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New Cleveland horizontal discovery in Courson Ranch Field   
In the western portion of the Anadarko Basin a Latigo Petroleum Inc. 
horizontal Cleveland discovery is producing 43 bbl of 40-degree-gravity 
oil, 17 Mcm (603 Mcf) of gas and 560 bbl of water per day.

Middle Miocene producer hits 64 ft net of oil pay   
A Middle Miocene producer has been reported by Upstream 
Exploration LLC in Plaquemines Parish, La. The well confi rms East Cox Bay 
Field. The 1-Old is on the company’s Palmetto C prospect.

Ophir drilling Cote d’Ivoire exploratory well    
Ophir Energy is underway at oil exploration well 1-Ayame in offshore 

Cote d’Ivoire Block CI- 513. The well is targeting about 240 MMbbl in 

recoverable reserves. Water depth in the area is about 2,000 m (6,562 ft).

Rounding up Mexico’s new 

Perdido frontier
By Ricardo Martinez, Contributing Editor

The Trion, Maximino and Exploratus 

area could produce at least 500 Mboe 

of 3P reserves through farm-outs, some 

of which Pemex has received and 

others which it already has applied for.

Artifi cial intelligence, Internet 

of Things among technology 

discussed at d5 forum
By Brian Walzel, Associate Editor, 
Production Technologies

Technology advances and shifts in 

the socioeconomic climate present 

challenges to business leaders. 

OTC 2017 video: Offshore opinions

By Digital News Group and Video Team, Hart Energy

Hart Energy asked delegates at the Offshore 

Technology Conference in Houston to give us their 

opinions on a host of subjects. 
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Is everything negotiable 
in trade?
By Suzanne Offerman, 

Contributing Editor

In the NAFTA renegotiation 

President Trump will likely try to 

tighten rules of origin to ensure 

that these rules promote U.S. 

manufacturing and jobs. 
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‘Shall we play a game?’   
Will the petroleum industry’s dreamers and schemers primed 

by science fiction embrace Big Data to fuel their future? 

The answer is most certainly ‘yes!’

S
cience fiction has for millennia provided societies a safe place to experi-

ment with all sorts of outrageous ideas. Take Daedalus and Icarus, the duo 

that mythically touched the heavens long before Orville and Wilbur Wright 

physically did so in 1903. Jump forward a little more than six decades and 

that rickety airplane had morphed into a solid rocket ship carrying Neil Arm-

strong to his date with destiny on the Moon. 

In the years between that first flight off a sand dune and the first lunar land-

ing, science fiction authors have churned out story after story on outrageous 

notions like space travel or robots, priming inquisitive minds of the young 

and old. These minds invented the future. For example, Capt. James T. Kirk’s 

handheld personal communicator of Star Trek fame provided inspiration for 

Martin Cooper to invent the world’s first cellphone. How many variations of 

the “pew-pew” stun guns did it take to inspire the development of the buzzing 

electroshock weapon we know today as the Taser? 

Concepts like artificial intelligence and machine learning are no longer fic-

tional. A rudimentary demonstration of a machine’s ability to learn and make 

its own conclusions can be found in the 1983 movie War Games. 

In it, a hacker accesses a U.S. military supercomputer and is posed with the 

question, “Shall we play a game?” He opts to play Global Thermonuclear War. 

The supercomputer comes very close to starting World War III, stopping only 

when—after playing thousands of games of tic-tac-toe that all end in a draw—

it learns the only way to win a nuclear war is to never start one. 

Today, operators like Hess Corp. are harnessing the power of data analytics 

and machine learning to improve efficiencies and maximize the value of its 

Bakken wells. 

We’ve come a long way since 1983 and even 1989, the year that “You’ve got 

mail!” first bellowed from PCs. You find yourself at the beginning of an issue 

of E&P dedicated in part to unraveling the mysteries of Big Data and how 

companies are applying it to explore, drill, complete and produce hydrocar-

bons in a safe and efficient manner. 

It is a time wherein we find ourselves managing “zombie data” buried in 

“data graveyards” or fishing for data whoppers in “data lakes.” There is noth-

ing to fear with Big Data. It is everywhere and in everything. 

But the only value derived from it is through careful examination made  

possible by supercomputers running complex algorithms. The oil and  

gas industry is not looking to start a nuclear war. It’s just fueling 

the fourth industrial revolution and ushering in the Age 

of Digital. 

http://EPmag.com
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Peter Wagner, AcctTwo Shared Services

C
ompanies often look to lower their labor costs by 

moving pieces of their noncore or contextual pro-

cesses to cheaper labor markets. Many think this type of 

outsourcing, or “offshoring,” has a negative connotation, 

and many people have had experiences where language, 

culture or geography have made explaining a complex 

issue difficult and kept a problem from being resolved. 

There are also ethical and political concerns around 

lost jobs and wage erosion in the originating country as 

well as working conditions in the destination country. 

Outsourcing can be a touchy subject.

The industry has seen a trend toward increasing the 

value and level of service of outsourcing by moving pro-

cesses back to the originating country. Some call this 

“nearshoring” or “reshoring.” In this case, the larger 

business processing outsourcing providers would dedi-

cate a group of workers to each customer, so if a large 

enterprise wanted to take advantage of finance and 

accounting outsourcing, then a portion of the outsourc-

ing provider’s offices dedicated to that customer would 

take place. A handful of clerks might handle all of the 

accounts payable, accounts receivable and general led-

ger activities.

SaaS changes the game
The advent of cloud-based and software-as-a-service 

(SaaS) technologies has changed the outsourcing 

landscape, providing sophisticated technology to 

companies of all sizes. SaaS allows economies of scale 

and efficiencies for the software provider and cus-

tomer. Elasticity, multitenancy and resource pooling 

allow providers to manage one code base and make 

the most efficient use of computing power. The 

same attributes 

allow customers 

to offload server 

maintenance and 

IT resources to 

the provider while 

also allowing a cus-

tomer’s business 

to scale without 

needing to worry 

about how the soft-

ware will handle 

that growth.

This has set the 

stage for smaller 

organizations to 

adopt an outsourc-

ing model. The 

industry sees this 

most commonly 

with human resourc-

es and human cap-

ital management, 

but outsourcing 

BPaaS provides an alternative 
approach to accounting   
More companies are adopting a new accounting system to safeguard against  

staffing fluctuations.

For many small- to mid-sized energy companies a BPaaS solution offers access to the latest accounting  

software, technologies and specialists with the push of a button. (Source: AcctTwo Shared Services)

BPaaS: HOW IT WORKS

http://EPmag.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.

fi nance and accounting for mid-size businesses is becoming 
a much more acceptable and attractive option, particularly 
in the energy space. 

Bill Weathersby, chairman and CEO of Energy Water 
Solutions (EWS), a provider of cleanup and recycling 
services for fracturing water, produced water and coal-
bed methane water, explained why. “Basically, we’re 
buying outcomes. It doesn’t matter if it takes four peo-
ple or 40 people; I buy the outcomes. So when oil went 
from $70 per barrel to $140 [per barrel], I added zero 
staff. We just scaled up on the software. And then as 
the downturn started, instead of having to lay a bunch 
of people off, our headcount stayed constant. It’s really 
nice if you can scale up or down in a changing market. 
And instead of having all that capital tied up, it’s a ser-
vice and becomes an operating expense rather than a 
capital expense.”

Going beyond bookkeeping
AcctTwo is EWS’ accounting department and doesn’t 
deliver transactional receipts in a 
shoe box or via a data dump 
from QuickBooks. Business-pro-
cess-as-a-service (BPaaS) is pro-
vided on a shared services model. 
This means EWS’ bills come to 
AcctTwo’s fi nancial operations 
center. AcctTwo pays its vendors, 
closes its books, reconciles its cash 
accounts and handles all the trans-
actional processing for the com-
pany. “All of our accounts payable 
[and] all of our accounts receiv-
able go straight to AcctTwo,” 
Weathersby said. “We don’t even 
have an inbound AP address.”

One technology platform
AcctTwo’s BPaaS customers all use one technology 
platform—Intacct’s on-demand enterprise resource 
planning system. As a former president of EquaTerra, 
an advisory fi rm that specialized in outsourced business 
processes, Weathersby learned certain requirements for 
success when it comes to outsourcing. 

“One of our key requirements was that everyone had 
to be on the same software,” he said. “If I need to access 
it from the offi ce or my house to look at an account or 
see whether a vendor’s been paid, I want one system 
across the entire enterprise.”

Requiring the adoption of one technology across all 
of a BPaaS providers’ customer base allows the account-

ing team to leverage one skillset rather than working in 
various customer-hosted on-premises systems. This also 
allows BPaaS customers to log in to the system and see 
the real-time data that matter to them via reports and 
dashboards with drill-down capability all the way to the 
transaction level.

In addition to providing insight into business met-
rics via a powerful technology platform, BPaaS for 
fi nance and accounting lets CFOs focus more on 
strategy and less on the day-to-day transactions and 
accounting operations. 

“Our CFO works with AcctTwo to close the books 
maybe two days a month,” Weathersby said. “This 
frees him up to be a strategic CFO instead of an oper-
ating CFO.”

Specialization
Another key benefi t of BPaaS is specialization. Many 
small- to mid-sized companies can’t afford a full-time 
controller and CFO. They usually get someone whose 

skillset is one or the other. 
Their accounting clerks are 
expected to handle various 
tasks—from accounts payable to 
accounts receivable to general 
ledger and cash management. 
With a BPaaS arrangement, 
companies can take advan-
tage of accounts payable and 
accounts receivable specialists, 
controllers and CFO services on 
a fractional basis, getting exper-
tise and experience they could 
never afford on their own.

In a business environment as 
volatile as today’s energy mar-
kets, the industry is likely to 

see more and more companies adopt BPaaS to safe-
guard against staffi ng fl uctuations and the knowledge 
gap that can accompany hiring and laying off staff 
with the rise and fall of the price of oil. BPaaS also 
offers mid-sized energy companies access to the 
latest SaaS technologies, affordable specialization, 
best practices from experienced service providers 
and access to real-time and relevant insights into 
their businesses. 

“All of our accounts 
payable [and] all of 

our accounts receivable 
go straight to 

AcctTwo,” Weathersby 
said. “We don’t even 

have an inbound 
AP address.”

http://EPmag.com
mailto:jdavy@hartenergy.com
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Ian Brown and Trevor Stoddard, Baker Hughes

T
he digital oil field (DOF) aims to advance the way 

the industry manages oil and gas assets by leveraging 

automation to improve process efficiencies and well per-

formance while reducing cost. To realize this vision, pro-

active field surveillance and model-based analytics must 

be performed on an asset scale of hundreds or even thou-

sands of wells. However, the underlying technologies that 

power traditional integrated modeling approaches fall 

short of offering the rich two-way communication envi-

ronment that can enable real-time interaction between 

engineers, systems and support systems and with it the 

automated analytics that can help engineers identify 

equipment issues or optimization opportunities. A new 

predictive analytics software platform designed specifi-

cally for DOF initiatives introduces model-based proactive 

field surveillance at scale to allow easy integration to well 

data and models from multiple channels.

A new platform
Baker Hughes’ FieldPulse platform is the first in the 

industry to combine data connectivity, well models, 

asset key performance indicators (KPIs) and tailored 

workflows into a single tool that can be applied at scale 

across thousands of wells. The platform can be deployed 

quickly, used both in the field and in the office and 

repeated across multiple assets, making it possible to 

better manage those assets to improve production while 

reducing capex and opex.

Using model-based analytics and data-driven KPIs rather 

than traditional threshold-based methods, the new software 

platform empowers asset teams with insight into the past, 

present and potential future state of an asset and generates 

actionable information to help the teams manage complex 

fields or large well counts more efficiently and effectively. 

Using a tolerance- and volatility-based approach significant-

ly reduces the need to modify KPIs in large well counts. 

This reduces the number of false positive or “stale” KPIs, 

which often can hinder the adoption of large-scale surveil-

lance solutions.

A built-in ven-

dor-neutral nodal 

analysis engine 

makes it possible 

to use existing well 

models for real-

time surveillance 

without having to 

incur additional 

cost for well-mod-

eling licenses. 

Running in real 

time and at scale 

enables critical 

operational work-

flows such as virtual 

metering, artificial 

lift diagnostics, 

model deviation, 

well test validation 

and automatic well 

Industry moves closer to automated 
real-time production optimization 
New platform offers the ability to tailor workflows and improve production across  

thousands of wells.

Operators can monitor well pressures and production rates via the FieldPulse Dashboard. (Source: Baker Hughes)

http://EPmag.com
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model calibration. Applying the models to perform basic 

scenario modeling significantly reduces the time required 

to make informed operational decisions. The platform’s 

nodal technology also supports multilateral and smart-

well completions, enabling workflows such as zonal rate 

allocations and KPIs such as crossflow detection.

An integrated approach
For more than a decade DOF practitioners have realized 

the additional value of integrating models and simula-

tions into automated workflows. The challenge is how 

best to integrate all the variables, including multiple 

simulators and models, into a cost-effective and robust 

tool that is reliable and repeatable across multiple assets.

Most DOF projects to date have relied on either a 

loosely coupled or tightly coupled systems approach. 

The loosely coupled systems approach involves reusing 

all of the existing simulators, models and applications 

available to the operator and using application-pro-

grammable interfaces provided by a third-party software 

vendor to integrate them with an automated workflow 

engine. The loosely coupled approach requires highly 

skilled programmers and IT professionals to glue the 

system together, and the results often are not fault-tol-

erant or scalable without significant IT support. 

The tightly coupled approach somewhat improves the 

interoperability and overall robustness of the solution 

and reduces the skills needed to deploy and maintain 

it. This approach restricts the operator to using only 

those applications designed to run within the closed 

“ecosystem,” but it is generally quicker to deploy than a 

loosely coupled system and can recover when tasks fail. 

However, the operator may have to translate, rebuild 

or discard models or engines that are not approved. 

Scaling with this approach is challenging because of 

premium software licensing and support prices. 

This new platform captures the robustness of tight inte-

gration with the flexibility of being able to run models 

and data sources from multiple vendors. It provides the 

benefits of a tightly coupled tool but removes some of the 

application programmable interface or license restrictions 

that can limit the ability of DOF solutions to integrate large 

volumes of models and data into a robust environment. 

Successful Middle East pilot test
Field development plans for an offshore operator in the 

Middle East called for increased use of highly instru-

mented multizone inflow-control-valve (ICV) completions. 

