comprehensive picture at all stages of the life of the 

reservoir—in real time while drilling—to enhance com-

pletions and meet production goals.  

Traditionally, fluid properties are determined by ana-

lyzing samples in a laboratory after the well has been 

drilled. This after-the-fact approach adds time and does 

not address the risk of poor well placement. Furthermore, 

it often results in contamination of the reservoir by the 

drilling fluid filtrate and leads to production problems 

due to unknown fluid properties such as the presence of 

CO2. Moreover, when applied to highly deviated wells, this 

methodology—unlike assessing fluid composition while 

drilling—might fail to reduce the risk to well integrity and 

contribute to the minimization of production potential. 

Downhole fluid laboratory
In an effort to overcome these limitations, Schlumberger 

has developed a reservoir mapping service that delivers 

highly accurate fluid composition data while drilling to 

help operators gain a broad and dynamic understanding 

of the reservoir. Described as a downhole fluid labora-

tory, the real-time service ensures that wells are optimally 

positioned to mitigate wellbore risks and results in better 

productivity during steering and completions to deliver 

greater production.

Introduced in May 2017, the SpectraSphere fluid map-

ping-while-drilling service addresses five key objectives: 

• Maximizing reservoir exposure in real time while 

drilling;

• Staying in the sweet spot;

• Proactively refining field development plans;

• Boosting production potential; and

• Assessing fluid distribution complexities early.

The technology is applicable for any exploration or 

development well but is especially suited to highly devi-

ated and extended-reach offshore wells, where costs and 

risks are very high. Newly designed stabilizers can be 

placed between the modules and repositioned depend-

ing on the well profile, reducing the risk of sticking.

Importantly, the fluid mapping-while-drilling ser-

vice provides the ability to conduct laboratory-quality 

downhole fluid analysis, including fluid composition 

and typing, fluid fractions, and gas-oil ratio (GOR) in 

real time while drilling. The optical spectrometer and 

resistivity cell monitor both reservoir fluid properties 

and the cleanup process as fluid is pumped through the 

flowline. Petrophysicists, reservoir engineers and drilling 

engineers can integrate data from various data streams 

to make correct real-time decisions and continue drilling 

rather than waiting several weeks for laboratory analysis. 

The service was engineered with three modules:

• A pretest probe that provides highly accurate measure-

ments of formation pressure and mobility to deter-

mine the best spot in the reservoir to analyze fluid; 

• A fluid mapping module, including a pump-out and 

a downhole fluid analyzer, which uses spectrometer 

data obtained from the visible and near-infrared 

spectrum; and

• A sample carrier module, which acquires up to 12 

pressure/volume/temperature-grade fluid samples 

in a single run. 

The new services were designed to be integrated with 

the entire family of Schlumberger LWD and surface 

logging technologies, primarily the GeoSphere reservoir 

mapping-while-drilling service, which uses deep direc-

tional electromagnetic measurements to reveal subsur-

face bedding and fluid contact details more than 30 m 

(100 ft) from the wellbore. This technology combina-

tion results in a true reservoir structural and fluid map 

and a unique depth of investigation that expands the 

envelope for optimizing landing, maximizing reservoir 

exposure and refining field development plans.

Reliable formation testing
In the Gulf of Mexico (GoM) ENI US Operating Co. 

used SpectraSphere to acquire and analyze fluid samples 

in real time and measure formation pressure in a wildcat 

exploratory well in Mississippi Canyon. The target zone 

was located at a water depth of 1,767 m (5,800 ft) with 

Charting a bigger reservoir picture     
Real-time fluid mapping-while-drilling service enhances  

well placement and production potential.

http://EPmag.com


EPmag.com   |   July 2017 109

uncertain reservoir characteristics and fluid properties. 

ENI wanted to optimize the formation testing processes 

to reduce time and cost. 

Incorporated into the drilling assembly, the fluid 

mapping-while-drilling service collected and analyzed six 

samples downhole in real time, marking the first-time trans-

mission of detailed in situ fluid properties. The service esti-

mated contamination and cleanup time; performed fluid 

identification and typing; and measured GOR and fluid 

composition, including C1 to C5, C6+ (methane, ethane, pro-

pane, butane, pentane and hexane, respectively) and CO2. 

The results were later confirmed by laboratory testing. 

Contamination was estimated in real time to within +/- 

2% of the laboratory-determined values. Twenty-eight 

pretests were taken—17 while drilling and 11 during 

pullout—providing ENI a comprehensive view of the 

reservoir pressure and fluid gradients. The service 

resulted in a time savings of 10 weeks for ENI. 

Minimizing sticking in deviated wellbores
In an offshore field in Malaysia Hess Corp. used the service 

to acquire reservoir-representative formation fluid and gas 

samples and formation pressure measurements. The objec-

tive was to determine formation water salinity and enhance 

completion and production planning in highly deviated 

wellbores that intersected pressure-depleted zones with an 

increased risk of differential sticking.

The service provided real-time fraction measurements 

that showed a decrease in the presence of oil-based drill-

ing filtrate, which enabled Hess to begin sampling after 

the cleanup process. Real-time temperature and resistiv-

ity data showed the pumping fluid was representative of 

the reservoir fluid. Over a 12-hr period Hess collected 

four fluid samples with less than 1% contamination, 

two gas samples and 21 formation 

pressure measurements in one run 

while avoiding differential sticking. 

Because subsequent laboratory 

results confirmed the samples 

from the first well were represen-

tative of the reservoir, Hess elimi-

nated sampling in two additional 

wells, saving three days of rig time. 

Water samples provided increased 

insight into formation water salinity, 

which is critical to calculating water 

saturation, completion optimization 

design and production planning. 

Pressure data expanded under-

standing of zonal connectivity in  

the field.

Assessing production potential of a reservoir
In the first deployment of SpectraSphere in the Middle 

East, an operator drilled a multilateral horizontal oil 

well to assess the production potential of a reservoir in 

a tight carbonate formation with a historically high risk 

of sticking. The fluid mapping-while-drilling service and 

the EcoScope multifunction LWD service verified that a 

low-permeability section of the reservoir contained mov-

able hydrocarbons, confirming production potential.

Prior to conducting fluid analysis or sampling, 

Schlumberger performed 16 pretests to obtain forma-

tion pressure and estimate mobility for determining the 

optimal location for the first pump-out station. Initial 

pretests in the gas zone were taken to optimize the 

mud weight. After launching the downhole fluid anal-

ysis operation at the target depth in the 8½-in. section, 

hydrocarbon breakthrough was observed significantly 

earlier than previously experienced in the formation. 

The observance of some gas in the flowline confirmed 

the ability of the fluid mapping-while-drilling service to 

identify different fluid phases in complex flow regimes. 

The optimized mud weight and stabilizer design 

significantly reduced the risk of sticking. This became 

evident when the bottomhole assembly, which had been 

on station for almost three hours, was moved with no 

significant over-pull despite the well-known sticking 

conditions in this section of the reservoir. 

The new fluid mapping-while-drilling technology has 

been field-tested in the GoM, Africa, the North Sea and 

Malaysia. In all cases, subsequent laboratory tests of 

field samples confirmed the accuracy of the real-time 

fluid mapping results, providing assurance that labora-

tory sampling can, in many cases, be eliminated. 

MWD/LWD
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Brian Tost, National Energy Technology Laboratory

W
e live in a world increasingly defined and character-

ized by the acquisition, processing and use of data. 

Most of these data streams are designed to address a spe-

cific question or need, like heart rate on a fitness tracker, 

the temperature history recorded on a home’s thermostat 

and more. However, data are tricky in that often the same 

data can be reused to address multiple questions or needs. 

But first, one has to ask the right questions.

Take the data recovered from LWD and/or MWD 

tool suites. These tools were designed to offer insights 

into where the well is located and characterize the geo-

logic media (rock and pore-filling media) surrounding 

the well. These datapoints provide valuable insights into 

the formation and serve as a subsurface GPS for opera-

tors as their bits explore and venture tens of thousands 

of feet below the surface. 

However, if refocused, these 

highly sensitive LWD/MWD instru-

ments also can detect nontarget 

materials like drilling fluid in  

the wellbore. The physical prop-

erties of this fluid are well-charac-

terized by the driller. Significant 

changes to these physical proper-

ties caused by the mixing of for-

mation fluids could indicate that 

formation fluid influx, or “kick,” 

has occurred downhole. 

Current kick detection meth-

ods introduce risk and additional 

instrumentation (and increased 

cost) to the process. Early real-

time kick detection methods—

especially while drilling—are 

needed for multiple reasons, with 

safety being the most important. 

Early detection minimizes the kick 

influx volumes received by the 

well, making it easier to suppress 

while reducing the stress on the 

Instantly ‘see’ drilling kicks with 
MWD/LWD data     

New approach offers low-cost bottomhole early kick detection.

Kicks are “sensed” by refocusing  LWD/

MWD data on the internal wellbore  

environment and monitoring for  

changes to those signals. These LWD/

MWD borehole environment packets  

are regularly transferred up the drillstring 

to the driller to support real-time  

downhole monitoring. (Source: NETL)
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well construction and machinery used to suppress the 

kick and minimizing rig downtime. 

At the Ocean Energy Safety Institute’s Public 

Technology Assessment Program forum in February 

of this year Exprosoft presented a report on loss- 

of-well-control events that occurred globally between 

2000 and 2014. For the given drilling scenarios (e.g., 

deep zone drilling, workover and completions), late 

kick detection was routinely cited among the chief 

causes for loss-of-well-control events occurring. 