To improve production efficiency, the operator adopted 

an integrated reservoir management process and imple-

mented several data platforms to support it. The operator’s 

objective was to expand the DOF platform to enable auto-

mation of workflows that involve interaction with models, 

data and scenarios. The ultimate vision was an integrated 

asset model that will incorporate models and simulations 

to achieve cohesive reservoir, wells and facilities workflows.

A pilot study was undertaken on nine producing 

wells that included two smart wells with dual-zone ICV 

completions. Model-based workflows included rate 

estimation, zonal rate allocation, well test validation 

and model calibration. Data-driven workflows included 

automatic well test reporting and production target 

tracking, including a rate-vs.-allowable-rate KPI. The 

platform was connected to the operator’s existing data 

sources. Existing well models were loaded into the plat-

form and repurposed for run-time use.

Applying four different virtual metering techniques 

enabled real-time model-based rate estimations. Zonal 

allocations for smart wells also were performed. Well test 

records were generated from an offshore tower-based 

multiphase flowmeter test unit. Here, data-driven logic 

was used to automatically detect whether wells were on 

test and the test was valid and to auto-record the results. 

The test data were automatically compared with the well 

model, and the asset team was alerted to deviations. The 

integrated nodal technology was used to recalibrate well 

models to match the well tests. Oil, gas and water estimates 

were then used to calculate the KPI to measure produc-

tion targets vs. the allowable rates. The predictive analytics 

software put models online, where they could automati-

cally and continually self-update with more insightful KPIs 

from real-time data. Issues such as ICV set point optimi-

zation, reservoir pressure tracking and zonal production 

issues could be automatically identified. Crucially, the 

platform provides real-time virtually metered oil, gas and 

water rates for each producing zone and for the commin-

gled production stream of each well.

To test the solution performance at scale, the operator 

cloned the nine wells along with their data and model 

configurations to create 1,000 wells. The tool was run in a 

controlled environment using live data. About 17,900 dat-

apoints were streamed into the platform during the test 

period. One thousand well models were used, and five 

different KPIs were performed by the workflow engine. 

The platform was hosted on a single virtual server. The 

tool completed an entire run of each automated workflow 

within 28 minutes. From these data it is reasonable to esti-

mate that the platform could provide model-based and 

data-driven KPIs for each well on a 30-minute basis. Since 

this pilot the platform has been stress-tested offline using 

modern cloud computing power, where performance 

times have been reduced even further. 

http://EPmag.com
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Kirk Fontenot, Rockwell Automation

R
epsol has E&P operations in Ecuador covering 199 sq 

km (76.9 sq miles) in the eastern part of the country 

established through service contracts with the Ecuador-

ian government. These operations include two main pro-

duction facilities known as NPF and SPF, with operations 

beginning in the plants in 1994 and 1997, respectively. 

While still highly productive, the company needed to 

update its decades-old safety instrumented systems (SIS) 

in these facilities to bring the facilities into compliance 

with the company’s newly implemented internal safety 

standards. The aging equipment also presented obsoles-

cence risks and lacked information visibility required to 

help plant workers effectively maintain them.

New safety standards
Repsol in recent years created and implemented a new 

internal safety standard for its E&P sites around the 

world. Based on the global IEC 61508 and IEC 61511 

safety standards, the company’s standard was designed 

Safety system migration fuels reliability, 
productivity improvements 
System meets new internal safety standard requirements while reducing downtime and 

improving visibility.

Repsol worked with Rockwell Automation and Exida to migrate 

to a new SIS to comply with new safety standards and reduce 

risk of downtime. (Source: Repsol)
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to help the company work toward its goal of zero acci-

dents in all areas of its operations. 

In 2013 the company conducted several types of 

risk analysis of its global industrial assets to identify its 

compliance levels with the new corporate standard. 

This included conducting safety integrity level (SIL) 

and hazard and operability analyses at the NPF and 

SPF facilities.

The studies helped the company identify the SIS 

upgrades that would be needed to bring the facilities 

into compliance with the new standard. More than 

that, the studies also brought attention to the obsoles-

cence risks faced by some of the equipment used in the 

two facilities.

Hardware such as the PLC-5 systems that were in 

place in the two facilities was still operational and in 

good working condition. However, Repsol had limited 

spare parts available to support the systems, which could 

have resulted in a prolonged downtime event should 

a failure occur. Additionally, the aging systems lacked 

diagnostic information, which made troubleshooting 

and downtime resolutions more difficult for operations 

and technicians when issues did arise.

As a result, Repsol sought to migrate to an SIS that 

could bring its Ecuadorian facilities into compliance 

while also reducing downtime risks associated with aging 

equipment. The company also wanted the nearly month-

long migration to be carried out without interrupting 

production, which runs continuously at both sites.

SIS and network upgrades
Repsol worked with Rockwell Automation and Exida, 

an Encompass Product Partner within the Rockwell 

Automation PartnerNetwork program, to define and 

select the best solution for the new SIS at its NPF and 

SPF facilities. 

The team selected an Allen-Bradley ControlLogix-

based SIS from Rockwell Automation. From an imple-

mentation standpoint the system provided easy integra-

tion, not only with the PLC-5 that it would be replacing 

but also with the rest of Repsol’s existing installed base 

of Rockwell Automation equipment and other vendors’ 

equipment. This ease of integration reduced risk of 

downtime during the migrations.

“Sharing information across different vendors’ sys-

tems is possible but not always easy, and sometimes it 

requires that you bring in outside technical experts,” 

said Marcelo Villegas, project engineer for Repsol 

Ecuador. “That wasn’t the case with the Rockwell 

Automation system. It gave us a clean interaction 

between the different systems that we had in place.”

As part of the migration Repsol also implemented 

a new fiber-optic network for the communications 

between controllers and input/output (I/O) racks and 

used alarming and events capabilities within the new 

system to gain better visibility into performance and 

downtime issues.

Benefits 
Because the NPF facility is smaller and has only  

about one-quarter the capacity of the SPF facility, 

Repsol used it as a proving ground for the first of the 

two SIS migrations. 

The NPF migration was successfully completed in 21 

days, and the team carried over key learnings from that 

project to the SPF migration. Despite the SPF facility 

being much larger, the team completed the migration 

in the same amount of time. Migrations at both facilities 

also were completed without interrupting production.

The new SIS meets Repsol’s new internal safety stan-

dard at both facilities. Furthermore, the systems are 

creating new opportunities for the company to improve 

reliability and productivity at both sites. 

Replacing the decades-old SIS technology with mod-

ern systems reduced the risk of downtime that plagued 

both facilities due to a lack of spare parts availability 

with the previous system. Additionally, the new systems 

are standardized on the same technology, allowing the 

company to minimize its parts inventory.

Repsol workers also can now use alarms and events 

to access information about system performance 

to improve troubleshooting should a failure occur. 

Workers can even use real-time performance data to 

predict where failures are likely to occur to help avoid 

downtime events in the first place.

“We didn’t have any insights into failures in the previ-

ous systems,” Villegas said. “The new system allows us to 

monitor every part of the architecture, whether it’s the 

controller, the different I/O racks or a specific output 

signal. This can help us more quickly identify the root 

cause of a failure and in some cases anticipate where a 

failure is likely to happen.”

Looking to the future, the systems will offer Repsol 

greater flexibility for meeting safety requirements. Both 

facilities currently only have SIL 1 safety requirements, 

but the new SIS provides SIL 2 performance should it 

someday be necessary.

“By staying ahead of our current safety requirements, 

the Rockwell Automation solution prepares us for future 

expansion,” Villegas said. “These systems will help us get 

ahead of potential SIL requirement increases without 

another SIS upgrade in the future.” 
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Ariana Benavidez, Associate Managing Editor

B
ig Data analytics and applications, the Internet of 

Things and other technologies are designed to make 

operations more effi cient, secure and safe. Operators 

and service companies already are seeing the benefi ts of 

these technologies, but with any project challenges can 

arise, and game plans need to be put in place. 

For this roundtable, E&P interviewed Ole Eyvind 

Evensen, IBM upstream strategy leader; Earl J. Dodd, 

supercomputing strategist and architect with Ideas and 

Machines Inc.; Randall Hoppe, industry director for oil 

and gas at Microsoft; and Lisa Davis, a member of the 

managing board of Siemens AG. 

E&P: What are some of the major challenges that exist 

for oil and gas companies in regard to Big Data analytics 

and applications? In which areas are your clients asking 

for the most assistance? 

Evensen: Oil and gas operations 

cover several very different but 

interdependent disciplines. The 

challenges they face include cap-

turing, safeguarding and sharing 

more volumes of data that can 

be tapped for new insight. The 

foundational data management 

challenge is being addressed in a 

situation where there is a shift to 

the cloud, adding an infrastruc-

ture element to the equation. 

The opportunities we are discussing with our clients 

are to shift data to the cloud, which allows for new ser-

vices while being able to explore a new generation of 

Big Data analytics that can be utilized across regions. 

Price, security and fl exibility are key considerations. 

Well delivery (drilling) is facing a major change with 

the need to improve real-time decision-making capabil-

ities. The velocity and volume of drilling data available 

are posing a challenge for the disciplines involved. 

Compared to exploration they face a wider challenge 

to be able to access and use their historical data. These 

data are a vital source for insight, to develop predictive 

capabilities that can be applied during operations and 

to avoid nonproductive time and undesired incidents. A 

highly instrumented well may generate more than 2 TB 

of data per day during drilling, which requires skills and 

unifying processes as well as suitable technology to man-

age streaming Big Data. The typical client request in this 

area is to help develop predictive capabilities, which can 

be implemented into existing operating models. 

Operations are facing a similar trend of increasingly 

digitalized facilities. An offshore rig may have more than 

70,000 sensors. They are potential sources for insight 

to understand equipment condition and overall system 

performance. Looking to other leading industries such 

as automotive and aviation allows a view of the art of 

the possible. Our clients are asking us to share lessons 

learned from other industries and to help them create 

a digitalization roadmap for safer, leaner and more effi -

cient production. 

Dodd: The top technology chal-

lenges for today’s oil and gas com-

panies around Big Data analytics 

and applications concentrate 

around algorithm scaling, algo-

rithm robustness, data saliency, 

workfl ows security, and skills 

development and retention.

With the growth and demand 

of (near) real-time processing 

of data, the oil and gas industry 

should investigate and move toward functional program-

ming languages and tools. The industry should come 

together to extend the current functional language 

base, form a working standard and develop applica-

tion-kernels migration tools based on this functional 

language suite. Only functional languages and tools can 

address the future of algorithm scaling and robustness. 

Data saliency at real-time speed is a problem that is 

not receiving enough attention from academia and 

industry. ‘Garbage in is still garbage out,’ as I learned 

over three decades ago. What’s missing are the skills to 

Challenges, strategies and the focus 
for the tech future 
Experts share their insight on Big Data applications and their use in the oil and gas industry.

Ole Eyvind Evensen Earl Dodd
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understand our complex workfl ows and what represents 

data saliency and output appropriateness. Skill assess-

ment, retraining and retention go hand-in-hand with 

the Big Data challenges.

An immediate concern for the oil and gas industry 

is the security vulnerability of our workfl ows and their 

parameterizations. Data per se is not at risk; your work-

fl ows are in danger. If I can leave the reader with a sin-

gle call to action, it would be this: Secure the workfl ow 

setups and the parameters used. 

Hoppe: In 2016 Microsoft and 

Accenture commissioned an oil 

and gas digital trends survey that 

identifi ed fi ve key trends in the oil 

and gas industry that focus on data 

and analytics. 

The fi rst trend is that digital 

technologies like Big Data and the 

Internet of Things are recognized 

as adding value to upstream oil and 

gas companies by helping to reduce 

costs, speed decision-making and increase work productivity. 

Secondly, oil and gas companies will continue to 

invest at the same amount or slightly more in digital 

technologies despite low oil prices.

Third, digital investments in oil and gas are focused 

on enabling the mobile worker and using the Internet 

of Things for predictive analytics. This trend is expected 

to continue for the foreseeable future.

The fourth trend is that gaining maturity in analytics 

will be key to reaping the benefi ts of Big Data and other 

digital technologies.

Finally, the cloud is becoming increasingly important 

to oil and gas companies as a stepping stone for other 

digital technologies. 

As upstream oil and gas companies prioritize invest-

ments in their organizational capabilities, they’re spend-

ing smarter today on digital technologies.

Davis: Longer term volatility in oil 

prices requires a step change in 

the oil and gas industry to perma-

nently lower production costs. That 

means exploring different ways 

of thinking and doing business 

to remain competitive. While the 

oil and gas industry is no stranger 

to Big Data, properly harnessing 

those data to their fullest potential 

is a powerful antidote to volatility 

and rising development costs. In oil and gas digitalization 

brings a convergence of IT and operational technology 

connectivity that enables data to travel from the fi eld to 

the control room to the enterprise network, underscoring 

the need for a unique set of solutions to address the cross-

over between IT and operational technology. 

Few owner-operators are ready to take the full ‘digital 

plunge’ due to concerns such as cybersecurity, costs and 

data confi dentiality. We work closely with customers 

to explore and implement digital solutions that can be 

scaled up incrementally and ultimately integrated into a 

full-fl edged digital enterprise framework. This scalable 

approach minimizes risk and interruptions, enables the 

investment to be spread out over time and enhances the 

‘comfort level’ at all levels of the organization. 

E&P: What strategies can oil and gas companies employ 

to improve their uptake?

Evensen: Leading oil and gas companies may choose 

to be a fi rst mover or a fast follower. There is no real 

third option. Leaders are advocates of improvement and 

change and take pride in strategic initiatives. They have 

a clear vision of where they want to take their organiza-

tions and recognize the importance of people buy-in. 

A good approach to secure buy-in is to include all 

affected disciplines in both the target setting and a 

critical review of the processes being affected. New data 

allow new insight and shared situational awareness that 

can infl uence how people can and should work and 

collaborate. Without a holistic approach, including the 

organization, the processes, technology and old as well 

as the new Big Data will expose the effort to weak links. 

Dodd: Strategies for improvement are based on long-term 

return value to oil and gas companies and include the fol-

lowing areas, leveraging a top-down approach: Rethink the 

organizational structure for business process performance 

and optimization;  rethink the workfl ows for digital trans-

formation and cybersecurity; and rethink the entire data 

life-cycle model and its value chain across all stakeholders.

The industry is not in a data sprint; we are in a work-

fl ow optimization marathon. Agility and suitability are 

the new capabilities of the digitally transformed organi-

zation. A digitally transformed oil and gas company has 

core capabilities supported by organizational enablers. 

Data and algorithms are part of one’s core capabilities 

and require sustainable enablement.

Hoppe: Caglayan Arkan, Microsoft’s general manager 

of worldwide manufacturing, recently commented on 

Randall Hoppe

Lisa Davis
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how businesses can stay relevant and competitive in 

today’s digital era in the blog Digital Transformation: 

Seven Steps to Success. 

One of the points he made was that leadership mat-

ters. Leaders need to understand how technology will 

impact their business, and they will need to develop 

their vision and communicate it.

Organizations should drive culture change through 

effective change management. Organizations need to 

communicate what the new mindset should be, what 

the new value propositions are and how employees are 

expected to perform.

Businesses also need to connect their customers, prod-

ucts, assets and people. There are more data to collect, 

understand and get insights from, which will inform an 

organization’s next steps and how to take action.

Businesses adopt a data culture. Organizations must 

shift from making decisions based on habit, opinions 

or experiences to making decisions based on data. It is 

important to be data-driven and understand what’s in 

the data.

And organizations should experiment and fail fast. 

Today’s digital era is about experimenting in monthly if 

not weekly cycles. Businesses need to fi nd the use case, 

get the data, formulate insights and act. If it fails, go to 

the next use case.

Davis: Everybody is talking about digitalization in a dif-

ferent way. At Siemens our focus is on converting data 

into value. We believe that effi cient product fl ow begins 

with effi cient data fl ow. Automated equipment produces 

a constant stream of data—measurement data that can 

be mined, aggregated into Big Data and transformed 

into smart data through intelligent analysis. Smart data 

helps us understand production processes better. The 

more data the system generates, the more possibilities 

we have to infl uence and improve individual processes. 

E&P: Why would you urge operators in the oil and gas 

industry to turn more of their focus on Big Data analyt-

ics and applications?

Evensen: Organizations must acquire and demonstrate 

new capabilities to operate differently in the years ahead. 

‘Doing better with less’ implies fewer human resources, 

capex, opex, waste and tolerance of environmental risk. 

New technology is the primary enabler of this change. It 

will require mastery of legacy data and corporate knowl-

edge as well as new data sources to obtain new insight 

for better and timelier decision-making. The reward of 

this effort and investment is reduced production losses, 

improved effi ciency and automation as well as safer oper-

ations and a platform for organizational learning. 

Dodd: We are moving beyond digitization into the 

real-time digital transformation of secure operational 

excellence. The industry continues to pass through the 

era of digitization, yet it has not made the full leap into 

the digital transformation realm. Big Data, analytics, 

applications and algorithmic approaches are capability 

tools supporting digital transformation, but these tools 

are not enough. Organizations need chief digital trans-

formation offi cer alignment within the C-suite to keep 

the cadence for business performance optimization and 

transformation. Time is of the essence for digital inven-

tion and innovation at real-time speeds to build an agile 

and suitable operating model.

Big Data and advanced analytics are rapidly becoming 

a key determinant of competition across all industries. 

Yet the projected demand for deep analytical skills 

leveraging Big Data will exceed the supply of talent. This 

talent is diffi cult to produce (e.g., specially trained with 

industry knowledge). This is a constraint for growth and 

sustainability. The oil and gas industry must begin now 

to develop, retrain and retain skilled workers to address 

the talent gap. One cannot fi ll this gap by changing 

university requirements and wait for graduates to make 

it through the educational pipeline. It is necessary to 

retrain the talent in place today.

Hoppe: Recent advances in digital technologies have 

greatly enhanced how organizations can leverage digital 

technologies for their competitive advantage. Cloud 

computing services that facilitate the Internet of Things, 

analytics and connected fi eld service allow organizations 

to focus on business priorities vs. technical architectures 

that support them. 

For example, high-performance computing enables 

oil and gas companies to run complex models in record 

time, reducing the need for costly capital investments 

in compute infrastructure while delivering results in a 

fraction of the time.

Organizations that understand and leverage technolo-

gies available to them today will enjoy a lower cost of oper-

ation, safer operations and a more effi cient supply chain.

E&P: What do you think the technology trends of the 

future will look like?

Evensen: For the oil and gas industry the trends can be 

identifi ed by looking at faster moving industries such as 

automotive, aviation, healthcare and fi nancial services. 
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They are already adopting technology the oil and gas 

industry is assessing. Among the key trends we expect to 

observe are increased automation in several operational 

as well as administrative areas. Operational automation 

will rely on better access to, and analytics of, increasing 

volumes of sensory/Internet of Things ‘data in motion.’ 

Administrative ‘robotics process automation’ will impact 

back-offi ce functions and be a natural part of business 

process improvement initiatives. Equally important is our 

need to better understand and make sense of internal 

and external unstructured data. About 80% of an organi-

zation’s data are unstructured, which cannot be analyzed 

with traditional analytics technology. Cognitive analytics 

will enter all disciplines and create opportunities for 

competitive advantages. Geoscientists will utilize cogni-

tive technology to better understand prospects and even 

mature fi elds by identifying relevant analogs from thou-

sands of studies, reports and papers. Understanding tech-

nical documents with pictures and illustrations as if they 

were ‘structured data’ will provide an information advan-

tage and soon be considered a foundational capability. 

Shifting the focus from IT operations to IT enable-

ment will most likely accelerate outsourcing and adop-

tion of cloud platforms and services. As cloud platforms 

and services are appearing open and interchangeable, 

hybrid clouds will emerge as a preferred model to accel-

erate, simplify and fi nance faster adoption of technology 

that enables new operating models.

Dodd: My high-performance computing, Big Data and 

analytics predictions for the oil and gas industry are:

• 2018: Blockchaining of workfl ows, allowing secure 

interoperability;

• 2019: Cloud computing in hybrid bursting deploy-

ment implementations;

• 2020: Specialty accelerators for distinct classes of 

workfl ows;

• 2021: Industry-led functional language and toolware 

standardization;

• 2023: Real-time data commoditization and democra-

tization; and

• 2025: Quantum computing for optimization problems.

Intellectual property contained in the parameteriza-

tion and sequence of our workfl ows must be secured. 

Cybersecurity methods like blockchaining will become 

essential for workfl ow orchestration.

Hybrid cloud computing will eventually be common-

place and accepted by oil and gas operators. Cloud burst-

ing requires cybersecurity of the workfl ows, though.

Specialized processing and proprietary systems 

become common again. Oil and gas will see modular 

systems that are specialized for particular aspects of the 

workfl ow. Field-programmable gate array and datafl ow 

computers will return. Cognitive computing will address 

pre- and post-processing automation.

Scalability and robustness of algorithms will need a 

rethink on how to reprogram applications and libraries. 

Functional languages will make a dramatic resurgence 

for scientifi c and technical computing.

Computing is a commodity. The cloud has democ-

ratized computing and data. Real-time Big Data for 

processing data-in-motion problems will become com-

moditized and democratized.

Quantum computing will become a reality and will 

revolutionize continuous global optimization problems 

like reservoir simulation and production scheduling.

Hoppe: While it is challenging to predict in what state 

technology will evolve, there are technology trends that 

give us hints as to what it may be like in the future.

While the concepts of the Internet of Things [IoT] 

has been with us for decades (collect data, analyze data, 

act on said data), today’s IoT has allowed us to mash 

disparate data sources and run compute intensive pro-

cesses (high-performance computing, predictive analyt-

ics algorithms, etc.) on those data. There is a wealth of 

data that is still not tapped (and will be) as technology 

advances and price points decline. Further insights will 

be gleamed from access to new datasets.

We will continue the journey from diagnostics to 

predictive to prescriptive analytics. Most organizations 

have conquered diagnostics and are dabbling in predic-

tive [analytics]. As technologies to more easily model 

and build analytic algorithms progress, both predictive 

and prescriptive analytics will be applied to more and 

smaller problems.

[In regard to visualization] most organizations have 

made the leap from paper to glass. Visualization tools 

will continue to make it easier for organizations to bring 

data and analytical results together for newly found 

insights. And as visuals have moved from paper to glass, 

they will also move to 3-D holographic representations 

to more realistically represent data and analytics.

As the IoT, analytics and visualization technologies 

move forward, it enables operators, suppliers and service 

providers to offer ‘everything as a service.’ Imagine pur-

chasing ‘fl ow’ vs. a pump. The operator transfers variable 

costs of operation and maintenance to a predictable fi xed 

model, given appropriate service level agreements. Every-

thing as a service applies to many types of equipment and 

business processes/services and will change the tradi-

tional supply chain ecosystem of all involved. 
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A
n activity increase is at hand for the Appalachian 
Basin but without the same heat as the six-month 

run that boosted regional rig count to two-year highs 
in April. 

Activity would have been higher but for the 
region’s well-known midstream issues. Capacity—
whether well stimulation, drilling or midstream—is 
coming online, but the region still suffers from 
stranded production. Meanwhile, E&P companies 
are capturing efficiencies as they boost proppant vol-
ume and add stages on increased lateral length. 

The Marcellus completion cocktail remains little 
changed as E&P companies 
settle into acreage harvest 
mode. That said, the mix 
of ingredients in that cock-
tail continues to evolve. 
Proppant volumes range 
from 200,000 lb to 500,000 
lb per stage regionally 
but averaged 400,000 lb 
in a slickwater delivery of 
mostly finer grade sand for 
Marcellus targets. Quarterly 
crowd-sourced proppant 
volumes averaged 1,880 lb 
per lateral foot to begin second-quarter 2017 on 
slightly closer stage spacing.

In contrast, Utica completion recipes involve greater 
use of hybrid gels and higher grade proppant, includ-
ing ceramics and resin-coated sand, to deal with a hos-
tile below-ground environment. 

Demand has tightened for high-specification 
equipment and larger capacity stimulation spreads. 
Several contractors said they can upgrade drilling 
rigs from existing inventory but want financial back-
ing from customers before doing so. More custom-
ers are doing so, but delivery dates are being pushed 
out. One E&P company described the market for 
higher specification drilling and completions equip-
ment as especially tight in the Utica.

Nameplate regional E&P programs locked up rigs 
and stimulation services in late 2016, and that equip-
ment is addressing incremental program expansion in 
first-half 2017. Otherwise, the spot market is tight, with 
wait time on stimulation crews out more than 60 days 
in all cases and beyond 90 days in a few cases. Smaller 
E&P companies, or those who moved cautiously when 
the market accelerated in late 2016, are finding access 
to services an impediment to implementing develop-
ment programs. Most well stimulation providers are 
activating stacked equipment rather than importing 
new spreads into the region.

Wait times for stimulation crews have increased as 
zipper fractures rose to a 74% share of completions. 
The gain is consistent with what is happening across 

the U.S. as E&P companies 
address the backlog of 
drilled but uncompleted 
wells (DUCs) while simul-
taneously completing new 
wells as drilled. Industry 
players tell Hart Energy 
the industry reduced 
Appalachian DUCs by 6% 
during first-quarter 2017. 

E&P companies are 
expecting service costs 
to moderate in line with 

commodity prices. Price 
per stage was rising at a slower pace ($53,000) in 
second-quarter 2017 and is up only 2% over the last 
90 days. Regional per-stage pricing is up 28% year-
over-year, mostly on higher proppant loading. More 
proppant now means more iron onsite. The average 
size of hydraulic horsepower necessary to stimulate a 
Marcellus well rose to 29,000 hhp in second-quarter 
2017 and is up 16% over the last six months. 

Pent-up demand exists for oil services in Appalachia, 
though at a slower rate of increase than evident over 
the last two quarters. The springtime 2017 run in nat-
ural gas prices has been enough to underwrite conti-
nuity in activity for the region’s prolific dry gas plays, 
while oil prices added sufficient uplift to liquids-rich 
targets in southwest Pennsylvania. 

Marcellus merry-go-round   
Strong demand has tightened the market for oil services in Appalachia and 

created delays in equipment availability for several operators.

n Take a ticket and wait if you  
want well stimulation services  
in Appalachia.

n Recent large package property  
sales will bring more acreage  
into the development sphere.

n After a sharp jump in pricing for  
oil services, the rate of change  
might slow for further increases  
in second-half 2017.

http://EPmag.com


http://www.teledynemarine.com/energy


http://www.cgg.com/advantage


exploration
TECHNOLOGIES

EPmag.com   |  June 2017 27

A
mid all of the doom and gloom of the last two 
years, one province stubbornly refused to be 

thwarted—the deepwater Gulf of Mexico (GoM).
Despite the generally dire news coming out of the 

offshore sector, that region saw more deepwater 
exploration wells spudded in 2015 than in 2014 and 
the same number in 2016 as in 2014, according to a 
report from Stratas Advisors. 

Development drilling took a bigger hit. But the 
appetite for exploration seems unabated. Already 
improved prices in 2017 have resulted in an increase 
in drilling permit applications. “We expect explora-
tion well counts to jump to about 95 in 2017, from 81 
in 2016, and reach 125 by 2021,” the report stated. 
“Most of them will be in deep water.”

Over the next 
fi ve years there 
is an expectation 
that 62% of the 
wells drilled in 
the GoM will 
be exploration 
wells, and most 
of them will be 
in deep and 
ultradeep waters. 

Shell and 
Chevron are 
leading the pack, 
each averaging 
more than 20 
wells per year. 
The combined 
investment of the top 10 companies will be about $65 
billion and account for about 60% of the total spend 
in the region.

Based on the recent Central GoM lease sale, there 
is reason for optimism. The sale garnered almost $275 
million in high bids for 163 tracts covering 913,542 
acres in the Central Planning Area. Almost 30 compa-
nies submitted 189 bids totaling $315.3 million. The 
Bureau of Ocean Energy Management (BOEM) esti-
mated that the lease sale could result in the produc-
tion of 460 MMbbl to 890 MMbbl of oil and 54 Bcm 

(1.9 Tcf) of natural gas. Water depths of the previously 
unleased blocks are as deep as 3,400 m (11,115 ft).

But the megaprojects that have characterized the 
GoM in the past are not expected to resurface any 
time soon. “Based on our projections for spending on 
exploration and development projects over the next 

fi ve years, we 
anticipate that a 
full recovery of 
capital expendi-
tures reaching 
more than $25 
billion will not 
be realized until 
the end of the 
decade,” the 
Stratas report 
stated. “As oil 
prices increase, 
recovery in 
spending will 
likely go most 
heavily to 
deepwater and 

ultradeepwater projects, which we expect to control 
upward of 95% of capital budgets.”