Also among the key findings, Exprosoft showed that 

exploration drilling had the highest probability of a 

loss-of-well-control event occurring and that the annu-

lus was the most vulnerable pathway for fluid flow to 

occur during a loss-of-well-control event. These findings 

helped to form the basis for the conclusion that early 

kick detection is a key factor for maintaining well con-

trol. Perhaps most importantly, the findings underscore 

the continuing need for improving 

kick detection, especially kick detec-

tion while drilling.

Current methods

Conventional kick detection methods 

suffer from a lack of overlap between 

detection certainty and low expense. 

One of the popular kick detection 

methods relies on monitoring the 

drilling fluid mass balance to act as 

an indicator that a kick has occurred. 

Most subsurface drilling operations 

rely on drilling fluid returns to the 

rig floor to identify when a well being 

drilled for hydrocarbons or other subsurface purposes 

is taking on a kick from the surrounding strata. By the 

time the drilling fluid carrying the kick material (forma-

tion fluids, oil, gas or water) has reached the rig floor, 

the ability of the driller to mitigate potential impacts of 

the kick is limited. 

More sophisticated kick detection methods require 

the implementation of additional instrumentation at 

the rig site. While such methods are an improvement to 

kick detection certainty, they also are expensive, making 

them less likely to be implemented. As evidenced by the 

data compiled in Exprosoft’s report, current kick detec-

tion methods leave room for improvement.

New method

In an effort to improve kick detection reliability while 

reducing the cost of its implementation, researchers at 

the U.S. Dept. of Energy’s National Energy Technology 

Laboratory (NETL) have developed a novel kick detec-

tion method that uses the data from the physical instru-

mentation deployed in the wellbore as part of the LWD 

and/or MWD tool suites to determine if a formation 

fluid influx has occurred.

This method uses measurements from multiple phys-

ical instruments to reduce detection uncertainty. It is 

an early detection system for identifying changes in 

the intraborehole environment related to the invasion 

of fluids, water, gas or oil from the formation into the 

wellbore at or near the drillbit to provide close-to-near-

time information on the wellbore environment in close 

to real time. 

One of the method’s requirements is that the while-drill-

ing tools must use some form of data telemetry to commu-

nicate to the surface. Data telemetry in the form of mud-

pulse, wired or electromagnetic telemetry enables data to 

be conveyed to the surface much faster than the formation 

fluids can travel in the wellbore. 

This method takes these intrawell-

bore data signals and uses a suite of 

filters and algorithms to monitor in 

real time wellbore conditions near 

the bit. If a kick happens, the data 

change. And before the physical kick 

material makes its way to the surface, 

information can be provided to the 

driller minutes to hours earlier than 

conventional methods.

First-order modeling performed 

by NETL estimated as much as a 

15-minute time advantage over 

the first signs of a kick on the rig 

floor. With such a time advantage the driller can take 

action before the kick has grown in intensity, making 

regaining well control easier and faster. Ultimately, 

the goal is to provide drillers and drilling operations 

with an early warning system before the kick ascends 

to the rig floor.

Next steps

NETL is in the proof-of-concept phase for this technol-

ogy. Computational modeling and experimental work 

are planned to determine essential parameters such as 

the formation fluid detection threshold and positive 

identification of specific formation fluids based on a 

unique combination of physical measurements. NETL 

also is in discussion with industry members who are 

interested in field-testing and validating this method. 

This method will be made commercially available if 

proven successful in the field. 

MWD/LWD

Current kick  
detection methods 
introduce risk and 

additional  
instrumentation  

(and increased cost) 
to the process.
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MWD/LWD

Rick Barton, Weatherford

T
oo often when drilling in high-temperature offshore 

fields, traditional LWD tools experience failures. As 

a result, operators might employ extensive tempera-

ture-mitigation measures, incur additional operating 

time and expense or face the prospect of receiving no 

data at all. A new technology from Weatherford combats 

this problem by enabling reliable formation data acqui-

sition while drilling in hostile environments.

Working with a major E&P company drilling an 

offshore development field in the Gulf of Thailand, 

Weatherford designed an ultrahigh-temperature LWD 

service. After two rounds of development, the HeatWave 

Extreme (HEX) service was released to the market at 

the 2017 Offshore Technology Conference in May. The 

service provides comprehensive real-time and recorded 

data—including gamma ray, resistivity, neutron porosi-

ty, density, and bore and annular pressure data—at tem-

peratures up to 200 C (392 F).

Case study
The bounds of HP/HT drilling have quickly evolved. In 

2011 the maximum downhole temperature encountered 

was 182 C (360 F). Four years later the maximum tem-

perature jumped to 213 C (415 F) and has climbed each 

year since.

Operators face high-risk options to maintain drilling 

parameters and acquire reliable openhole logging data 

in these wells. One option is to drill ahead and forgo 

wellbore positioning, which incurs the cost of a wireline 

run for petrophysical data. Another option is to use 

temperature mitigation techniques, which reduces the 

ROP and increases costs. A third option is to abandon a 

potentially producing reservoir.

The Gulf of Thailand is home to many of the current 

records for extreme downhole temperatures. Driven 

by the need for reliable real-time petrophysical data 

in ultrahigh temperature wells, a major E&P company 

sought a service company partner to develop new tech-

nology. In 2006 Weatherford designed the hostile envi-

ronmental logging (HEL) system, which was the first 

LWD system capable of logging in temperatures up to 

175 C (347 F).

Building off the capabilities of existing Weatherford 

LWD technologies, including the HEL system, each 

component of the HEX service—from electronics to 

elastomers—was completely redesigned for optimal reli-

ability while withstanding ultrahigh temperatures and 

vibration. The development team split the project into 

two phases.

Phase 1 development
In Phase 1 the team developed a 4¾-in. MWD system that 

uses pressure-modulated mud pulse telemetry to transmit 

surveys and toolface values in extreme temperatures. The 

system includes a directional measurement sensor that uses 

orthogonally mounted triaxial accelerometers and magne-

tometers to provide rotating inclination and azimuth.

For bore and annular pressure measurements quartz 

transducers provide data that determine equivalent 

circulating density (ECD). These sensors also transmit 

pump-off minimum and maximum ECD data during 

connections, which can be critical in wells with tight 

pore pressure/fracture gradient windows. They also 

can transmit downhole computed differential pressure 

measurements that are calculated from simultaneously 

Extreme environment LWD system 
saves millions in rig time   

Operator completes HP/HT offshore drilling campaign using new LWD technology.

Each HEX service component—from electronics to elastomers—is  

optimized for reliability and robust resistance to ultrahigh temperatures, 

high pressures and vibration. (Source: Weatherford)
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acquired samples, which elimi-
nates the need for surface compu-
tation. Radially mounted Geiger-
Müeller tubes obtain real-time 
and recorded gamma ray data. 

To improve the reliability of 
neutron porosity measurements in 
high-temperature environments, 
the team devised radially mounted 
helium-3 tubes that measure the 
reaction between matrix and pore 
fluids and emit neutrons to deter-
mine formation porosity.

Phase 1 culminated with a com-
plete gamma ray service, enabling 
the operator to correlate reservoir 
models, measure shale volumes and 
determine well placement in the 
extreme environments.

Resistivity and  
density systems
In Phase 2 the development team created a fully com-
pensated dual-frequency resistivity tool. The tool fea-
tures two centrally mounted receiver antennae with 
three transmitters both above and below each antenna 
at 20-in., 30-in. and 46-in. spacing. Operating at 2 MHz 
and 400 KHz, the tool provides a range of curves with 
differing depths of investigation and vertical resolution.

The team upgraded the neutron porosity insert to 
include density measurements. The density tool features 
scintillation detectors that measure gamma ray scatter 
from a chemical source mounted in the collar. The 
density detector comprises a near- and far-measurement 
system that includes tungsten shielding to ensure that 
gamma rays are emitted only into the formation. The 
resistivity service enables operators to determine hydro-
carbons in place, calculate water saturation and evaluate 
pore pressure. The neutron-density service determines 
water saturation, lithology and porosity.

This phase of development also included a new pre-
ventive maintenance program that tracks temperature 
and vibration rates and adjusts maintenance sched-
ules accordingly. The result is an LWD string that can 
acquire LWD data during 200 hours of operation at 
200 C and survive four hours at 210 C (410 F) without 
temperature mitigation, dramatically reducing nonpro-
ductive time (NPT) and the overall cost of drilling in 
ultraHP/HT environments.

At the close of Phase 2 a complete extreme environ-
ment triple-combo LWD system was ready for the field. 

The engineering team also designed an additional tool 
size of 6¾-in. during Phase 2 that enables high-tempera-
ture LWD in holes with diameters from 6 in. to 8½ in.

Offshore development campaign
The LWD system logged several wells as part of an 
extensive offshore HP/HT drilling campaign in the 
Gulf of Thailand. The system proved a reliable means of 
acquiring gamma ray, resistivity, neutron porosity, bore 
and annular pressure, and density data at temperatures 
up to 200 C.

The high-temperature-rated sensors in the HEX 
assembly operated for 2,932 hours and drilled 74,906 
m (245,754 ft), including 947 hours in which tempera-
tures exceeded 175 C. The team completed the 37-well 
drilling campaign with zero tool failures, zero blind 
runs, zero safety incidents and less than 1% NPT.

The drilling team reached total depth in each well 
without temperature mitigation efforts such as reducing 
rpm, controlling the ROP or circulating to cool the bot-
tomhole assembly. The technology reduced drilling time 
by 28% overall or 20 hours per well, which is valued at 
$150,000 per well and $6.9 million during the campaign.

Weatherford has created a triple-combo LWD system 
that delivers dependable, high-quality reservoir charac-
terization data; locates formation pay zones; and 
enables on-the-fly drilling adjustments in the world’s 
hottest wells. The HEX LWD service not only provides 
reliable LWD data in HP/HT wells, it also eliminates 
the need for extra trips or temperature mitigation. 

MWD/LWD

The HEX service was jointly designed and field-proven with a major E&P company in the Gulf of 

Thailand. (Source: Weatherford)
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SURFACE SYSTEMS

Daniel Tse, GE Oil & Gas 

F
rom 42 hp to 845 hp with a cylinder lineup capable of 

handling a wide range of pressures from vacuum to 

5,500 psi, the AJAX integral engine compressor product 

line was designed to improve field productivity, offer 

maintenance and reliability, and support operators in 

an environment of continually evolving emissions com-

pliance. The integral engine compressors are a user-

friendly option that delivers long-term efficiency. 

Many AJAX units are still in service today, having 

been originally released in 1958. The inherent nature 

of the unit’s engine and compressor has remained fun-

damentally unchanged since then. Improvements over 

the years have merely served to enhance the strength 

and simplicity of the original design.

In addition, operators have been able to upgrade their 

units with several technical and engineered enhance-

ments. These upgrades are available as retrofit kits and 

maintain the simplicity that the units are known for.

Easing maintenance, improving performance
One recent upgrade has been the integrated governor 

throttle body (IGTB) electronic governor, which is now 

standard equipment on all new AJAX engines.

The IGTB is a combined throttle valve and electronic 

governor. Its purpose is to maintain a fixed-speed set 

point throughout the engine’s load range. The set point 

also can be externally set by a remote signal. The gover-

nor measures engine speed with a magnetic pickup and 

compares it to the set-point speed provided by the trans-

ducer. When engine speed changes from the desired 

level, the IGTB automatically adjusts fuel gas header 

pressure as required to main-

tain the desired speed.

Designed to forego the 

need for onsite tuning, the 

IGTB replaces the standard 

mechanical and Woodward 

hydraulic governor and is 

available on any unit. The 

IGTB is designed to offer high 

reliability, excellent speed 

stability and fast response to 

load changes. Ideal for usage 

with fuel gas containing H2S, 

the IGTB is vibration-resistant, 

easy to install and powered 

by either customer-supplied 

power or an engine-mounted 

Class I Division 2 alternator, 

which eliminates the need for 

outside power.

Increasing power  
and efficiency
The scavenging intake pop-

pet valve is a bolt-on retrofit, 

replacing the reed strip valve 

Modern improvements on  
a classic compressor     

Product upgrades and enhancements help keep integral system up to date.

GE has equipped its engine compressor AJAX system with upgrades and retrofitted capabilities 

that ensure the system stays up to date. (Source: GE Oil & Gas)
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plate on the power cylinders. It allows more 

scavenging air to the combustion chamber, 

which subsequently increases combustion effi-

ciency. With this upgrade, available for DPC-

2800 series and legacy 15-in. bore engines, the 

result is optimized fuel consumption costs and 

lower operating and maintenance costs. 

The compressor poppet valves upgrade 

delivers the highest efficiency of any 

valve design on the compressor cylinders. 

Compared to conventional plate, channel 

or strip valves, poppet valves are designed to 

offer significant fuel or horsepower savings 

through more efficient and reliable opera-

tion. Customers who have implemented this 

upgrade report payback in six to 18 months. 

Any legacy or current 11-in. stroke AJAX can 

benefit from this retrofit. Pre-lube systems 

are now standard equipment on current pro-

duction units, offered with manual, electric 

or pneumatic configurations, and are available as ret-

rofits. Various control logic is offered to accommodate 

permissive/custom startup sequencing. The systems 

increase unit dependability and product life, reducing 

maintenance costs as well as startup and idle time.   

Lowering emissions
Meeting changing modern environmental emissions com-

pliance without sacrificing performance is supported with 

retrofit upgrades that can be performed on all previous 

versions of the units dating back to 1958. A field-proven 

oxidizing catalytic converter for two-stroke low-emission 

gas engines has been designed to alleviate the potential 

worries of oil contamination and pressure spikes, virtu-

ally eliminating carbon monoxide emissions and greatly 

reducing formaldehyde and volatile organic compound 

emissions. Internal baffles and pipes are designed to 

silence the exhaust and protect the catalyst element. As 

a result of an exhaustive R&D program, the converter is 

available for new units as well as retrofit applications. 

Low-emissions models
The product line’s standard model was, at the time 

of its introduction, the most efficient integral engine 

compressor available on the market. Since its introduc-

tion, low-emissions models were developed with the 

purpose of achieving lower emissions without the need 

for expensive add-ons or the use of catalytic convert-

ers. Low-emissions models reduce fuel consumption, 

increase the range of fuel gas quality and maintain NOx 

emissions over a wide torque range. The main compo-

nent of the system is the ignitor assembly, which creates 

a high-energy ignition source, igniting a leaner mix-

ture of fuel and resulting in lower NOx formation and 

cleaner exhaust. With tuning, the low emissions achieves 

0.5-g NOx emissions. Screw-in prechamber shut-in pres-

sure also is available for some legacy engines.

Ultralow emissions
The low-emissions model can achieve the same 0.5-g 

NOx emissions without engine tuning, offering users 

the ability to maximize horsepower while reducing 

emissions, all at an ambient temperature rating of 

37.8 C (100 F), by adding an enhanced intake system, 

upgraded heads, pistons and a prechamber design. 

High-pressure fuel injection enables enhanced air/fuel 

mixing, while a tuned exhaust system is included as part 

of the air flow operation. Additionally, there are solu-

tions to achieve 1-g NOx with just prechamber designs.

The integral engine compressors maintain a 98% 

or better performance consistency because they are 

designed for simplicity. 

Oftentimes, once an AJAX unit has been purchased, 

regulations and requirements change over the years 

requiring that the unit must change with them. The cost 

of investing in an upgrade represents a small fraction of 

the cost of buying a new machine and, in most cases, 

pays back within a year. Operational flexibility, environ-

mental performance and cost reduction are all critical to 

success. By continually developing upgrades to address 

these key factors, AJAX integral engine-compressors sim-

plify operations and maximize value. 

SURFACE SYSTEMS

Low-emissions models reduce fuel consumption, increase the range of fuel gas 

quality and maintain NOx emissions over a wide torque range. (Source: GE Oil 

& Gas)
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WELL INTERVENTION &  

MAINTENANCE

Silje Harestad and Roar Pedersen, Archer 

O
perators are challenged with maintaining well 

integrity and service quality in an industry heavily 

affected by fluctuations in the market. Well integrity is 

concerned with the safe and reliable containment of 

all well fluids throughout the life of a well, including 

after decommissioning. In turn, service companies are 

constantly challenged by operators to provide safe and 

efficient ways of abandoning wells at a lower cost and in 

less time. 

Historically, the deployment of mechanical plugs has 

been a standard and common way of securing wells for 

both temporary and permanent plugging and aban-

donment (P&A). In light of new solutions and methods 

that are being developed, mechanical plugs will con-

tinue to be a major contributor to P&A going forward. 

Requirements set for barrier plugs vary depending on 

local regulations and company-specific requirements. 

Mandates such as ISO 14310 by the International 

Organization for Standardization (ISO) and API 11 D1 

by the American Petroleum Institute (API) define well 

integrity and list requirements for design, documenta-

tion, testing and validation of plugs and packers in the 

market. In many cases, operators need solutions and 

equipment that at a minimum are approved according 

to these regulations. 

Operators are searching beyond conventional solu-

tions and require more technologically advanced tools 

and technologies that meet their expectations of cost 

and time savings without compromising the require-

ments for well integrity and service quality.

Conventional plug operations face limitations linked 

to conveyance and the options for downhole manip-

ulation to operate a plug. Time spent tripping in and 

out of a wellbore is often the most time-consuming part 

of well suspension. Limitations related to plugs being 

deployed, such as tripping speed, circulation, weight 

requirements, torque and rotation, are often much 

more restrictive than what the rig equipment can han-

dle and can be a limiting factor in an operation.

Plug technology advancements
Archer’s series of LOCK (V0-rated) and SPARTAN plugs 

have been optimized to deliver high performance and 

reliability, combatting harsh well conditions and result-

ing in cost efficiency and time savings. These plugs have 

been specially engineered to eliminate the need for 

weight to be hung off below to set as well as handle high 

tripping speeds, high circulation rates and minimum 

weight required above to set. 

Developed to be simple and cost-effective, SPARTAN 

plugs offer the same benefits as the LOCK family of 

plugs. This type of plug, which meets the requirements 

of ISO 14310 (V3 to V6) certification, is designed for 

well suspension periods of days to months, ensuring 

easy deployment, a secure seal and safe removal on task 

completion. In other words, this plug is rapidly deploy-

able, easy to set and easy to retrieve. 

The company has further developed three new 

plug tools based on LOCK and SPARTAN plugs. 