While exploration drilling is expected to remain 
at about $7 billion over the next two years, it’s likely 
to reach $11 billion by 2020, the report stated. Field 
development spending will follow, rising from $8 bil-
lion in 2016 to more than $16 billion in 2021.

The GoM has been written off as 
“the dead sea” too many times. 
Recent interest suggests that 
there’s still some life left. 

Read more commentary at 

EPmag.com

RHONDA DUEY
Executive Editor 

rduey@hartenergy.com

No need for resuscitation 
Recent events suggest the deepwater GoM is alive and well.

Deep and ultradeep water will continue to account for the bulk of the spending in 

GoM exploration. (Source: Stratas Advisors, BOEM)
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drilling 
TECHNOLOGIES

I
t’s hard being a rock. Depending on your physical 

structure and where you reside, you are either a 

good rock or a bad rock. For oil and gas, sedimentary 

rocks in general are good, and those trapped and 

soaked with oil are better. Understanding rock prop-

erties makes it possible to determine how much fl uid 

(oil, water or both) the rock holds. 

These are properties that can take up to a year 

or more to measure in a laboratory setting, Joanne 

Fredrich, upstream technology senior adviser at BP, 

explained for reporters at an Offshore Technology 

Conference (OTC) press event in early May. 

One way of getting these rocks from the reservoir to 

the laboratory is collecting sidewall cores during the 

drilling of an exploratory or appraisal well. For BP, 

these thumb-sized cores hold the reservoir’s physical 

and chemical secrets, and decoding them is job one 

for experts like Fredrich. Rather than waiting a year 

or more for the rest of the reservoir story, the com-

pany developed its digital rocks 

program 10 years ago to speed 

up the process. 

Members of the company’s 

multidisciplinary digital rocks 

team—with experts in 3-D imag-

ing, fl uid mechanics, numerical 

modeling, computational phys-

ics and more—use micro-CT 

scanners to image the sidewall 

core samples to create a 3-D 

digital model of the rock. The 

company is able to measure 

rock properties in a matter of 

days to a couple of weeks, according to Fredrich. 

The digital rocks program is now in line for a key 

upgrade thanks to the recent inking of a multiyear 

software licensing agreement between BP and Exa 

Corp. The upgrade—known as multiphase fl uid fl ow 

simulation technology—makes it possible to simulate 

the fl ow of oil and water in the digital images of BP’s 

reservoir rocks. 

According to Fredrich, measuring how oil fl ows rel-

ative to water when both are present in the reservoir 

could take up to 18 months in the laboratory. With 

the upgrade to digital rocks, this measurement time 

has been reduced. 

The agreement, announced at OTC, is the end 

result of an intensive three-year technology develop-

ment collaboration between the two companies. 

“We worked with Exa to take its existing complex fl u-

ids simulation technology—which it developed for use 

in the automotive and aeronautical industries—and 

from there, we built in the capability to model these 

two-phase fl ows in the digital rocks,” Fredrich said.

This new capability makes it 

possible for engineering teams 

to make more informed deci-

sions on wells, production facili-

ties and EOR.

“After years of cooperative 

research and development, 

this breakthrough represents 

an important step forward for 

BP and for our industry,” said 

Ahmed Hashmi, BP’s head 

of upstream technology. “It 

underscores BP’s continued 

leadership in digital technol-

ogies and their increasingly important role in help-

ing us to develop energy resources safely, effectively 

and economically.” 

On another note, as I step into my new role cover-

ing drilling technologies, I look forward to hearing 

your ideas and insights on the industry. Please let 

me know what you’d like to see covered here and I 

will do my best to make it happen. 

Give me a call at 713-260-6470 

or drop me a note at 

jpresley@hartenergy.com. 

Big insights in little cores  
Secrets contained in thumb-sized cores of reservoir rock are digitally revealed.

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Senior Editor, 

Drilling Technologies
jpresley@hartenergy.com

This new capability 

makes it possible for 

engineering teams to 

make more 

informed decisions 

on wells, production 

facilities and EOR.
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completions &
PRODUCTION

P
erhaps no industry is more suited to leverage Big 

Data than the energy industry. 

Companies have massive amounts of data at their 

disposal, but the industry has reached a point where it’s 

wondering what those data mean and how best to apply 

it. The value of data is realized only when it is applied 

properly. As an example of this outside the industry, 

NBA teams for decades had a wealth of data at their 

disposal, but they didn’t know what to do with it. More 

specifi cally, they didn’t know they could use it. League 

executives and coaches are analyzing advanced player 

statistics to build more effi cient teams and on-court 

schemes they believe lead to better performance.  

Now, companies are creating highly specialized 

software that can accurately predict not only how and 

where a reservoir will produce oil, but how the produc-

tion of an individual well and how its recovery systems 

affect the reservoir beneath the other wells on a site. 

Paradigm is a software company known for its highly 

specialized suite of seismic interpretation and model-

ing tools—tools that are familiar to those sitting on the 

exploration side of the offi ce but perhaps not as familiar 

to those sitting in fi eld operations. But that may change 

with the recent release of Paradigm 17, designed, in 

part, to give production engineers greater insight into 

how production is affecting the reservoir in real time.  

Through Paradigm 17, companies can tie logs, per-

forming interpretations on complex geology, in addi-

tion to historical data gathered through traditional 

means, into actionable information that shows a more 

accurate depiction of the reservoir. What’s more, the 

tool includes a set of coordinated neural networks that 

collaborate to better predict reservoir conditions, and 

hence recoverability. The system “learns” to solve an 

array of challenges rather than just a singular problem. 

In the next iteration of this software, the neural net-

work will become self-adapting. “An adaptive neural 

network would be self-growing its own neurons,” said 

Indy Chakrabarti, senior vice president of product man-

agement and strategy at Paradigm. “It will reshape itself 

based on the information that it sees. It’s similar to what 

the brain looks like—how it thinks [and] how informa-

tion will be generated while it trains itself.” 

IBM and Flotek recently announced a 

global agreement to develop their own 

cognitive reservoir performance system 

using IBM’s Watson’s artifi cial intelligence 

system—the same system that wiped out Ken 

Jennings and Brad Rutter on “Jeopardy!” 

The system uses Watson’s technology to ana-

lyze Flotek’s proprietary oilfi eld chemistry 

research, oil and gas client-contributed data 

and publicly reported information from 

completions and productions to identify new 

approaches to enhance well performance.

Much like taking a jump shot, you don’t 

know how the reservoir will pay out until 

after you take your shot. But analytics are 

putting operators in the right 

place on the court to give them 

the best odds of scoring. 

Read more commentary at 

EPmag.com

BRIAN WALZEL
Associate  Editor, 

Production Technologies

 bwalzel@hartenergy.com

Producers banking on analytics   
Paradigm and Flotek subsurface AI systems help improve reservoir models.

Neural network-based methodology available in current Paradigm software 

predicts rock type distribution in a complex geologic environment, combined 

with a display of facies logs along well trajectories. (Source: Paradigm)
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The oil and gas industry harnesses the power of data 
analytics today to build better wells for tomorrow. 
The oil and gas industry harnesses the power of data 

Sensors on and around the 

drill generate high volumes of 

diverse data. (Source: Tessella)
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Jennifer Presley, Senior Editor, Drilling

D
ata today are what oil was to the early 20th cen-

tury—revolutionary. Data are the backbone of 

the digital revolution, a revolution that Klaus Schwab, 

founder and executive chairman of the World Eco-

nomic Forum, has proclaimed to be the fourth indus-

trial revolution. 

The road to this higher tech revolution started with the 

use of water and steam to power mechanized production. 

Electricity’s ability to power mass production delivered 

a second industrial revolution, with the third revolution 

made possible with the advent of electronics and infor-

mation systems necessary to automate production. 

Each revolution was made possible by oil and gas as 

the duo either replaced or is in the process of replacing 

coal as a primary power generation fuel source. And 

now the oil and gas industry is fueling future innova-

tions through its use of data analytics to better under-

stand the reservoir formations it pursues while maximiz-

ing production and increasing the value of its reserves. 

Hess Corp. is one of many energy companies using 

data analytics to enhance its E&P efforts. What sets the 

company apart is its application of Lean manufacturing 

in its daily operations. The core tenet of Lean is to elimi-

nate all waste from the manufacturing process, with waste 

being defined as any activity that does not add value.  

“Hess is about value growth, so what we’re trying to 

do is deliver the maximum NPV [net present value] per 

drilling spacing unit [DSU],” Hess Corp. COO Greg 

Hill told attendees at Hart Energy’s DUG Bakken and 

Niobrara conference in March. 

The company holds a balanced blend of domestic 

and international onshore and offshore assets. In the 

Bakken Shale the company operates about 550,000 net 

acres, including 350 DSUs to drill in the core of the 

Middle Bakken, more than any other operator in the 

area, according to Hill. 

“In terms of future drilling operations, we have about 

3,000 wells. About half of those 3,000 will generate a 

return of at least 15% or higher at current oil prices,” 

he said.  

These returns are made possible by the company’s 

Lean-thinking army of problem solvers, all seeking 

to drive continuous improvement using processes 

and technology. Through a combination of technol-

ogies like proprietary algorithms, predictive analytics, 

machine learning, automation and more, the company 

has—in its second year of use—optimized its Bakken 

drilling programs and increased its operational efficien-

cies, delivering a reduction in cash operating costs by 

32% from 2014 to 2016, according to Hill.  

Barry Biggs, vice president of Bakken operations of 

Hess, told E&P, “We’ve driven our well cost down sig-

nificantly over the years. We’re talking 60%, probably 

70% reductions on well cost since 2012. You do that by 

collecting data. The data are used to understand the gap 

between the actual and targeted goal. The data are used 

to create counter-measures and can be operational, drill-

ing or completions in nature, but data are the engines 

that drive problem-solving.” 

Well factory

For Hess, its North Dakota-based “factory floor” is more 

than four walls and a ceiling surrounding a long line of 

conveyor belts and assembly stations. It is the Middle 

Bakken and Three Forks formations; it is the land sitting 

above these formations, the drilling rig and more. 

“We use the term ‘well factory’ to describe the pro-

cess. It’s an assembly line for drilling for oil,” Biggs 

said. “But it is an assembly line that has engineering, 

has land, has the reservoir, all the way through to a well 

being drilled and handed over to operations at the end. 

We’ve put it all together in a value stream that we moni-

tor and manage.”

There are 14 different stations on this assembly line 

of wells, according to Al Mueller, director of well factory 

planning and design for Hess. 

“We go through each station, from well planning to 

building the well pads and then to drilling the wells. 

Facilities are put in place before the wells are complet-

ed and flowing back,” he said.  “Across the whole well 

factory we’re looking two years ahead all the time. Each 

quarter is updated to show where we are going and 

what we are planning to do in the next two years.”

Each station in the well factory assembly line has a set 

amount of time to be completed, and the Hess team 

is always looking for ways to drive that amount of time 

down, Mueller said. 

The well factory process is not just about drilling 

and completing the best wells, according to Biggs and 

Mueller. It is about maximizing the entire value stream. 

To do this, the company relied on the data to show 

the best path forward and found that there are three 

ways to do this in the core of its Bakken assets: well 
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spacing, reservoir entry points for fracture initiation 

and proppant load. 

The company uses what it calls a “nine and eight” for 

its well spacing, that is, a target of nine Middle Bakken 

Formation wells and eight Three Forks Formation wells 

on a single pad located over an area where the two for-

mations are productive. 

“I think this is a competitive advantage for us. We can 

put 17 wells in on a single DSU pad,” Mueller said. “Our 

value is going to be much higher, and I can maximize 

the value of each and every DSU. To do that, we have 250 

ft [76 m] between the Middle Bakken and Three Forks 

wells for spacing. We think this type of spacing is key.”

There is a trend of some companies going in and 

drilling infill wells between the other wells, according to 

Biggs, but this is not preferred by Hess because there is 

value lost. 

“What we saw when we tried to do this and what we’re 

seeing happening now is that you cannot get near the 

productivity you would get if you did it all originally at 

the same time,” Biggs said. “That’s because the rock 

has changed [and] all of the stresses in the rock are 

changed. So the new well you put in between two other 

wells is going to preferentially go the route of least resis-

tance and connect with the fractures from the other 

wells, resulting in lost value.”

According to Mueller, another key to success is the 

use of sliding sleeves in its completions because it helps 

keep costs in check. 

“Sliding sleeves really help us to ratchet down our 

costs,” Mueller said. “We’ve done a couple of plug-and-

perf completions on wells to see if it would be better 

and were unable to see any real difference. I think oth-

ers maybe have shied away from tight well spacing. We 

like our wells to interact a little bit.

“The reason for that is that we want to effectively 

drain the reservoir in between wells. We want to crush 

as much of that rock up as we possibly can. If we’re not 

seeing that interaction, then that’s telling us we’re not 

doing as much as we should be doing.”

Mueller continued, “That’s the way we think of it. 

Our individual wells may not be as good as individual 

wells from other operators, but when you look at the 

DSU value—how much we’re getting out of the DSU—

we’re certainly in the top quartile, and so a key part of 

our strategy is to keep the tighter well spacing.”

The application of predictive analytics on not just 

Hess’ data but the well data for all operators that 

are made public by the North Dakota Industrial 

Commission is what helped dial in the best settings for 

Hess’ success in its Bakken wells. 

“It was 2014 when we really started working with the 

data,” Mueller said. “Over time we’ve assembled a very 

large dataset. One of our first big successes with this was 

moving from 35 stages to 50 stages. We got a significant 

uplift in production with that, and it turned out to be 

very close to the prediction that we had using our pre-

dictive analytics.” 

That nearly accurate prediction gave the team confi-

dence in the technology, he said. 

“What’s really interesting is that we are able to predict 

the wells based on the geology, completion design, well 

spacing and well configuration. Knowing all of those 

things, we can predict how that well will respond and 

what kind of productivity we will get from that well,” 

Mueller said. 

“We can do this for our wells and the competitor 

wells. We’re within plus and minus 3% of that well pro-

ductivity number of the wells completed in 2016 using 

this technique, which I think is pretty amazing in that we 

can get that close to ours and other wells with all these 

different variables. That’s where the machine learning 

comes into play. The framework keeps getting more and 

more accurate all the time, the more data it gets.”