P&A casing retrieval plug system
The SPEARHEAD is applied where extensive hangoff 

weights or pull forces are required. With its heavy 

hangoff and pulling capability, the SPEARHEAD pulls 

Plug technology advancements for 
improved well integrity     
New P&A tools offer solutions beyond conventional methods. 

Archer’s plugs are engineered to help operators maintain well  

integrity and service quality. (Source: Archer)
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the tieback or casing during the P&A of wells. It can 

therefore be used as an alternative to an original spear.

The SPEARHEAD also can be installed as an emer-

gency hangoff together with a selective set valve that is 

installed below the plug. The ball valve, which is easy 

to operate, can check for gas in the 

drillpipe and annulus below before 

retrieving the plug. If necessary, mud 

can be bullheaded inside the drillpipe 

and then in the annulus by operating 

the selective set valve below the plug. 

Case history
An operator in the North Sea recently 

planned a six-well P&A campaign. 

The original plan was to cut, pull and 

lay down more than 4,000 m (13,123 

ft) of 7-in. tubing from each well. The 

operator intended to continue set-

ting a bridge plug at 2,000 m (6,561 

ft), then cut the 95⁄8-in. casing above 

the plug and finally displace the well 

to water-based mud. The process of 

retrieving and handling the tubing is 

time-consuming and costly. The oper-

ator asked for a plug that could avoid 

pulling the entire tubing string and 

save rig time. 

Archer’s integrated P&A technol-

ogy was to retrieve about 2,000 m of 

tubing and suspend permanently the 

remaining 2,000 m of tubing below 

the SPEARHEAD plug. When the 

plug and tubing were run in hole, 

a casing cutter was installed above 

the SPEARHEAD running tool. The 

SPEARHEAD, with the tubing below, 

was set at about 2,000 m and pres-

sure-tested. The 95⁄8-in. casing was 

then cut above the plug, all of which 

was achieved in one run. The P&A 

operation continued with the retrieval 

of the 95⁄8-in. casing above the cut. 

As a result, about 18 hours of opera-

tion time was saved for each well. The 

total saving for this operation was 54 

hours for three wells as well as cost 

savings associated with rig time. The overall safety and 

risk profile of the operation also was reduced along with 

the time and costs associated with logistics, transport 

and handling.

Dual-plug system
The company’s VAULT is a dual-plug system that 

enables two plugs to be set and retrieved in one run, 

saving a considerable amount of time in a well opera-

tion. The company recently installed two barrier plugs 

and retrieved the wear bushing in the 

same run for a major operator in the 

North Sea. A standard TIMELOCK 

was used as the deep barrier plug, 

while the VAULT plug was installed 

as a shallow barrier. When both plugs 

were set and tested, the wear bushing 

was retrieved in the same run. To save 

even more hours of operational rig 

time, the two plugs can be retrieved 

in the same run. This can be achieved 

since the retrieving tool of the 

TIMELOCK plug is hanging off either 

just below or spaced out below the 

shallow VAULT plug.

Tandem plug system
The HUNTER plug system was 

developed with the goal of being 

run in combination with other tools 

and equipment such as wellbore 

cleaning equipment while having 

the ability to withstand high rota-

tion and loads without the plug 

being set until activated.

The HUNTER plug allows the 

string to be rotated without uninten-

tionally setting the plug. The ability 

to combine operations in the same 

run as setting the plug will save oper-

ators several hours of rig time. 

Remote operations
Archer’s Integrated Operations cen-

ter has played a part in delivering 

swifter and safer plug operations in 

the North Sea. It uses real-time data 

and new technology to enable coop-

eration between onshore support 

and offshore teams. Real-time data 

can be transferred over long dis-

tances, removing the physical barrier 

between expert onshore support teams and offshore 

execution. Integrated operation reduces offshore per-

sons onboard, therefore ensuring smooth, flexible and 

cost-effective operations. 

WELL INTERVENTION &  

MAINTENANCE

The SPEARHEAD plug is applied in a well 

scenario. (Source: Archer)
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Light on the Haynesville horizon? 
The play is poised for a comeback.

Contributed by Wood Mackenzie

A
s gas plays go, the Haynesville has long 
played second fi ddle to the Marcellus; the 

latter has historically yielded larger wells and 
contributed more to U.S. gas supply. This, in 
addition to gas ventures generally falling out 
of favor with public operators during the past 
fi ve years, has placed the Haynesville squarely 
in a bucket of perceived Tier II opportunities. 

But as 2016 drew to a close, the 
Haynesville was quietly clawing its way back 
as its rig count suddenly topped 20. This 
was an 80% increase from February lows 
and a stark contrast to trends across other 
gas plays that struggled to rebound amid 
stagnating prices. Rigs in the play have since 
doubled again to 40, striking distance from 
the 43 currently operating in the Marcellus. 
All of this occurred during a 12-month 
period when Henry Hub hovered near $3/
Mcf, demonstrating that wellhead econom-
ics have continued to improve across the 
ArkLaTex Basin’s premier shale play. 

But will this resurgence last? Much of the 
progress in the Haynesville since 2014 has been 
driven by private-equity-backed operators. This 
matters because their development schedules 
are likely to change upon their next fi nancing 
event. Multiple companies already have fi led 
S-1 documents to qualify for an initial public offering. If 
they indeed go public, which now seems likely, it could 
mean a piece of the ramp-up in activity was in large part to 
set the stage for public sale by proving their competencies 
and showing the ability to aggressively grow organically.  

The Haynesville’s inherent qualities are suffi ciently 
attractive to sustain current rig activity in the near term. 
In fact, production in the play is expected to top its 2011 
peak of 7.16 Bcfe next year, making it the fi rst U.S. uncon-
ventional play to roll over in earnest and then peak again 
years later. This is attributable to its sizeable resource base, 
proximity to Gulf Coast markets, ample infrastructure, 
rising regional industrial and power demand, and relative 
safety compared to rival Northeast plays that have grap-
pled with challenges in takeaway capacity. Moreover, as 

Permian acreage continues to price many out of the basin, 
operators with a bent toward natural gas may actively seek 
quality Tier II opportunities in which to allocate capital, 
placing the Haynesville in the spotlight. 

Ultimately, however, the play faces some market head-
winds as an onslaught of new pipeline capacity is set to 
come online in the Northeast through 2019, improving 
netbacks in the Marcellus. Further, enduring effi ciency 
improvements are the Haynesville’s best shot at keeping 
pace with the Marcellus over the long term. The cur-
rent season of well design experimentation now taking 
place across the Haynesville suggests technology can, in 
fact, drive the required progress. If service costs can be 
managed and midstream liabilities contained, wellhead 
breakevens may fall by another $0.15/Mcf. 

The Spider area of the Haynesville is a popular target for Chesapeake. (Source: 

ESRI basemap; Wood Mackenzie North America Well Analysis Tool)

UNCONVENTIONAL REPORT: 

HAYNESVILLE
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UNCONVENTIONAL REPORT: 

HAYNESVILLE
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PROPPANT LOADING

HISTORICAL PERMITS BY OPERATOR

EURS BY LATERAL LENGTH 

The Haynesville play leads 

the way in proppant loading 

increases. (Source: Wood 

Mackenzie North America 

Well Analysis Tool)

Vine Oil and Gas holds the 

most permits in the play, 

but many companies 

may seek quality Tier II 

opportunities. (Source: 

Wood Mackenzie North 

America Well Analysis Tool)

The Haynesville lags only the 

Marcellus in average EUR per 

lateral length. (Source: Wood 

Mackenzie North America 

Well Analysis Tool)
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MERITORIOUS AWARDS  

FOR ENGINEERING INNOVATION

Schlumberger took honors in the artificial lift category for its 

ZEiTECS Shuttle rigless ESP replacement system. Shown from the 

left are Farid Hamida, Khaled Elsheikh, E&P’s Rhonda Duey and 

David Paterson.

E&P’s Jennifer Presley (middle) presented Baker Hughes an 

award for the drilling fluids/stimulation category for its CND500 

multifunctional microemulstion treatment. Pictured from left to 

right, Ramakrishna Ponnapati, Mary Jane Felipe, Lynn Frostman 

and Lirio Quintero accepted the award.

Schlumberger won in the drillbits category for its AxeBlade 

Ridged Diamond Element Bit technology. Shown from left to  

right in the back row are Gerard Johnson, Shaw Gan, Allen 

White, Davy McCullough and Jan Morley. From left to right in  

the front row are Scott Horman, Pui Amponpun, E&P’s Rhonda 

Duey, Murat Aksoy, Uyen Canfield and Ryan Mushinski.

Schlumberger’s OpenPath Sequence diversion stimulation service 

won the award for the drilling fluids/stimulation category. From 

left to right are Farid Hamida, Teoman Altinkopru, E&P’s Rhonda 

Duey and Jesse Lee.

Churchill Drilling Tools won in the drilling systems category for 

the HyPR HoleSaver. E&P’s Russ Laas (far left) presented the 

award to (from second left to right) Mike Churchill, Jorge Xacur 

and Casey Edmiaston.

One of the drillbits winners was Baker Hughes’ KymeraXT. Shown 

from left to right are E&P publisher Russ Laas, Lyle Dolezal, 

Bibek Ghimire, Scott Schmidt, Shelly Cory, William Schoen, Mark 

Freeman, Franklin Valbuena and Robert Bradshaw.

T
he E&P editors and staff proudly presented the win-

ners of the 2017 Special Meritorious Awards for Engi-

neering Innovation at the Offshore Technology 

Conference in May. The awards recognize service and 

operating companies for excellence and achievement in 

every segment of the upstream petroleum industry. The 

following pages spotlight the 22 winners the indepen-

dent team of judges picked that represent a broad range 

of disciplines and address a number of problems that 

pose roadblocks to efficient operations. 
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From left to right, Graham Riley, Justus Kay, Juan Restrepo  

and Marion Nejad accepted an award from E&P’s Rhonda Duey 

(middle) for Schlumberger’s PowerDrive Orbit rotary steerable 

system, winner of the drilling systems category. 

Saudi Aramco garnered three awards: its seismic and EM joint 

inversion technology in the exploration category; 3-D mapping 

of reservoir saturation from crosswell EM in horizontal wells in the 

formation evaluation category; and multifunctional nano-tracers 

with in situ detection, also in the formation evaluation category. 

Mohammed H. Khaldi (right) received the awards from E&P’s 

Russ Laas.

Intecsea, Worley Parsons Group, took honors for its low-motion 

FPSO technology, “LM-FPSO,” in the floating systems category. 

From left to right are Chunfa Wu, Geeta Thakorlal, Alaa Mansour 

and E&P’s Russ Laas. 

Jason McIntyre (far left), Bill Kendrick (second from the right) and Renee LeBas 

(far right) received an award from E&P executive editor Rhonda Duey (second 

from the left) for Halliburton’s ExpressKinect, which won the HSE category.

From left to right, E&P publisher Russ Laas presented Andrew 

Duncan, Terry Quinn, Doug Patterson, Gennady Koscheev and 

Howard Glassman an award for the exploration category for 

Baker Hughes’ Deep Shear wave imaging technology.

Ikon Science took honors in the exploration category 

for its RokDoc Ji-Fi platform. From left to right are 

Matt Bell, E&P’s Rhonda Duey and Simon Payne.  
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Schlumberger’s AvantGuard Advanced Flowback Services  

technology won honors for hydraulic fracturing/pressure  

pumping. On hand to receive the award from E&P’s Rhonda Duey 

were (from left to right) Bengt Arne Nilssen, Philippe Deslandes, 

Wallace Pescarini, Dmitriy Potapenko and Philippe Enkababian.

Halliburton’s EquiSeal Conformance System took honors for the 

IOR/EOR/remediation category. Shown from left to right are Julio 

Vasquez, E&P’s Rhonda Duey, Larry Eoff and Renee LeBas.

Baker Hughes won an award for its GelBlock temporary annular 

isolation system technology in the IOR/EOR/remediation  

category. From left to right are Don Samples, Harold Hudson, 

Paul Carman, John Mayor, Richard Wheeler, E&P’s Jennifer 

Presley and Satya Gupta.

Halliburton’s  

Endurance Hydraulic 

Screen won the  

nonfracturing  

completions category. 

Pictured from left to 

right are Artie Burke, 

E&P’s Rhonda Duey  

and Keith Oddie.

Samoco Oil Tools took the honors in the subsea systems category. 

Pictured from left to right are Tony Lee, Miguel Ramirez, Mike Al 

Oudat, E&P’s Rhonda Duey, MJ Hellail and Andrea Balsamo.

Not pictured: Victaulic was the winner in the water management 

category for its Refuse-to-Fuse HOPE Joining System.

Evolution Well Services’ NextGen 100% electric fracturing services 

won an award for the hydraulic fracturing/pressure pumping 

category. From the left are Brett Vann, Mike Bateman, Matthew 

Vahsholtz, Chris Combs, Ben Bodishbaugh, Steven Anderson, 

Jeffrey Morris and E&P publisher Russ Laas.

The intelligent systems and components award went to (from 

left to right) Bengt Arne Nilssen, Afzal Memon, Wallace Pescarini 

and Artur Stankiewicz for Schlumberger’s Maze Microfluidic SARA 

Analysis technology. E&P’s Rhonda Duey (second from the right) 

presented the award.
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Dr. Peter Harrop, IDTechEx

A new report, “Electric UAV Drones: Autonomous, 
Energy Independent 2017-2027,” analyzes the 

majority of unmanned aerial vehicles—the electric ones. 
Indeed, the few drones that are not electric because 
they carry very heavy payloads long distances will even-
tually go electric because it will give lower cost over life 
and greater reliability. Also, they

• Are more controllable and precise;
• Provide maximum torque from stationary;
• Are compatible with electric controls, sensors and 

tools onboard;
• Do not have the 0.5- to 1-second delay of an internal 

combustion engine;
• Provide superior stealth such as limited or no heat, 

gas, particle or sound emission;
• Support the technological megatrend of electrics 

and electronics replacing mechanical parts;
• Support the technological megatrend of structural 

electronics replacing components-in-a-box;
• Reduce or eliminate toxic emissions and noise at 

point of use (some are even used indoors for tasks 
such as urban farming and inspecting Easy Jet airlin-
ers in the hangar);

• Are easier to construct with nontoxic materials, even 
disposable/biodegradable materials (cardboard 
drones with nontoxic drive trains have been trialed 
for no-return postal deliveries.); and

• Are more easily made energy-independent.
Contrary to popular understanding, the collapse of 

Western makers of toy drones as the Chinese dropped 
prices 70% in one year, despite cameras and many other 
features being added, is not the collapse of an industry. 
The leaders often are out-innovating their Western com-
petition, which has largely retired to the lucrative world 
of drone sub-systems, software and services. 

The Chinese companies enjoy both a toy and hobbyist 
hardware market that is substantial and appreciable— 
new sales of larger drones that they sell for a host of 
professional and industrial purposes such as agriculture, 
photography and surveying for real estate sellers and 
many others. Search and rescue, security, and military 
uses abound for these multicopters and fixed-wing 

aircraft that can be placed for takeoff or launched by 
hand. For example, in agriculture the benefits include 
performing hazardous, dirty and menial tasks that 
humans are increasingly reluctant to perform. This pro-
vides more data and precision, saves on chemicals while 
increasing quality and productivity, and reduces fuel 
consumption and pollution. 

All of these drones up to 1 m (3.3 ft) across, fixed-
wing and multicopter, are an adjunct to the older Aero-
vironment Raven and Puma series of hand-launched 
drones in the U.S., which still sell well and that can be 
autonomous or radio-controlled. Aerovironment alone 
has pulled in about $100 million for these. However, the 
ability for Amazon drones to deliver parcels commercially 
in cities anytime soon is unlikely because the problems of 
autonomy are worse than those for autonomous cars in 
cities. The delivery drones have that challenge in full 3-D, 
which is even tougher.

Money moves to larger drones
The big business is moving to even larger drones. This 
is an amazing world of tethered and upper-atmosphere 
drones, some staying aloft for years on sunshine alone. 
Some tethered drones create 30 kW to 600 kW of electric-
ity by grabbing the more consistent winds above the height 
that a ground-based wind turbine can access. The power of 
those winds is four times more. Such tethered craft range 
from several meters across up to the size of a jumbo jet 
(though much more spindly), in that case with eight huge 
propellers getting the drone to altitude and then becom-
ing wind turbines. These technologies used to be mostly 
based on cloth kites and then moved to semi-fixed aerofoil 
wings, but a melding of fixed-wing and multicopter tech-
nology makes them a more controllable, efficient aircraft, 
even able to autonomously take off and rise to position 
when there is no wind at all at ground level. 

Solar drones 
Huge spider-like fixed-wing drones are being trialed that 
are covered in solar cells and designed to stay aloft for five 
years for military surveillance, communications and beam-
ing the Internet to the 4.5 billion people still waiting for it. 
The next advances in hardware and software mainly revolve 
around autonomy and energy independence. Only $200 
million or so has been invested in airborne wind energy so 

Drones: Big is beautiful now   
Larger drones are becoming the target of significant investment.
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far, but the heavyweights are entering. The largest device 
and biggest team is at Google, and ConocoPhillips, Shell, 
E.On, Schlumberger and Mitsubishi are among the giants 
investing in the other devices, all able to fund the $100 mil-
lion per project needed for full commercialization. 

Airborne wind energy 
Those not showing an interest in airborne wind energy 
include the big suppliers of ground-based large wind 
turbines, possibly because they see it as a direct compet-
itor. Although many proponents do indeed argue this, 
it is not true. Airborne wind energy competes poorly 
with most existing wind turbine sites because of a host 
of disadvantages explained in the report, but it has a 
huge opportunity where conventional wind turbines 
are banned or useless because of poor ground wind. It 
may even be suitable for providing megawatts of power 
to propel large ships, something of interest because 
these currently emit the acid gases, particulates and CO

2

equivalent to 30,000 to 100,000 cars, and this is seen as 
intolerable and increasingly illegal.  

Tethered perpetual security
An even more modest amount has been invested by 
Aerovironment, Cardinal Security and others to demon-
strate drones hovering “forever” thanks to a conductive 
cable down to a generator on the ground that could 
simply be a battery.