In 2017 the company is investigating the benefits in 

increasing the number of stages from 50 to 60. “Going 

from 50 stages to 60 stages, we see there is a bit of 

Hess’ use of data analytics and automation has helped the company 

optimize its Bakken drilling programs and increase its operational 

efficiencies. (Source: Hess Corp.)
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diminishing returns, but we think that 60 will still be 

value-adding,” Mueller said. “We have enough confi-

dence in the predictive analytics that we try to let it tell 

us what to do [or] the next thing we should try. It is a 

big help because there’s a ton of different things you 

could try, and even if it is not exactly right, it does get 

you in the right direction as to what you want to do.”

The evolution from 35 stages to 50 stages is the result 

of a pilot testing, according to Mariano Gurfinkel, 

senior adviser for the global onshore business unit at 

Hess Corp. “We have a standard design, and we do that 

very well,” he said. “However, we are always looking for 

ways to eliminate waste. To do that, we create pilot pro-

grams that allow us to optimize the design using predic-

tive analytics and physics-based modeling. That is what 

allowed us to increase the number of stages.”

Work continues to determine if 60 stages is a possibil-

ity, along with other elements like adding more sand, 

Gurfinkel added. 

“Historically, we’ve been very different from other 

operators in that where we went tighter in spacing while 

other operators went with more intense completions,” 

he said. “What we see now is that our competitors are 

trying to get tighter spacing, and we’re increasing the 

intensity of our completions. The way I see it, there are 

two trains that will eventually be in the same place.”

In addition to predictive analytics, the well factory team 

is working on ways to automate its processes. “Automation 

will make a big difference. If we can automate processes, 

then we can have our people doing more value-added 

work. We’ve continued to improve on this, but even now 

we are not satisfied with what we can do with automa-

tion,” Mueller said. “A big thing we’re looking for moving 

forward is to improve on the automation and have our 

people working on the tougher problems and not worry-

ing about the things that can be automated.”

Smarter ‘house calls’
Well operators today—like the doctors of yesteryear—

make “house calls.” From well to well the operator 

checks on each to ensure all are healthy and function-

ing properly. However, rather than wasting a ton of time 

driving around checking on healthy patients only to 

find a sick one and not be prepared to treat it properly, 

Hess takes a different approach with its use of excep-

tion-based surveillance. 

“We instrument our well sites with a fair amount of 

instrumentation,” Biggs said. “That instrumentation is 

feeding back information on the health of the well.” 

The data are continuously screened so that when well 

operators check in at the start of the day, they are able 

to see which wells are “sick” and in need of attention, 

he added. 

Value is added to the overall process by equipping 

highly trained well operators with the right data ahead 

of time. 

“For example, say an operator checks a well that is 

showing a production-related problem and finds that 

the problem is not fixable. The well oper-

ator notifies the engineering team to look 

further into the issue,” Biggs said. “It’s all 

down to the people, processes and tech-

nology working together.”

Exception-based surveillance is one side 

of the operations coin. The other side is 

having the right tools and materials ready 

when maintenance is needed.

“I think what makes our use of machine 

learning and data unique is in how we 

package those data,” Biggs said. “We’ve 

worked hard in operations to get people 

and materials to the right place at the 

right time.”

Step one is robustly outfitting the well 

with sensors and instrumentation so that 

a well operator knows when there is an 

issue that needs to be addressed, Biggs 

said. The second is ensuring the repair 

crew has the necessary parts to get the 

well back online when they get there. 
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The company uses a “nine and eight” well spacing to drive maximum value from its 

DSUs. (Source: Hess Corp.) 
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“The driving times between locations are horrendous in North Dakota,” he 

said. “What I absolutely don’t want is to have a maintenance crew get to a sick 

well and not have the parts and tools necessary to do the repair.”

To ensure that this does not happen, the company has integrated its pro-

duction monitoring system with its SAP maintenance systems. “It is called 

our work and material flow. When a work order is generated within our SAP 

maintenance system, a list of materials is generated. Those materials are kit-

ted up and ready to go in the warehouse. When the repair crew comes by, 

they can pick up the kit that has all of the repair materials for the well,” Biggs 

said. “Not only do they get a kit just for that repair job but for every job they 

are scheduled to perform that day.”

When a repair work order is issued, failure codes are entered that flag the 

company’s reliability engineers. “We use this feature so we can determine 

who the ‘bad actors’ are in the field and determine if a deep-diving engineer-

ing review is necessary to come up with what preventative maintenance can 

be done to mitigate those failures in the future,” Biggs said. 

Harnessing the disciplined approach of Lean manufacturing with the 

power of data has proven to be a winning combination for Hess Corp. in all 

areas of its business, onshore and offshore. The two have revolutionized its 

operations in much the same way that oil and gas ushered in not one but 

four industrial revolutions. 

The integration of Hess’ production monitoring system with its SAP maintenance systems 

has made it possible for the company to identify wells needing repair and to have the 

materials ready to repair those wells kitted up for when the repair crew arrives at the 

warehouse. (Source: Hess Corp.)
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W
ith digital oilfield programs focusing on optimizing 

key E&P work processes, two of the hottest emerg-

ing digital technology trends, Big Data and the Internet 

of Things (IoT), are poised to make additional digital 

inroads into the business. Google Books defines Big Data 

as, “A blanket term for any collection of datasets so large 

and complex that it becomes difficult to process using 

on-hand database management tools or traditional data 

processing applications.” The IoT and its counterpart 

industrial IoT (IIoT) are defined by Autodesk Fusion 

Connect as, “The interconnection of uniquely identifi-

able embedded computing devices within the existing 

Internet infrastructure.” Key issues surround the emerg-

ing role of Big Data and the IoT in the industry.

Consumerization of IT
Underlying the industrial application of Big Data and 

the IoT is that today’s digital technology market is 

increasingly driven by consumer applications of IT. 

This is forcing cultural changes into industrial business 

environments, including increased expectations for per-

sonal use of hyper-connected, continuously advancing 

products and real-time access to information. Five years 

ago “bring your own device” would have been viewed as 

a naïve and unrealistic expectation, primarily driven by 

the “new generation” of oilpatch workers. Today com-

panies acknowledge the reality of personal choice, and 

management teams are struggling with how to make 

“bring your own device” work in a secure manner. 

There are going to be many more issues driven by 

consumerization of IT. For example, will the exponential 

growth in consumer IoT outflank IIoT to become the 

primary technology driver? The industry has seen this 

play in other digital technology areas. Consumerization 

is powerfully enabled by its ability to be distributed and 

to scale both up (through connectivity, clouds, etc.) and 

down (lower costs, ever greater permeation). Rapidly 

declining costs with rapidly expanding capabilities can 

create business imperatives for adoption of consum-

er-based technology. Moreover, distributed information 

systems are a better match to the physical world, dis-

tributed assets and real-time 

operations such as oil and gas. 

The practical application of Big 

Data and IoT to E&P will inev-

itably need to account for this 

fundamental technology trend.

Increasing scale  
and complexity
As oil and gas companies take 

in petabytes of data daily, 

improving business perfor-

mance will critically depend 

upon the ability to identify 

and understand trends; cor-

rectly interpret geotechnical, 

production and operations 

data; and make effective oper-

ational decisions. The ability 

to access and draw insights 

Big Data IoT transforming  
the industry 

Once again E&P companies will need to overcome their  

barriers to new technology adoption.

(Source: Cherezoff, Shutterstock.com)
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from datasets is at the heart of profitability in an 

industry where success relies on properly forecasting 

future performance and keeping costs low. The chal-

lenge is that the Big Data volumes, potentially greatly 

expanded by implementation of the IoT, will produce 

an information system of such scale and complexity 

that it threatens to overwhelm existing systems. The 

data volume is growing, but a company cannot afford 

to get lost in datasets. 

Companies face big challenges in quickly manipulating 

large volumes of data and mining them for relevant infor-

mation. Analysis and insights must be delivered in near 

real time to support decision-making in key areas such 

as drilling and production optimization. Companies are 

tracking both structured data and unstructured data. Oil 

and gas companies must also deal with data from external 

sources to track service crews, truck traffic, equipment 

and water usage. The requirements for Big Data and the 

IoT are not coming from just one part of the industry but 

pose a challenge across the entire spectrum.

The oil and gas industry has always managed large 

volumes of data (especially seismic) and operated 

assets through interconnected sensors and industri-

al control systems. However, the scale, diversity and 

complexity of systems is rapidly growing. Today a new 

deepwater drillship may have more than 20,000 sen-

sors and be able to generate more than 4 petabytes of 

data daily. The production platform for a major off-

shore field could have as many sensors as a large refin-

ery (nearly 100,000), including both downhole and 

topside equipment. Implementing a factory-drilling 

operations model for large-scale shale development 

can yield similar data volumes.

Much of the data being collected by this rapidly 

expanding array of sensors are often not retained due 

to the limitations of current data infrastructures. Some 

estimates suggest that companies only process 20% of 

the data they collect. Another survey found that an 

operator only uses 5% of the data collected on an off-

shore drilling rig due to data storage, transmission and 

commercial constraints.

Impact of real time 
The trend of moving more operations and decision pro-

cesses to real time continues to grow. The drive to real 

time is at the heart of application of the IoT and Big 

Data. Since operational groups are more responsible for 

real-time process control and field automation, Big Data 

and the drive to real time is likely to alter technology 

development processes as well. Several things need to 

happen for a company to successfully take advantage of 

Big Data, including increasing the interconnectivity of 

sensors and smart equipment and improving data man-

agement systems. Successfully addressing the challenges 

of Big Data in oil and gas is about more than selecting 

the right tools but is also about improving access and 

interpretation processes of the data by domain experts.

Next-generation digital oil fields
“System of systems” is the essential framework of the 

real world, both physical and digital, and with it comes 

a staggering growth in scale and complexity. How we 

learn how to handle this complexity and its co-equals—

security, reliability and resilience—will likely decide the 

fate of the IoT. More than technology, the real issues 

are around the data environment and the growing 

value of data in business terms, the combined effect of 

deployment and utilization at scale. The empowerment 

of local users facing real-time demands will consistently 

(perhaps permanently?) outflank traditional IT organi-

zations, processes and cultures.

To evolve and execute the digital oilfield vision for oil 

and gas, enterprise and functional systems must be mod-

ified so they can interface with IoT sensor-based tech-

nology along with a host of other disparate systems such 

as engineering, logistics and procurement that must be 

integrated into a holistic data foundation. Enterprise 

architecture must mature from an aggregation of point 

solutions into an enterprise view of critical business pro-

cesses. From a vendor perspective, the challenge will be 

to develop products and services that can both leverage 

open standards and offer an element of differentiation.

Equally important will be the need to bring together new 

analytics centers of excellence with traditional data man-

agement. Data teams must be engaged in projects so that 

architected information flows lead to data-driven automa-

tion. As Big Data and the IoT remake digital oil fields into 

optimized and highly automated systems, production tar-

gets will be met more often, operating costs will be lower, 

and producing fields and reservoirs will be optimized, with 

higher profits for companies and shareholders.

Overcoming “barriers to adoption” of new digital 

technology has been a natural part of managing the 

E&P business. The challenge, as always, is balancing the 

potential performance gains of new technology against 

the proven capabilities of established practices. 

However, the advancing technology of the IoT and Big 

Data, combined with the business imperatives for sus-

tained cost management and productivity gains, are 

making this old problem new again for E&P organiza-

tions and cultures. Big Data and the IoT are here to stay 

and likely to expand significantly. 
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Ray Hall and Matt Jones, Tessella

I
n the 2016 Accenture and Microsoft oil and gas digital 

trends survey two-thirds of oil and gas professionals 

said analytics is one of the most important capabilities 

for transforming their company, though only 13% 

said their organization has fully mature analytics capa-

bilities. Meanwhile, International Data Corp.’s recent 

predictions claim that by 2020, 80% of large oil and gas 

companies will run their business with help from a cog-

nitive/artificial intelligence agent capable of learning, 

reasoning and solving complex problems.

Clearly, there are high aspirations and challenges to 

overcome. Tessella has been through this journey with 

other industries that are now using analytics, machine 

learning and cognitive computing to effectively reduce 

costs and increase profits. The company is increasingly 

applying these learnings to the petroleum industry.

Five rules for success 
Throughout such projects five clear rules consistently 

emerge that must be addressed to deliver value from 

data analytics. 

1. Focus on business outcomes, not data. Successful ana-

lytics programs start by identifying what the business 

wants to achieve and what decisions must be made 

to do so. A drilling data project should start by first 

identifying the business outcome and then secondly 

the associated decision. For example, determine 

the circumstances to preventing a stuck drillstring. 

Then assess what data and technology are needed 

to inform decisions. A company may find that it was 

throwing away the data it needed most—data that 

would be missed if it started a project by looking 

at what data the company has. Tessella calls this 

approach “decisions first, data last.” 

2. Have a big vision but focus on quick wins. Many data 

projects fail because they are too big and take too 

long to deliver value, 

leading senior teams 

to lose interest. Many 

data projects start as IT 

megaprojects to con-

solidate data without 

any plan for what to do 

with it. Data projects 

must have a pragmatic 

execution plan with 

milestones designed to 

demonstrate early suc-

cess. Focus on multiple 

smaller projects that 

identify specific data-

sets and streams from 

sensors. Tessella’s stuck 

drillstring example 

may include pressure, 

torque, hook load, 

weight on bit, mud 

flow, ROP and rpm 

combined with histor-

ical data on pressure 

Making oil, gas data  
analytics projects deliver 

Follow these five rules for a successful data analytics project.

Advanced data visualizations in the control room drive rapid decisions. (Source: Tessella)
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test assessments and ROP analysis. Analytics can then 
be applied in real time, delivering the fast-actionable 
results that will better support engineers.

3. Who, when and how will data be acted upon. Data suc-
cess requires an understanding of who will use the 
data, when the information is needed and how they 
engage with the insights being provided. Resulting 
insights can then be presented in an appropriate 
manner for the decision maker. When there is a 
need to act quickly, even trained experts can’t imme-
diately spot problems within hundreds of thousands 
of datapoints. It is important that the output is dis-
played clearly and focused on presenting key infor-
mation, both raw and derived, so experts can quickly 
assess the situation, apply their knowledge and take 
the appropriate action.