Airships and balloons
A solar airship developed by Northrop Grumman was 
to stay up for 10 years on sunshine alone and deploy 
anywhere in the world in 15 days, and although that was 
canceled, Lockheed Martin and others continue similar 
work. That order would have been $517 million, illustra-
tive of the fact that billions are being invested in upper 
atmosphere drones, including Google balloons, because 
they have both military and nonmilitary applications. 
Some are querying all this. Professor Mary Cummins at 
Duke University, addressing the “Panel on the Future 
of War” at Davos in January, warned, “Google and Face-
book have acquired drone technologies that exceed any-
thing available to the world’s most powerful intelligence 
agencies. These ‘corporate states’ are the shadowy forces 
of globalization, operating on a level few understand, 
and they have until recently escaped scrutiny.” 

Software, systems, fl ies and swarming
The big money is in software and systems for medium 
and large drones, but a substantial hardware business 
also is emerging. The next stage is to come full circle 

and make even the small drones very clever and lucra-
tive. That embraces energy harvesting robot fl ies, birds, 
bats and more but also fi xed-wing planes that leverage 
swarming theory and endowment of curiosity that will 
transform military, security and other applications. 
Indeed, the U.S. military already has dropped large 
numbers of such tiny 
aircrafts out of a large 
manned aircraft and 
seen them, as intended, 
self-organize and swarm 
to investigate a target. 
There are many more 
capabilities emerging 
from more advanced 
software and fi rmware, 
such as drones that 
charge their batteries 
by fl ying into thermals 
like a glider but with 
the propellers reversing 
to generate electricity. 
That regeneration also 
has been demonstrated 
with the kinetic energy 
of landing. 

Have a story idea for Tech Watch? This feature highlights 
leading-edge technology that has the potential to 
eventually address real-life upstream challenges. Submit 
your story ideas to Group Managing Editor Jo Ann Davy at 
jdavy@hartenergy.com.

Plug-in pure
electric 

vehicles  

WINNERS 

Charging stations 

Utilities 

Battery makers 

LOSERS 

Hybrid and 
conventional parts 

Oil industry 

Energy 
independent 

vehicles

WINNERS 

Energy harvesting
including regeneration

Structural electronics 

LOSERS 

Charging stations 

Utilities 

Battery makers 

Energy-independent pure electric vehicles are disrupting the 

value chain. (Source: IDTechEx)

This large tethered drone generates 

30 kW. (Source: Kitemill)
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Software leverages advanced analytics and 
the Internet of Things
Weatherford International Plc has commercially released 

the ForeSite production optimization platform. The plat-

form combines physics-based models with advanced data 

analytics to improve performance across wells, reservoirs 

and surface facilities, a press release stated. This platform 

is the first in a series of integrated software offerings that 

will combine proven Weatherford production optimi-

zation technologies with the Internet of Things, cloud 

computing and advanced analytics to enable complete 

asset management. The ForeSite platform is initially 

focused on improving the management of wells with rod-

lift systems and will later extend to all forms of lift as well 

as management and optimization at the reservoir and 

surface-facility levels. weatherford.com/en

Large-scale plastic collection concept  
for oceans
Petroleum Geo-Services ASA (PGS) has developed a con-

cept for efficient large-scale collection of plastic from the 

oceans, a press release stated. The solution uses the inher-

ent benefits of seismic vessels and takes advantage of their 

air compressors and capabilities for handling large towing 

configurations. Each year, eight million tons of plastic ends 

up in the world’s oceans—equivalent to dumping the con-

tents of one garbage truck into the sea every minute. If no 

action is taken, this is expected to increase to two garbage 

trucks per minute by 2030 and four garbage trucks per 

minute by 2050. The PGS plastic collection concept consists 

of a seismic vessel and a support vessel towing booms, in a 

fan formation, which are connected to a processing unit at 

the end of the spread. The uniqueness of the seismic vessel 

is its large onboard compressors, which usually supply the 

seismic source. These are instead used to pump air through 

a ventilated hose towed at about 50 m (164 ft) water depth 

between the seismic ship and the support vessel. The air 

bubbles attach to the submerged plastic, which then rises 

to the sea surface, just like bubbles are attracted to a straw 

in a glass of sparkling water. The processing unit at the 

end of the collection spread separates organic materials 

from plastic. The latter is compressed and packaged into 

super-strong synthetic skins. Once full, each skin section is 

marked by GPS and AIS, ready to be collected and towed to 

a processing facility for recycling. pgs.com

Integrated service offering for offshore oil 
and gas water treatment
GE Water & Process Technologies has released its new 

OnBoard service offering, a customizable, total inte-

grated water treatment solution and service plan for 

offshore oil and gas producers, a press release stated. 

OnBoard incorporates digital technologies, remote 

monitoring and diagnostic software, membranes, chem-

icals, sulfate removal technology, and offshore field and 

process expertise. The service helps producers improve 

operations, performance and profitability at offshore 

water treatment facilities. By choosing the OnBoard 

program parameters that match their unique needs, 

offshore oil and gas producers and operators have the 

potential to decrease clean-in-place time, improve recov-

ery rates and lower maintenance costs. The program is 

also designed to increase sulfate removal unit recovery 

by up to 5% and decrease clean-in-place hours and 

same-day troubleshooting. ge.com

Salinity system increases flow assurance
Emerson Automation Solutions has released the Roxar 

Salinity Measurement System for the sensitive, accurate 

and real-time measurement of saline water in gas pro-

duction wellstreams, a press release stated. Through the 

new system operators can instantly identify changes in the 

flowstream and the smallest amounts of saline water at 

never previously achieved levels of sensitivity. This enables 

the operator to take immediate remedial action to pre-

vent threats to production such as scaling, hydrate forma-

tion and corrosion. The onset of formation water and its 

salinity, if not controlled, can lead to well shutdowns and 

cost producers millions in unplanned shutdown time. The 

system, which is a key element of the Roxar Subsea Wetgas 

Meter and is based on microwave resonance technology, 

provides quantitative and qualitative real-time salinity 

measurements in many types of field conditions but par-

ticularly in the high gas volume fraction/wet gas flows 

that characterize wet gas fields. emerson.com

System built for transfers in extreme conditions
Ampelmann has released its latest Walk to Work system, 

which has been designed for operation in extreme cold 

conditions, a press release stated. The N-type, nick-

named Icemann, was designed to safely and efficiently 

transfer crew in extreme icing and temperatures as 

low as -28 C (-18 F). The fully enclosed and insulated 

system is operational in sea states up to 3.5 m (11.5 ft) 

significant wave height and comprises active motion 

compensation. The Icemann rotates to 360 degrees and 

is controlled from the vessel with flexibility in platform 

landing locations and directions. Walk to Work systems, 

where workers transfer between offshore platforms and 

adjacent vessels, are increasingly being used by the off-

shore industry as a safe and cost-effective alternative to 

helicopter and basket transfers. ampelmann.nl
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Protecting against corrosion
Belzona has released its encapsulating membrane Belzona 

3412. This coating can be brush- or spray-applied onto 

complex surfaces to protect them from the most severe 

corrosion, a press release stated. When used in conjunc-

tion with Belzona 8411, a release agent/corrosion inhib-

itor, Belzona 3412 can be cut and peeled back during 

required maintenance or to check the status of the sub-

strate before being fully resealed with an extra layer. The 

membrane provides protection to a range of machinery 

and equipment, from the smallest bearings to the risers of 

offshore platforms. Belzona 3412’s elasticity and adhesion 

properties allow it to encapsulate and bond effectively to 

many types of metallic and painted surfaces. The mem-

brane provides a durable layer of protection against many 

types of corrosion such as galvanic and crevice. Belzona 

3412 also has protection against aggressive environmental 

factors, including ultraviolet resistance. belzona.com

System helps avoid storms, improve rig 
move effi ciency
Delmar Systems has released its new RAR Plus and 

MOOR-Max releasable mooring system. The RAR Plus

is the next generation of rig anchor release (RAR) sys-

tems, building on proven acoustic release technology 

by adding key features such as a manual backup release 

method and increasing the ultimate and release load 

ratings, a press release stated. The RAR Plus transmits 

both direct and indirect line tension measurements from 

internal sensors for real-time display onboard the rig in 

a user-friendly graphical user interface. The RAR Plus is 

a key component in the MOOR-Max releasable moor-

ing system. The MOOR-Max system provides a mooring 

system for mobile offshore drilling units to avoid storms 

or improve rig move effi ciency. It is the only mooring 

system that combines proven acoustic mooring release 

technology with effi cient proprietary methods. “Not only 

does the MOOR-Max system allow rigs to signifi cantly 

mitigate risk by evading cyclonic storms or ice fl oes, but 

it also reduces critical path time when disconnecting rigs 

for transit to the next location,” said John Shelton, Del-

mar Systems vice president of engineering. delmarus.com

100% cloud-based technology to digitize 
offshore fi eld development
Xvision Software has released FieldAP, the fi rst 100% 

cloud-based technology for the energy industry providing 

offshore project managers with an online tool for visual 

fi eld development, digital planning and cost containment, 

a press release stated. The online tool is capable of accel-

erating project timelines by up to 80%, especially during 

the early concept and FEED phases. These time savings 

can drive cost savings as high as 70% across the life of the 

project. FieldAP brings all offshore fi eld development 
project data—assets and activities, both subsea and 
topside—into plain sight through easy-to-understand 
online 2-D/3-D visualizations. fi eldap.com

System combines a digital twin of any marine 
or offshore assets 
Bureau Veritas has released its Veristar AIM 3D asset 

integrity management system based on technology 

partner Dassault Systems’ 3DEXPERIENCE platform, a 

press release stated. The new system combines a digital 

twin of any marine or offshore assets with smart data in 

a collaborative environment. Veristar AIM 3D will be 

used in the design, development and implementation 

of the operational life cycle to refl ect and predict the 

condition of any asset or fl eet of assets. The system sup-

ports risk-based inspection and condition-based main-

tenance approaches. Veristar AIM 3D provides asset 

management dashboards for individual ships, rigs, 

facilities or whole fl eets. This will enable smarter deci-

sions based on better visibility of actual asset condition 

and performance. bureauveritas.com

Please submit your company’s updates related to new technology 

products and services to Ariana Benavidez at abenavidez@ 

hartenergy.com.

The Belzona 3412 material takes between one and four hours to 

become touch-dry. (Source: Belzona)

http://EPmag.com
http://belzona.com
http://delmarus.com
http://bureauveritas.com
https://www.fieldap.com/
mailto:abenavidez@hartenergy.com
mailto:abenavidez@hartenergy.com
http://www.epmag.com/mea/mea-process.php


July 2017   |   EPmag.com128

international
HIGHLIGHTS

1 US

According to IHS Markit, EOG 
Resources Inc. completed two 
high-volume Wolfcamp oil wells in 
the Delaware Basin portion of Lea 
County, N.M. The discoveries are in 
Section 11-26s-33e. The #703H Whirl-
ing Wind 11 Com was tested through 
fractured perforations at 3,920 m to 
6,074 m (12,862 ft to 19,928 ft) flow-
ing 3.869 Mbbl of 42-degree-gravity 
oil, 179 Mcm (6.332 MMcf) of gas 
and 1.936 Mbbl of water per day. It 
was tested on an open choke with 
a flowing casing pressure of 1,651 
psi. The 6,110-m (20,045-ft) well’s 
horizontal leg bottomed 2.4 km (1.5 
miles) to the north in Section 2. 
From an offsetting surface location 
the north-trending #704H Whirl-
ing Wind 11 flowed 4.77 Mbbl of 
42-degree-gravity crude, 206.5 Mcm 
(7.293 MMcf) of gas and 5.74 Mbbl 
of water per day from fracture-stim-
ulated perforations at 3,897 m to 
6,069 m (12,785 ft to 19,913 ft). The 
parallel lateral was drilled to 6,106 m 
(20,034 ft), 3,794 m (12,447 ft) true 
vertical. It was tested on an open 
choke with a flowing casing pressure 
of 2,046 psi. 

2 MEXICO

Talos Energy LLC is preparing to 
drill an offshore exploration well 
in the Bay of Campeche’s shallow- 
water Sureste Basin in Mexico. The 
venture will be in the Zama Prospect 
in Block 7 in the Salinas sub-basin, 
where light oil will be targeted in the 
Tertiary clastic reservoirs. A seismic 
survey of Block 7 in 2016 indicated 
a well-defined amplitude flat spot, a 
potential indicator of hydrocarbons. 
Talos is the operator of blocks 2 and 
7 and the upcoming Zama explo-
ration well with 45% interest with 
partners Sierra Oil & Gas (45%) and 
Premier Oil (10%). 

3 COLOMBIA

Anadarko Petroleum Corp. reported 
a gas discovery at exploration well 
#1-Gorgon in the Caribbean Sea 
deepwater sector in Colombia. The 
discovery of gas zones was made 
at depths ranging from 3,675 m 
to 4,415 m (12,057 ft to 14,485 ft) 
and showed gas in the same geo-
logical trend that is in the Kronos 
Field. The venture is about 27 km 
(17 miles) from #1-Purple Angel, 
which confirmed the extension of 
the gas reservoir found in 2015 with 
the #1-Kronos discovery well. The 
#1-Gorgon is within the Purple Angel 
Block adjacent to the Fuerte Sur 
Blocks and their Kronos discovery, 
#5-CI, and Fuerte Norte. Anadarko is 
the operator of the well and the Pur-
ple Angel Block with 50% interest in 
partnership with Ecopetrol (50%). 
The four discovery blocks encom-
pass 14,900 sq km (5,753 sq miles).

4 COLOMBIA

Canacol Energy Ltd. reported results 
from exploration well #1-Canahuate 
in the Lower Magdalena Basin in the 
Esperanza Exploration and Exploita-
tion Contract area in Colombia. The 
#1-Canahuate was drilled to 2,518.5 
m (8,263 ft) and encountered 38 m 
(124 ft) of net gas pay with average 
porosity of 18% within the Cienaga 
de Oro reservoir. Canacol tested 
two zones within the reservoir. The 
lower zone was perforated at 1,544 m 
to 1,790 m (5,067 ft to 5,872 ft) and 
flowed 651 Mcm/d (23 MMcf/d) of 
dry gas. Gauged on a 60⁄64-in. choke, 
the flowing tubing head pressure was 
997 psi with no water. The upper zone 
was perforated at 1,513 m to 1,521 m 
(4,965 ft to 4,990 ft) and flowed 152.9 
Mcm/d (5.4 MMcf/d) of gas and 8 
bbl/d of water. It was tested on a  
30⁄64-in. choke with a flowing tubing 
head pressure of 1,524 psi.

5 COLOMBIA

InterOil Exploration and Produc-
tion has announced an oil discovery 
in the Altair license in Colombia at 
#1-Turaco. Production at the Llanos 
Basin well is from the upper section 
of C7 at 1,750 m to 1,751 m (5,742 
ft to 5,746 ft). Additional testing is 
planned with slickline tools to deter-
mine the size of the oil accumulation 
to evaluate commerciality and fur-
ther development. The lower section 
of C7 at 1,803 m to 1,804 m (5,915 
ft to 5,919 ft) produced 100% water. 
The rig has moved to drill a vertical 
well, #1-Vikingo, in Block LLA-47.

6 ARGENTINA

Wintershall AG has started drilling 
the first of a planned 20 Vaca Muerta 
Shale exploration wells in Argenti-
na’s Neuquén Province. Along with 
partner Gas y Petróleo del Neuquén, 
the first ventures will be in the 
Aguada Federal Block. Wintershall 
invested $3.35 billion in the block in 
the eastern part of the province in 
the Anelo Department. The Aguada 
Federal Block covers 97 sq km (37 sq 
miles). Exploration drilling and sur-
face seismic testing are planned.

7 SENEGAL

An offshore Senegal gas discovery 
was announced by Kosmos Energy as 
the first of a four-well program. The 
#1-Yakaar was designed to test the 
basin floor fan fairways. It is in the 
Cayar Offshore Profond Block, and 
area water depth is 2,550 m (8,366 ft). 
The well was drilled 4,700 m (15,420 
ft), intersected a gross hydrocarbon 
column of 120 m (394 ft) in Lower 
Cenomanian and encountered 45 
m (148 ft) of net pay. According to 
Kosmos, well results confirm the pres-
ence of thick stacked reservoir sands 
over a very large area with very good 
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porosity and permeability and a gross 

Pmean gas resource of about 424 

Bcm (15 Tcf). Preliminary gas sample 

analysis indicates the well has a con-

densate-to-gas ratio of about 15 bbl 

to 30 bbl per 28 Mcm (1 MMcf). An 

appraisal program is being planned to 

delineate the discovery. Kosmos and 

BP hold a 30% participating interest 

in the license along with Timis Corp. 

(30%) and Petrosen (10%).

8 EGYPT

SDX Energy announced results from 

#1X-SD on the South Disouq Con-

cession in Egypt’s Nile Delta area 

following the significant natural 

gas discovery in its upper Abu-Madi 

section. The well hit 20 m (65 ft) of 

net pay in upper Abu Madi that has 

an average porosity of 25%. SDX 

drilled deeper to 3,373.5 m (11,068 

ft) to test a target in the lower Creta-

ceous horizons. 

9 TANZANIA

Aminex Plc updated its estimate 

of gas initially in place in the Nto-

rya appraisal area of the Ruvuma 

onshore concession in Tanzania. 

According to the company, the 

Ntorya appraisal area has been suc-

cessfully tested by two gas wells, and 

the Pmean gas in place is 13.1 Bcm 

(466 Bcf). The upgraded resource 

follows the drilling and testing of

#2-Ntorya, which encountered a 

net pay zone of 31 m (102 ft) and 

tested gas at an average fl ow rate of 

481 Mcm/d (17 MMcf/d) during 

testing on a 40⁄64-in. choke. The esti-

mates cover the Ntorya appraisal 

area only and do not include the 

potential of the adjoining explo-

ration acreage. Basin modeling is 

underway, and additional testing of 

potential liquid hydrocarbon-bear-

ing reservoirs is planned, including 

#3-Ntorya. 

10 INDIA

Oil India Ltd. announced two Upper 

Assam Basin discoveries in Block A 

(PML Moran) in the Dibrugarh Dis-

trict of Upper Assam, India. Explora-

tion well #1-Borbhuibil encountered 

multiple sands in Barail and 

Lakadong-Therria. A 15-m (49-ft) 

pay interval in Barail Sand at 3,322 m 

(10,899 ft) produced 176 bbl/d of 

oil. A 10-m (33-ft) Lakadong-Therria 

Sand at 4,300 m (14,108 ft) fl owed 

629 bbl/d. At #1-Lakwagaon a gross 

column of 30 m (98 ft) of oil sand in 

Barail initially fl owed 264 bbl/d. 