4. Replace silos with translators and collaboration. Business 
transformational data projects transcend traditional 
organizational boundaries. Companies need to  
adopt newly evolved structures, creating a culture 
where data scientists are in direct contact with the 
business functions, the IT departments and the 
domain experts (engineers, geologists, etc.) to whom 
they are providing insights. 

Teams must be led by someone with a strong 
understanding of both business context and techni-
cal challenges. These are vital translators who can 
speak the language of business and data science. 
This is particularly important in the oil and gas 
industry, where many data need to move across silos 
(e.g., geophysics data acquired in exploration is 
valuable for drilling assessment). And this is not just 
a technical challenge; many data owners and custo-
dians are fiercely protective of their data. Data teams 
must include people who understand these data and 
will use them responsibly to help convince the custo-
dians of the benefit of sharing.

5. Take a scientific approach to data science. Many ana-
lytics strategies fail because industries put tech-
nology first, and the oil and gas industry is guilt-
ier than most. Companies invest in an analytics 
platform—a black box—that may rapidly identify 
trends in their datasets. However, these correla-
tions may not be meaningful in a business context. 
To deliver real insight, the reasons for these cor-
relations need to be fully understood. 

This is where a scientific approach comes in. 
Data science teams that understand the data and 
the industry issue being investigated can design and 
execute finely controlled experiments that eliminate 
variability and hidden biases from the many data 

feeds, thereby dismissing accidental correlations 
and reducing unnecessary averaging of results. 
Through this approach they can identify clear lines 
of causation between the decisions and outcomes, 
providing confidence and trust in the analytics and 
delivered insights. 

Applying the rules to drilling operations
Drilling operations offer a great example of the data 
science opportunity in practice. The business improve-
ment is clear: when a drill, casing or completion string 
gets physically stuck in the wellbore it can cost from 
$10,000 to $1 million per day in nonproductive time.  

Drilling generates high volumes of diverse data. 
Throughout the process a variety of sensors transmit 
data at different intervals and often in different formats. 
A clear approach is needed or the industry will rapidly 
drown in a mass of irrelevant data and fail to spot the 
signal in the noise. Translators are critical—those who 
can talk the language of the drilling engineering spe-
cialists to identify and interpret the combination of vari-
ables that is meaningful to them.

Equally vital is scientific rigor in the selection and 
implementation of the appropriate analytical tools. Given 
the data volumes and complexity of the model, machine 
learning is an obvious approach. For machine learning it 
is vital that appropriately deep and diverse training data-
sets are selected. Otherwise, the predictive capabilities of 
the system will be poor. It is important to establish confi-
dence in the model by thoroughly validating the system 
outputs on the correct datasets as well as understanding 
the inaccuracies and potential biases in these data.

Success requires an understanding of the drilling 
engineer’s activity—who will use the data, how they 
work, when the information is needed and how they 
engage with the insights provided. Again, the translator 
comes into play.

These five rules provide a useful starting point. 
Learned from long-standing experience in oil and gas 
and other data-focused industries such as pharmaceu-
ticals, space and defense, these rules are applicable to 
any advanced data project. 

Naturally, this is a quick run-through and is based on 
a real project that took several iterations and had much 
greater complexity. There is an urgent need to 
approach data science more strategically, identifying 
what decisions need to be made, quickly finding the 
specific data that can support those decisions and 
designing a rigorous analytics approach to establish 
clear evidence of the link between a decision and the 
desired outcome. 
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David Johnson and Ali Moussadek, Petrolink

O
ver the last few years businesses in virtually every indus-

try have developed data-led strategies to solve their 

challenges. From Amazon to Netflix, American Express 

and a host of other major corporations, Big Data is used to 

inform decisions and improve both success and revenue. 

For the oil and gas industry, dealing with Big Data isn’t 

new. Now, with an ever-increasing amount of data being 

collected by thousands of sensors with surface facilities 

monitoring it in real time, the ability to successfully leverage 

vast amounts of data has been heightened to a new level. 

The problem 
The problem with Big Data isn’t so much the volume 

but the diversity of the data.  

While the industry has a great appetite for Big Data, 

it is not always easy to digest. Big Data is only useful if 

companies are able to extract insights from it. Multiple 

inputs in real time make it challenging to col-

lect, interpret and leverage the disparate data. 

When working with a client in North America, 

Petrolink found that its challenge is the dis-

crepancy between the data it has available from 

its surface sensors and service providers con-

trasted with what its engineering systems need 

to effectively manage its operations. 

Right time, right person
Big Data technologies integrate common and 

disparate datasets to deliver the right informa-

tion at the appropriate time to the correct deci-

sion-maker. The new infrastructures for Big Data 

are faster, more robust and always on. They offer 

distributed processing where the data come to 

the person as opposed to bringing the person to 

the data. But there is room for improvement.

Improving the ‘five Vs’ of Big Data
Big Data is defined by five key characteristics: 

• Volume: the amount of data; 

• Veracity: making sure the data are accurate; 

• Velocity: the speed in which data are accessible; 

• Variety: the various types of data; and 

• Variability: the consistency of the data. 

All of these pose problems. But in each of these 

areas new and valuable improvements have been 

made. One is Petrolink’s manage by exception 

(MBE) processes. This collection of tools attacks 

the problem by first allowing the analytical access 

to data where engineers or specialists can aug-

ment the real-time data through customized algo-

rithms. These algorithms can be designed such 

that they will address one or many questions, 

You can see the future from here 

Big Data can be used to power predictive analysis and lower well costs.

MBE systems monitor events and send alerts only for user-defined situations, thus 

reducing alert overload. (Source: Petrolink)
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allowing the system to enhance the user’s ability to under-

stand the current situation. The second of these analytical 

tools is an advanced alerting system that has the flexibility 

to monitor and evaluate numerous types of data streams, 

including the abovementioned derived values. 

One U.S.-based supermajor has indi-

cated that the use of managing oper-

ations by exception is key to reducing 

drilling risk and improving efficiency. 

By using Big Data and rule-driven 

alarms, the company expects intelligent 

alarms to reduce nonproductive time 

(NPT) by a few percent but at the same 

time also reduce risks by assisting the 

engineering team with awareness of crit-

ical concerns. As soon as data arrive at 

the point of aggregation, MBE conducts 

condition monitoring of rig operations 

and drillstring sensor data. No matter 

where the company or service team is 

located, the MBE system immediately 

sends mission-critical alerting informa-

tion to the rig, real-time operations cen-

ter and back office. All that is required 

is an internet-capable computer and 

permission to access the system. 

Any user may create an alerting rule 

and share it with the rest of the team. 

A user can designate which wells and 

wellbores are monitored and acknowl-

edge the corresponding alerts to every-

one on the MBE system. It is designed 

to permit users to select the alerts they 

wish to receive and acknowledge as 

part of their job responsibilities, thus 

reducing alert overload. If an alert 

remains unacknowledged for a specific 

period of time, the MBE system may 

automatically escalate it to a specified 

group of users for action.

Why Big Data is essential 
The analytic algorithms are complex, 

and the datasets are large; however, 

there is an additional complication. 

The data are also unpredictable 

because they’re based on the geology 

and on monitoring that happens thou-

sands of feet away. Calculations that 

are slowed down due to users having to 

wait for the data will impede the real-

time process. With their advanced processing speeds, Big 

Data infrastructures are designed to solve that problem. 

Users accessing the system require the flexibility to 

run models and simulations in real time looking for 

similarities against the actual data. The results of these 
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simulations help the team members who are involved in 
the drilling activities to have confidence in their under-
standing of the interaction between the subsurface geol-
ogy and the mechanical drilling process. 

To accomplish these two opposing needs (variability 
and flexibility), Big Data infrastructures must rely on 
standardization of data, parallel processing to accom-
modate the number of scenarios and users and distrib-
uted computation to enable analysis to be done at the 
point data are acquired. 

An example of this type of analysis is the ongoing 
process of identifying NPT and reducing it as a function 
of balancing operational efficiency and drilling safety. 
A part of this requires prediction and prevention of 
unwanted events by projecting ahead of the current bit 
location and anticipating what will occur in the next few 
feet or hours. 

Drillers can now make decisions in real time instead 
of near real time. The challenge with traditional systems 
is that drillers do post-analysis using historic data and 
then plan the next drilling interval, whereas a Big Data 
system delivers models that are continuously updating. 
Drillers can then make decisions in real time that posi-
tively impact the current interval being drilled.

Taking steps to know the unknown
Understanding common problems such as stuck pipe 
or loss of circulation can help companies avoid huge 
amounts of unnecessary costs. Studies have estimated 

global industry losses related to stuck pipe and lost cir-
culation to be in the order of $2 billion per year. This is 
more than twice the total amount spent to buy drillpipe 
in the first place and represents nearly 20% of the total 
recorded NPT losses associated with drilling. 

“Data standards are a prerequisite step toward Big 
Data analytics and process automation,” said Ross 
Philo, Energistics president and CEO. “Energistics data 
standards have been developed in collaboration with 
the industry to allow operators to have a higher level 
of confidence in the decisions being made and deliver 
measurable and repeatable savings to the industry.” 

To take predictive analytics and alerts to the next 
level, Petrolink’s Big Data system uses the previously 
mentioned MBE processes. By using the real-time 
data and the standards that the Big Data solutions 
incorporate, the company is able to provide dynamic 
alerts for real-time conditions based on deviations 
from the model. 

Creating a better predictive platform
The industry is undergoing a revolution, one where real-
time data are part of every aspect in the decision-making 
process. To reach this new level, the industry needs to 
rethink data collection, data standardization, cost of 
transfer and acquisition, and easy access to this informa-
tion. Providing these capabilities at speed anywhere 
decisions are made is the basis for tomorrow’s predictive 
platform based on Big Data. 

System administration tools used by Big Data platforms manage distributed data across multiple nodes. This enables automatic data 

redundancy, server failover and higher rates of access to data. (Source: Petrolink)
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Rhonda Duey, Executive Editor

H
ow can oil and gas leaders leverage the Industrial 

Internet of Things (IIoT) to show measurable busi-

ness impacts around technology? The industry is fi nding 

unique ways to use the IIoT to its true advantage, but 

many companies have doubts about the process. E&P

recently visited with Peter Zornio, chief strategic offi cer 

at Emerson Automation Solutions, to discuss IIoT trends 

in the oil and gas industry.

E&P: What do you see taking place in the industry?

Zornio: I think that maybe we have 

a little different perspective than 

a lot of other people when we talk 

about the IIoT. We view it as more 

of an evolution. A lot of people talk 

about it like some wonderful thing 

that was just discovered two or three 

years ago, whereas for us it is a digi-

tal transformation that’s been occur-

ring in the industry for quite some 

time now. It might be dramatically 

hastened by the increased emphasis on decreasing oper-

ating costs that the big drop in price has brought over the 

last three or four years, but in general we’ve always used 

the term, and a lot of the majors have been doing what we 

call internal IoT [Internet of Things] for a long time.

When you talk about IIoT, there are two broad cate-

gories that people think of. One is Big Data and analyt-

ics. The other one is this idea of outsourced service or 

centralizing domain expertise and functions and sup-

porting multiple sites, whether it’s platforms or fi elds.

Customers have been doing it internally. They’re 

doing it with the ‘intranet of things’ inside of their own 

fl eets, fi elds or facilities. They’ve centralized their own 

domain expertise, built up monitoring centers, built up 

reliability centers and pulled people out of the fi eld to 

do cost reduction. It’s an ongoing trend digitalization 

and automation of fi eld facilities that results in fewer 

guys driving around in pickup trucks.

The biggest trend I see with IIoT is that now we’re 

talking about this business model of a turnkey service, 

where instead of operators doing it themselves, they 

might hire a third party to go do it. If you’re a smaller 

player and you don’t have that expertise, there’s an 

advantage to get a turnkey service from someone like 

ourselves where we monitor a particular piece of equip-

ment or take care of a certain function that is normally 

thought of as being something that an operator would 

do in-house.

We see the big guys continuing to do more of the 

internal IoT, where they are going to have their own 

integrated operation centers and their own highly capa-

ble teams with domain expertise in a lot of areas that 

are more centralized to support decreasing fi eld staff. 

We will continue to be a technology supplier to them 

in terms of sensors that enable those applications to 

operate and software that contains embedded domain 

expertise to support a particular application. This 

software is many times a workfl ow that automates what 

might be a manual workfl ow into a digital workfl ow. So 

for those guys we would continue to be more of a tech-

nology provider.

The change for us is that for folks that don’t have 

those skillsets, we actually go to them and offer a turn-

key service where we deliver results for them. The big-

gest challenge is probably around reliability and the 

monitoring of equipment so that they can eliminate 

routine checks. They can eliminate having as many 

people on a platform that they would have had before, 

and instead it’s turned over to being a service that you 

pay us for.

E&P: What about Big Data? 

Zornio: On the Big Data analytics side, a lot of the dis-

cussion there is about analyzing the data and determin-

ing where the next well should go. Should I change the 

chokes on this fi eld? Should I adjust them in different 

places so that I’m actually getting the optimum perfor-

mance out of this reservoir?

There we’re working on the analytics side with some-

thing we call the Big Loop, trying to tie things together 

to make sure that the predicted performance of a reser-

voir and a set of wells matches the actual performance of 

that reservoir and set of wells. We’re feeding those data 

back using analytics so that we’ll get better at predicting 

Bringing the IIoT to the oil patch 
Whether itÕs intelligent sensors or augmented reality, operations continue to get smarter.

Peter Zornio
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what’s actually going to happen inside the reservoir and 

so that we can guide our customers on where to put 

wells and how much production to get out of each well 

to get that maximum reservoir recovery.

Those are related but different kinds of applications.

E&P: It seems there’s still a lot of either lack of infor-

mation or pushback from some of these smaller com-

panies that have always done this a certain way, even 

though there are all of these incredible solutions for 

them. Are you fi nding it hard to get to the smaller com-

panies and say, ‘Seriously, we can help you if you’d just 

let us?’

Zornio: There are two things. First of all there’s, ‘OK, 

prove to me that this works. Show me why it’s going to 

be better. Show me the return on investment [ROI].’ 

We feel pretty comfortable that we can show immediate 

returns, especially when the technology is going to be 

deployed in a connected service model where the cus-

tomer doesn’t have to deploy any capital.

We have a program that we call Operational Certainty, 

and with that program we’ve tried to show them in 

specifi c operating areas how we can actually show real 

ROI quickly with some of these IIoT-based applications. 