The well is on production. Addi-

tional testing and area exploration 

are planned.
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Halliburton’s board of directors 

elected Jeff Miller as president 

and CEO June 1 after CEO Dave 

Lesar stepped down.

Petroleum Geo-Services ASA (PGS) 

President and CEO Jon Erik Rein-

hardsen plans to retire. The board of 

directors has accepted Aug. 31 as his 

last day of service and has initiated 

the process to find his successor.

OMV Aktiengesellschaft named 

Rainer Seele chairman of the exec-

utive board and CEO.

The board of directors of Seadrill 

Ltd. appointed Anton Dibowitz 

CEO effective July 1. Dibowitz 

will succeed Per Wullf, who will 

remain a director of the company.

Manfred Vonlanthen (left) 

will succeed John Bruce 

(J.B) Rae-Smith as Swire 

Oilfield Services’ CEO. 

Rae-Smith stepped down for per-

sonal reasons.

The board of directors of 

Siemens Gamesa Renew-

able Energy appointed 

Markus Tacke CEO. 

John E. Vollmer III, executive vice 

president of corporate develop-

ment, CFO and treasurer at Patter-

son-UTI Energy Inc., has decided to 

retire after nearly 20 years of service. 

Occidental Petroleum Corp. 

named Cedric W. Burgher CFO.

RigNet Inc. selected Brendon  

Sullivan as CTO/CIO.

Nadine Crauwels has been 

appointed as the new president of 

Sandvik Coromant.

Donald C. Templin, former pres-

ident of the general partner of 

MPLX LP, was named president of 

Marathon Petroleum Corp. effec-

tive July 1. Templin will continue 

to serve as a member of the MPLX 

board of directors. Mike Hennigan 

replaced Templin as president of 

MPLX general partner June 20 

and will serve as a member of the 

board of directors.

Anadarko Petroleum Corp.’s 

board named Daniel E. Brown 

executive vice president of inter-

national and deepwater operations 

and Bradley J. Holly executive vice 

president of U.S. onshore E&P. 

Darrell E. Hollek, former execu-

tive vice president of operations, 

will serve as a senior adviser until 

his retirement later this year.

McDermott International 

Inc. selected Ty Lawrence 

(left) as vice president, 

treasurer and investor rela-

tions, replacing Kathy Murray, who 

has been appointed vice president 

of finance for project execution 

and delivery.

Materia Inc.

appointed Neal 

Gilmore (left) 

vice president

of operations and Wesleyne 

Greer (right) senior manager  

of sales. 

Wood Group named Dean Harwood 

president of strategy and develop-

ment for the Western region. 

The International Marine Contrac-

tors Association appointed Eric 

Roan regulatory representative in 

North America. 

Penspen has made two new 

appointments at its Centre for 

Engineering 

Excellence. Tom 

Agbabi (left) will 

join in the area 

of field development, and Peter 

Falconer (right) will provide asset 

integrity expertise. 

Jim Mugford was appointed pres-

ident and global head of Sulzer’s 

electromechanical services business.

Borets named William 

P. Faubel senior vice 

president of business 

development and sales of 

Borets U.S.

Euan Tait (left) 

was appointed 

president of 

ROVOP’s U.S. 

operations, ROVOP Inc., while 

Katarina Tehlirian (right) takes up 

the post of vice president of busi-

ness development. Both will be 

based at ROVOP’s Houston hub, 

with Tait taking over from Wayne 

Betts, who is relocating to establish 

ROVOP’s operations in Brazil. 

Former Louisiana state official 

Scott A. Angelle will head up the 

Bureau of Safety and Environmen-

tal Enforcement.

OEM Group named Jim George its 

new global business development 

manager to support ongoing opera-

tions in Europe and the Middle East. 

Restrata appointed Craig Men-

zies to head up its U.K. emer-

gency response and crisis man-

agement business.

Mei Ling Chan was appointed 

Global Maritime’s regional finance 

manager for Asia-Pacific, and Leong 

Weng Yoon has been named HSEQ 

manager for Asia-Pacific.
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In Australia, Pieter Gabriels is set 

to head up Ikon Science’s business 

development and client relationship 

management for Australasia. Mehdi 

Belrhalia has been appointed busi-

ness manager for Ikon’s Middle East 

and India markets, and joining Ikon’s 

Malaysia office in Kuala Lumpur as 

business development manager for 

Asia-Pacific’s emerging markets is 

Fareed Mushtaq.

Westwood Global Energy Group 

hired Emma Cruickshank as head of 

research, Northwest Europe. 

Apache Corp. appointed Rene R. 

Joyce to its board of directors.

GasLog Ltd. elected 10 directors: 

Peter G. Livanos, Bruce L. Blythe, 

David P. Conner, William M. Fried-

rich, Dennis M. Houston, Donald J. 

Kintzer, Julian R. Metherell, Anthony 

S. Papadimitriou, Graham Westgarth 

and Paul A. Wogan.

Following changes, the Polarcus 

Ltd. board of directors comprises 

the following members: Peter Rigg 

(chairman), Dr. Henrik Madsen, 

Nicholas Smith, Karen El-Tawil, Erik 

Mathiesen, Tom Henning Sle-

thei and Peter Zickerman.

Douglas Smith, former assistant secre-

tary for the Department of Homeland 

Security, joined the advisory board of 

ENODO Global.

COMPANIES

Aberdeen Drilling Consultants has 

opened a new office in Houston.

Flotek Industries Inc. has closed on 

the sale of its Drilling Technologies 

and Production Technologies seg-

ments to National Oilwell Varco LP.

Helmerich & Payne Inc. has entered 

into an agreement to acquire 

MOTIVE Drilling Technologies Inc. 

The transaction was expected to close 

in June.

Emerson completed the purchase of 

MYNAH Technologies in May.
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last
WORD

Erik Axelsen, Archer 

I
n his seminal 2002 book The Tipping Point—How Little 

Things Can Make A Big Difference, Malcolm Gladwell 

explained the moment when ideas and trends cross a 

threshold and usher in a new way of doing things—the tip-

ping point. Well integrity has reached that tipping point. 

There’s no doubt that the past few years have seen a 

renewed focus on well integrity, with Macondo continu-

ing to be a salutary reminder of what can happen when 

well integrity goes wrong. Losing integrity threatens lives, 

pollutes the environment and destroys reputations. 

The growth in aging brownfield wells, new complex 

wells in increasingly remote environments and pres-

sures to extend asset life and increase production also 

mean that well integrity continues to remain a high pri-

ority in the CEO in-tray. Yet, despite its prevalence, the 

industry has failed to put in place a coherent response 

to well integrity threats, meaning the focus on well 

integrity tends to be predominantly reactive, waiting for 

a known integrity issue to occur (e.g., a barrier failure 

or leak) and then deploying specific tools to address it. 

Well integrity should be much more than just tools, 

shiny pipes and barrier conditions. Rather, it should be 

based on a complete understanding of the long-term 

behavior of the well and of integrity dynamics.

While a well with perfect integrity behaves according 

to its design, with fluid flowing only where intended 

and pressures at the correct levels, if integrity barriers 

fail or leaks occur, the whole integrity dynamics of the 

well can fail. 

And the response to this requires much more than an 

ad hoc reactive approach and the opening of a toolbox. 

It’s only through an understanding of the dynamics and 

long-term behavior of the well that the precise locating 

of leaks and flow paths can be targeted and well integrity 

failures addressed.

So how can this integrity dynamics-based and proac-

tive approach to well integrity be achieved? 

Such an approach requires a change in the indus-

try’s mindset and a reevaluation of the methodolo-

gies, protocols and philosophies that surround well 

integrity management. 

For example, it requires a complete integration of 

surface and downhole measurements. Whereas tradi-

tional integrity logging is focused downhole, a com-

plete integrity management system should include both 

downhole and surface measurements. The benefits of 

surface measurements are that they also don’t expose 

the operator to the disruptions, cost and risk associated 

with logging interventions. 

A successful and comprehensive integrity manage-

ment program requires technology competencies to 

reveal the symptoms of failing integrity. Although rele-

vant and accurate data allow efficient and correct deci-

sion-making, incomplete or incorrect data can lead to 

the opposite. 

With this in mind, any such well integrity program 

must evaluate barrier condition and sealing perfor-

mance in addition to locating barrier leaks and defin-

ing leak paths. There is a need to build on the most 

commonly used annular diagnostic methods downhole 

that not only evaluate physical barrier conditions 

but also focus on barrier sealing and performance. 

Combining both provides the most secure and com-

prehensive approach to integrity management. 

Finally, there is a need to locate all leaks and types of 

barrier failures throughout the well system with mini-

mal disruption. Any proactive well management system 

based on integrity dynamics must work through existing 

tubing and provide comprehensive integrity evaluation 

while minimizing interruptions to operations and avoid-

ing pulling the completion.

It’s time for a new approach to well integrity man-

agement where well integrity is elevated to the same 

level in field development as reservoir and production 

dynamics. Whereas conventional techniques provide 

only clues to the full integrity of the well, powerful 

integrity diagnostics can provide reliable and unambig-

uous answers that enable critical decisions to be made.

With well integrity not going away, it’s time for the 

visionaries to encourage the pragmatists to follow and 

to finally reach that tipping point. 

Well integrity reaches the  
tipping point
The industry requires a change in its mindset and a reevaluation of the methodologies,  

protocols and philosophies that surround well integrity management.
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