That gets them over the fi rst hurdle. Then we’ve got to 

get them over the second hurdle, which is fear of the 

unknown, and a lot of times things like security come 

up as a barrier. ‘Well, I’ve got to send you my data. How 

do I know if I open up a hole to send you data that that 

hole won’t be used for bad things to come in?’ You’ve 

got to prove out a lot of the technology hurdles to make 

sure that people believe it works.

E&P: What about newer technologies like virtual and 

augmented reality?

Zornio: Augmented reality is an interesting technology 

that’s a little more out there. You could have a remote 

expert interacting with somebody in the fi eld. That guy 

in the fi eld can be getting beamed in real-time overlays 

on equipment with arrows pointing at things or being 

walked through some maintenance procedure before 

he’s about to do it for the fi rst time or hasn’t done it in 

a while and needs a refresher. We can see it being yet 

another technology combined with IIoT and support 

from remote centers with remote third-party expertise 

that can help things happen and fundamentally get to 

where we have higher availability with fewer people. 

E&P: What are the main messages you’d like to get across?

Zornio: Our Project Certainty program offers a number 

of technologies and work practices that we think help in 

both cost savings and making sure projects get done on 

schedule. And the whole Operational Certainty program 

revolves around how we have tools and technology for 

companies that want a do-it-yourself IIoT or intranet of 

things. We also have a set of offerings around connected 

services and other ways where we’ll happily be an out-

source provider in specifi c applications to offer a turn-

key method. 
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Ariana Benavidez, Associate Managing Editor

L
ocated in Houston, BP’s Center 

for High-Performance Com-

puting (CHPC) is equipped with 

more than 3.8 petafl ops of pro-

cessing speed, which makes it the 

world’s largest supercomputer for 

commercial research, according to 

BP’s website. The facility serves as a 

worldwide hub for processing and 

managing geophysical data. 

“High-performance computing 

has been vital to advances BP has made in seismic imag-

ing over the past two decades, including the develop-

ment of wide-azimuth towed streamer seismic technol-

ogy for subsalt imaging, which has transformed the way 

data in the Gulf of Mexico and other major offshore 

basins are acquired and processed,” the company said.

E&P recently interviewed Keith Gray, BP’s director 

for high-performance computing, to discuss improve-

ments and lessons learned since the CHPC opening 

almost fi ve years ago and what the company has in the 

works for the facility’s future. 

E&P: Since the opening of BP’s CHPC in December 

2012 (and since E&P last covered this topic in October 

2013), how has the center improved or been updated?

Gray: We have grown computing power by 300% since 

we moved into the facility, have doubled our storage 

and expect to continue this growth path later this year. 

E&P: Did the center exceed the company’s original 

expectations? If so, how?

Gray: Yes, we have been extremely pleased with the 

facility we designed and built. We have been a show-

place to demonstrate BP’s commitment to technology 

in support of our core business. We have been able 

compete with the top technology companies to recruit 

very strong graduates in applied math, computer sci-

ence and geophysics from universities like Rice, Stan-

ford and the University of Texas. In addition to this, 

we have exceeded our energy savings goals and are 

confi dent we have the most energy-effi cient computing 

facility in Houston. The facility has been a great work 

environment. We have great offi ces and workspaces 

that let us collaborate. 

E&P: What specifi cally has worked or not worked?

Gray: We have invested less than 0.3% since the facility 

opened to add features and simplify maintenance pro-

cesses. We think this represents the thorough require-

ments, gathering and quality of original design. We are 

extremely pleased with the reliability of the facility.

E&P: Has the center taken on a new direction since its 

original inception?

Gray: We remained very focused on using high-per-

formance computing as an enabling tool for seismic 

imaging and rock physics research. We are excited to see 

other parts of our business recognize how we can help. 

Reservoir modeling projects can now try more scenarios 

to better understand subsurface uncertainty. Our Down-

stream Research teams are using computational fl uid 

Supercomputer facility expands 
capabilities in exploration, 

reservoir management 
High-performance computing is vital for oil and gas companies. 

Keith Gray 

 “We are most proud of the 

research breakthroughs 

delivered by the seismic imaging 

and rock physics research 

programs for the business.”
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dynamics to study fluid flows in pipelines to improve 

operational safety. We are happy about the other oppor-

tunities the new center has opened. We now support 

our natural gas trading organization and digital security 

teams with disaster recovery capabilities should other 

campus facilities be impacted by outages.

E&P: What are the most impressive benefits of the CHPC?

Gray: We are most proud of the research breakthroughs 

delivered by the seismic imaging and rock physics research 

programs for the business. We are active members of their 

project teams and know our contributions have been criti-

cal to their achievements. 

E&P: What challenges are you currently facing, and how 

are you trying to tackle those challenges?

Gray: We are working to enable BP projects around 

the globe. We’ve made very good progress working 

with the BP networking team to speed data move-

ment so we can shorten cycle times. Our project data 

volumes are so large we cannot move them easily, so 

we have implemented tools to provide remote dis-

plays so people can visualize results efficiently wher-

ever they are. 

E&P: What can we expect to see from BP in the future? 

Do you have anything in the works regarding high-per-

formance computing advancements or new innovations?

Gray: We are working with our key vendors to 

describe our needs and evaluate technologies as  

they reach the market. 

We also are working with the University of Texas 

Advanced Computing Center to train and develop the 

new graduates we have added to our team. We are imple-

menting new programming languages and tools to reduce 

the cycle time for scientific discovery and make our 

researchers more effective. 
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shale
SOLUTIONS

Abhishek Gaurav, Texas Standard Oil LLC

I
t is possible to establish a robust methodology for 

evaluating the true economic potential of shale assets 

integrating various sources of data, namely geological, 

completions and production data. The central theme 

of recent work is that completion design with regard to 

hydraulic fracturing is dynamically evolving. Even good 

frackable rocks with sufficient total organic carbon 

may underperform with poor completion design. Shale 

assets that proved to be sub-economic in the past could 

potentially benefit from recent advances in completions 

and be more profitable in the future. 

It is very difficult to identify the factors that 

affect well performance when studying several 

horizontal shale wells, with each well having 

enormous amounts of data associated with it. 

When there are hundreds of wells around the 

area of interest, the dataset soon becomes too 

huge to manage. 

The solution to this problem lies in Big Data 

analytics. Data mining followed by creative and 

intelligent data analytics can assist in identify-

ing the key parameters that affect well perfor-

mance. Once these factors have been identi-

fied, wells with optimum completion design 

can be selected for type curve determination. 

Using the above-mentioned methodology, 

20 different assets in the range of 5,000 acres 

to 30,000 acres across the Permian Basin 

were analyzed for their economic potential. 

Comprehensive data analytics considering 

several but not all of the parameters that 

could potentially affect production were 

implemented. It was observed that each area 

had different sets of parameters that correlat-

ed to production. The robust data-driven 

methodology enabled the quick identification 

of the key parameters in each area and cut 

down the asset evaluation time by 90%. Assets 

Data analytics leads to better  
prospect evaluation
A study of wells in the Permian Basin allowed one team to find value in overlooked assets.

FIGURE 1. The area of interest lies in the 1,981-m to 

2,164-m (6,499-ft to 7,100-ft) true vertical depth range. 

The color of the dots in Figure 1A represents which 

peak production performance category the well fell  

in. Dots are shaped according to their operators and 

sized according to their initial performance tiers. The 

histogram plot in Figure 1B shows the number of wells 

that fall in each tier. (Source: Texas Standard Oil LLC)
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that were thought to be sub-economic and were previ-

ously overlooked were shown to have benefitted from 

optimized completion design, with the newer type 

curves yielding a rate of return of more than 30% even 

at depressed commodity prices. 

Case study 
The case presented had almost 1,000 wells on a similar 

dip with no known faults in the area. About 75% of 

the wells were landed in the same bench and at similar 

depths. In total, there were three to four Wolfcamp 

benches in the area of interest.

In Figure 1A each well is represented by a dot, and 

the area of interest is shown as semitransparent black 

rectangles. The color of the dot represents the pro-

duction performance category of the well, blue being 

the best producers and purple being the worst. Dots 

are shaped according to the operators and are sized 

according to six months’ cumulative production (nor-

malized to 3.2 km [2 miles] lateral length). The wells 

used for economic evaluation of the asset were within 

a 16-km (10-mile) radius. 

Figure 1B shows the distribution plot for the number 

of wells in different performance tiers. The total num-

ber of wells in the bottom two tiers is 650. The total 

number of wells in the top two tiers is 128. However, it 

is important to identify key differences in completion 

parameters for different performance tiers.

Figure 2A shows the production type curve for each 

tier. Tier 1 wells on average peaked at 1,100 boe/d, 

while Tier 5 wells peaked at 200 boe/d. Figure 2B is a 

multivariate plot. The X axis has five parameters: pro-

duction, proppant, perforated interval, depth (shaded 

for confidentiality) and stage length. The Y axis from 

low to high (bottom to top) is a normalized scale for 

each variable. The figure clearly shows that Tier 1 wells 

had more aggressive proppant loading (greater than 

1,300 lb/ft) and shorter stage lengths (less than 61 m 

FIGURE 2. A type curve for each tier is shown in Figure 2A. Figure 2B shows a multivariate plot indicating that Tier 1 and Tier 2 wells had 

more aggressive proppant loading (more than 1,300 lb/ft) and shorter stage lengths (less than 73 m [240 ft]), meaning more stages  

per lateral. Tier 1 wells had a six-month cumulative production of about 138 Mboe, while the bottom tier had a six-month cumulative  

production of only about 31 Mboe. Tier 4 and Tier 5 wells used less proppant (less than 1,200 lb/ft) and had fewer stages per lateral.  

Type curves for the asset before and after the analysis are shown in Figure 2C and 2D. Big Data analytics helped filter out the wells with 

less proppant and fewer stages. (Source: Texas Standard Oil LLC)
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[200 ft]). In other words, the wells exhibited more stag-
es per lateral, with six-month normalized cumulative 
production of greater than 130 Mboe. Tier 5 wells used 
less proppant (less than 1,000 lb/ft) and fewer stages 
per lateral (stage length more than 76 m [250 ft]) and 
had six-month cumulative production of less than 40 
Mboe. Perforation intervals aver-
aged about 2,256 m (7,400 ft) for 
all wells. The landing depths of 
wells were not drastically different 
for the different tiers. 

Using this plot, the team inferred 
that for this asset it is best to select 
only those wells with greater than 
1,100 lb/ft of proppant and stage 
lengths of less than 230 ft (70 m) 
for type curve determination. It is 
important to point out that this was 
only the fi rst step of the evaluation 
process. There might have been 
other completion parameters, like 
type of fracturing fl uid, perforation 
design and pumping rate, that bore 
relationship with well performance. Due to the lack of data 
on pumping rates and perforation design, it is not clear if 
they were signifi cant in enhancing production. Most of the 
wells were fractured with slick water, though some of the 
older wells were fractured with more viscous fl uids. 

Figure 2C shows the type curve before Big Data 
analytics was used to evaluate the asset. Before 

analysis the type curve for a 3.2-km lateral had an 
EUR of 600 Mboe. The drilling and completion 
costs for a 3.2-km lateral were $5 million. This asset 
appeared to be sub-economic with this type curve. 
Big Data analytics allowed integrating completions, 
production and geological parameters on a multivar-

iate plot. It was identified that 
proppant amount and number 
of stages correlated to better 
production. Therefore, only wells 
with optimum completion design 
were selected for asset evaluation 
because those parameters will be 
controllable by the operator on 
future well completions. 

Figure 2D shows the type curve 
after data analytics. It was shown 
that with an optimized type curve 
the asset was economic, with wells 
yielding an internal rate of return 
of 30% even at the depressed 
price strip in February 2016. The 
wells in this area with optimized 

completions and current price strip yield much higher 
rate of returns. 

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

Data mining followed 
by creative and 
intelligent data 

analytics can assist 
in identifying the 
key parameters 

that affect 
well performance.

Big Data analytics helped identify the best assets. (Source: FerrizFrames/Shutterstock.com)
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Ian Latimer, FES International 

T
he Catenary Anchor Leg Mooring (CALM) Buoy, a sys-

tem for importing and exporting oil and gas offshore, 

can be used in shallow waters between 20 m to 100 m (66 

ft to 328 ft) close to shore. Acting as an offshore terminal 

anchored to the seabed, the buoy enables cargo to be 

offloaded from a tanker offshore rather than the tanker 

having to sail into dock—something that is not always pos-

sible given the size and complexity of some vessels. 

CALM Buoys come with their own swivel as part of the 

unit. When the swivels need to be repaired or replen-

ished, however, the owners of the buoy are not always able 

to repair or purchase the replacement swivel on its own 

from the original manufacturer and instead are forced to 

remove the buoy from service or replace the whole buoy. 

To overcome this challenge, FES International has 

released a CALM Buoy swivel design that can be bought 

separately from the CALM Buoy unit. The design incorpo-

rates the bearing and sealing system into a central modu-

lar swivel hub, which is a precision-machined and sealed 

unit. By doing this, the upper or lower swivel assembly or 

swivel hub can easily be removed and replaced during the 

project life or replaced as project requirements change. 

This new design enables the replacement of the main 

swivel bearing and sealing system onboard without the 

requirement to bring the main buoy into a repair yard, 

significantly reducing maintenance downtime.

The new design also is supplied with a leak detection sys-

tem mounted on the swivel assembly or at a suitable loca-

tion on the CALM Buoy. It uses a series of double block 

and bleed valves to monitor the complete sealing system, 

allowing constant monitoring of the condition of all seals. 

This also is connected to a fluid monitoring assem-

bly, which includes (as a minimum) a sample cylinder 

and fluid level gauge to enable real-time monitoring. 

An integrated electronic monitor of the leak detection 

system also can be supplied to allow remote and onsite 

telemetry monitoring of the swivel sealing system.

The design also has an integrated pressure transmit-

ter (optional) to monitor the pressure during loading 

and an integrated electrical slip ring to allow electrical 

cable connections from subsea to topside. 

FES has released a modular option for this new 

CALM Buoy swivel that allows greater flexibility in the 

design of swivel interfaces. It accommodates a wide 

range of pipe configurations with single-, dual- and tri-

ple-path swivel assemblies. 

The modular system also allows FES to carry out static 

and dynamic factory acceptance testing of the bearing 

sealing system while the remaining upper and lower 

assemblies are being fabricated and machined, decreas-

ing lead times and reducing the risk profile. 

Accurate machined interfaces and bearing interfaces 

are designed to provide the CALM Buoy swivel with 

excellent sealing performance and a minimum design 

life expectation of 25 to 30 years.

Challenges
As with the design of any new offshore tool, a number 

of challenges have to be addressed at the design phase 

Offshore buoy swivel allows for easy 
replacements and repairs   
A new buoy swivel helps reduce maintenance downtime.

FES’ completion of the CALM Buoy swivel is shown ready for 

final dispatch. (Source: FES International)
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due to the often harsh conditions and remote envi-

ronment. The remote locations of these CALM Buoys 

mean they are unmanned and receive very little main-

tenance. FES had to look very closely at the design of 

the bearing and sealing system to come up with a solu-

tion that would fulfi ll a minimum of the 20- to 25-year 

design life for the bearing. 

To further extend the life expectancy of the unit, 

regular maintenance is advised, and FES recommends 

either removing or replacing the modular section 

every fi ve years.

Typically, if a standard CALM Buoy swivel started to 

leak or was damaged in service, it would take weeks if not 

months to repair and replace. The direct costs associated 

with this soon add up—disconnecting the swivel, repair-

ing it (if it can be repaired) and then reconnecting it 

back to the CALM Buoy. There are also the indirect costs 

associated with the unavailability of the terminal.

With the new FES modular design the center section is 

modular and not integral to the larger fabrications above 

and below, so it is easy to install, handle and maintain. 

Downtime is hours in comparison to weeks or months. 

Looking ahead
FES also is creating one design for the modular section, 

which is unique in that it will fi t a number of different 

sizes of CALM Buoy swivels. Different sized swivel units 

can then be made available on an even quicker turn-

around as the design already will be complete. 

Going forward, if CALM Buoy swivels are purchased 

with an additional FES modular center section as a 

spare sitting in an offshore base, this center section can 

be replaced in one day, and then the swivel can be back 

up and running almost immediately. 

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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Chris McIlroy, Halliburton

C
ased-hole environments limit the technical options 

for a viable logging program to support reservoir 

management decisions. For decades cased-hole reservoir 

monitoring has been commonly used to provide the 

necessary information for decision-making on EOR proj-

ects. This information includes formation porosity and 

hydrocarbon saturations and how they vary both verti-

cally within the reservoir and laterally from injection to 

production wells. 

Pulsed-neutron tools are an ideal solution for mea-

suring porosity and fluid saturations in a cased-hole 

environment. Multidetector pulsed-neutron tools offer 

increased accuracy with the ability to solve for three-

phase saturations in challenging reservoirs. Pulsed-

neutron logging tools can be run in injection wells, 

production wells and unperforated monitoring wells, 

creating a picture of the formation and fluids as they 

travel through the reservoir. In addition, monitoring or 

logging a well at scheduled intervals can depict how the 

fluids are changing with respect to time.

Pulsed-neutron technology 
The Kinder Morgan Scurry Area Canyon Reef Oper-

ators Committee (SACROC) Field is a mature Perm-

ian-age carbonate reservoir in West Texas with a 

complex fracture network of limestone and dolomite 

vugs. SACROC was under waterflooding for many 

years before being switched to a super-critical CO
2
-type 

EOR project. This also is described as a miscible flood, 

which mixes with the residual oil, allowing increased 

oil production and recovery. The original oil in place 

was estimated at about 2.8 Bbbl of oil, with a cumulative 

production of 1.2 Bbbl. Production from CO
2
 flooding 

is about 30,000 bbl/d.

Originally, the SACROC Field was estimated to have 

a 90% oil saturation. Conventional infill drilling and 

production brought the oil saturation down to roughly 

60%. Maximum waterflooding recovery methods can 

bring this down to an estimated 30% oil saturation 

Increasing oil production for an  
EOR project
An operator in West Texas used a multidetector pulsed-neutron tool to improve  

its development scheme. 

Sigma saturation can be used for water  

and gas saturation, but there are large 

uncertainties in low, mixed or unknown 

salinity formations. (Source: Halliburton)

Sigma saturation can be used for water 

and oil saturation, but miscible CO
2
 in the 

oil can cause uncertainty in saturation and 

must be corrected for the presence of gas 

or CO
2
. (Source: Halliburton)

SATG saturation can be used for fluid and 

gas saturation and also can be used in low 

or unknown salinity environments for gas or 

liquid CO
2
 saturation. (Source: Halliburton)

100% water saturation line 100% water saturation line100% water saturation line

100% gas saturation line 100% gas saturation line100% oil saturation line
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under ideal conditions. EOR methods such as CO
2
 can 

ultimately reduce the oil saturation to less than 20%.

The field consists of three types of wells—CO
2
 injec-

tion wells, dedicated monitor wells and production wells. 

Logging injection wells over time can cast light on which 

zones are taking the most super-critical CO
2
 and can give 

an indication of the sweep efficiency of the CO
2
 flood 

and how it is progressing through the reservoir. The CO
2

flood sweep efficiency is affected by changes in porosity, 

horizontal and vertical permeability changes, and the 

fracture network as well as other heterogeneity factors. 

Logging the production wells over time shows the chang-

es in the reservoir, production efficiency and rates at 

which the zones are changing relative to water, oil and 

CO
2
. This information also will clarify overall sweep effi-

ciencies and inefficiencies that may be addressed.

Maximizing recovery
Knowledge of which zones the injected CO

2
 is flow-

ing through and the residual oil saturations allows 

the operator to tailor the CO
2
 flood. Maximizing 

recovery, even by a few percentage points, of the 

remaining 1.6 Bbbl can greatly improve the return 

on investment.

CO
2
 saturation would historically be calculated using 

pulsed-neutron sigma-decay methods, but with mixed 

and unknown salinity due to a history of flooding oper-

ations, sigma-based saturations have high uncertainties, 

thereby requiring a different measurement method. 

The oil saturation from a traditional carbon-oxygen 

log also would be affected by the miscible CO
2
 in the 

oil phase. In addition, porosity is a key component to 

all saturation and volume calculations. Measuring the 

increased porosity from the recent acid treatments must 

be done to calculate accurate saturations.

Accurate saturation, porosity calculations 
The Reservoir Monitor Tool 3-Detector (RMT-3D) 

pulsed-neutron device solves for water, oil and CO
2

saturations in the reservoir using three independent 
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measurements: sigma; carbon-oxygen; and saturation 

gate (SATG), a proprietary gas detection measure-

ment. Carbon-oxygen elemental yields-based satura-

tion calculations are used to determine the saturation 

and volumes of water and oil in the formation. Car-

bon-oxygen is independent of formation water salinity 

but must be corrected for the presence of gas or 

CO
2
. Sigma-based measurements can be used to deter-

mine gas or CO
2
 volumes and saturations but rely on 

accurate knowledge of formation water salinity. In 

reservoirs where the formation water salinity is low, 

mixed or unknown, sigma-based measurements have 

high uncertainty. 

The RMT-3D SATG ratio gas-saturation measurement 

has reduced salinity as well as lithology dependency, 

which allows accurate CO
2
 saturation calculations and 

provides the CO
2
 volume needed to correct carbon-ox-

ygen results. In addition, porosities can be calculated 

using pulsed-neutron-based inelastic and capture ratios, 

which are similar to openhole neutron and density 

porosity measurements. 

Providing necessary insight
This logging program provided the necessary 

insight into what was occurring downhole 

to make decisions for the project moving 

forward. Kinder Morgan has been able to 

reduce cost and risk while also improving 

production and recovery by switching to 

the cased-hole RMT-3D pulsed-neutron 

logs for both new and existing wells in some 

areas. For new wells traditional openhole 

wireline logs were used, which increased 

drilling rig time and costs. The RMT-3D tool 

was deployed after the casing had been set 

and the rig moved off location, thus saving 

rig time. On existing cased-hole wells the 

RMT-3D tool was able to solve for porosity, 

water, oil and CO
2
 saturations. Monitoring 

injection wells, dedicated monitor wells 

and production wells over time has enabled 

Kinder Morgan to maximize the sweep effi -

ciency of the CO
2
 EOR project by increasing 

oil production and recovery. 

Accurate formation evaluation of com-

plex reservoir fl uids would have been 

diffi cult if not impossible in years past. 

Acidization treatments to increase porosity, 

mixed and unknown formation water salin-

ity, and super-critical CO
2
 injection that is 

miscible with the residual oil would have 

led to high uncertainties when using tra-

ditional sigma and carbon-oxygen pulsed-neutron tech-

nology. The multidetector pulsed-neutron RMT-3D tool 

was able to solve for three-phase saturation and monitor 

this complex EOR project. 

In addition to porosity and fluid saturations, 

pulsed-neutron tools also have been used for many 

other purposes, including openhole log replace-

ment, basic lithology using both the inelastic and 

capture elemental yields, gravel-pack evaluation for 

voids in the pack using silicon activation, hydraulic 

fracture placement using inert tracer proppants and 

detecting water flow channeling behind casing using 

oxygen activation. 

For further information, a similar case study is investi-

gated in SPE paper 165230.  

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

Combined SATG and carbon-oxygen saturation methods allow accurate three-phase 

water, oil and CO
2
 saturation measurements. (Source: Halliburton)

In this log, track 1 demonstrates lithology of limestone, dolomite, clay and porosity; 

track 2 shows gas saturation along with super-critical CO
2
 saturation calculated 

using SATG from the RMT-3D tool; track 3 indicates oil saturation calculated using 

carbon-oxygen from the RMT-3D tool; track 4 shows combined CO
2
 and oil saturation; 

and track 5 indicates combined CO
2
 and oil volumes. (Source: Halliburton)

Solves for CO
2
 vs.

fl uid saturation

Solves for oil vs.

water saturation

Water, oil and

CO
2
 saturation
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Rhonda Duey, Executive Editor

A lot of focus in recent years has centered on marine 
seismic technology—wide- and full-azimuth acqui-

sition, broadband acquisition, ocean-bottom nodes and 
full waveform inversion, to name a few. But a revolu-
tion is taking place on land as well, and it promises to 
overcome some of the hurdles that have long plagued 
land crews, namely the manpower and time required 
to acquire a large survey while working around roads, 
towns and topography.

From smaller geophones to new Vibroseis techniques, 
the revolution in land seismic is resulting in quicker 
surveys that provide better data.

Acquisition
After leaving Global Geophysical, Richard Degner had 
some time on his hands. Rather than taking up golf, he 

took up the challenge of overhauling the way that geo-
phones are laid out and retrieved in land surveys. The 
result is Geophysical Technology Inc.’s new product, 
NuSeis, a lightweight, cost-effective nodal system that 
ensures perfect coupling and denser sampling.

“Our unit uses very little power, and the system is 
lightweight and very robust, so it can be deployed 
very efficiently,” said Degner, founder and CEO of 
Geophysical Technology. “If you have a seismic crew 
with $1.5 million a month in operating costs and you 
can shave 15% or 20% off of that, that’s very material in 
the economic outcome for the project.”

The NRU 1C nodes devices can be programmed for 
quality control information that is made available to 
Android devices so that operators in the field can quickly 
identify potential issues while shooting. The information 
also is uploaded to a database that’s integrated with the 
source control side, he said. Effectively, the entire offering 
includes an ecosystem that ensures better performance and 

better operating efficiency.
The coupling issue is 

particularly important, 
Degner said, because the 
geophones pick up much 
less airborne acoustic noise 
than geophones that sit on 
the surface. “We’re seeing at 
least 4 dB and in some cases 
as much as 16 dB improve-
ment in signal-to-noise 
ratio because of our Earth 
Grip coupling,” he said. 
And because this is a nodal 
system that doesn’t require 
cabling, he added, it can be 
laid out in a true 3-D grid, 
removing the coarseness of 
crossline spacing typical of 
cable configurations.

While the units already 
are being used in several 
surveys, the next step of the 
journey is the Automator, a 
machine that will automati-
cally plant the nodes, saving 

Back on solid ground      
Marine seismic isn’t the only realm where new technologies are making their mark.

NuSeis is a lightweight, cost-effective nodal system that ensures perfect coupling and denser sampling. 

(Source: Geophysical Technology Inc.)
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a considerable amount of crew time. The device is fitted 

with a cylindrical carousel feed that holds 200 nodes 

or with several cartridges that hold eight nodes each. A 

self-leveling derrick within the machine adjusts for ter-

rain to plant the nodes at true vertical depth. 

“I’m a farmer, so I grew up operating heavy equip-

ment,” Degner said. “The agricultural industry has trans-

formed in the last couple of decades to pilotless guid-

ance systems, full navigation and industrial automation. 

We’re piggybacking off of that to deploy our nodes.

“The whole intention of our device was for automated 

handling, ergonomic efficiency, strength of the vessel 

when it’s planted in the earth, and ultimately robotic or 

automatic retrieval.”

The system is in testing in a sandy environment 

because one of its first jobs will be in the Middle East. 

This region is known for its massive land seismic sur-

veys, and a system that can be operated by one person 

that can deploy up to 800 nodes per day will be a wel-

come relief.

“It will remove a very material part of the cost and 

HSE exposure in a seismic job by reducing the man-

power profile of the deployment,” he said. “It self-levels 

and deploys our nodes uniformly, perfectly vertical, 

pushed into the ground with equivalent pressure so that 

the data character trace-to-trace will be identical and of 

high quality, not the variability that you see in typical 

geophone plants. 

“Our system is good without the Automator. It’s going 

to be absolutely transformational with the Automator.”

Another company that’s breaking into the land node 

market is Innoseis. Its Tremornet node is an ultralow-

power sensor that’s much smaller than conventional 

geophones and is designed to scale up to 1 million 

node networks while enabling surveys 

in topographically challenging areas. 

Despite its small size, company litera-

ture indicates that it offers high signal 

fidelity with a large dynamic range.

Source efforts
Land crews have long wanted to take 

a page out of marine seismic’s book 

when it comes to broadband acquisi-

tion, which acquires a greater range of 

frequencies and results in better images. 

But it’s awfully expensive. 

“It’s never really taken off on land 

because the vibrators weren’t designed 

to shake to those low frequencies,” 

said John Archer, vice president of 

technology and business development for Geokinetics. 

“We have to tweak them to get them to do it. That adds 

a lot of time to the length of the sweep.” He added that 

to get an additional two octaves at the low end of the 

frequency range, a sweep can double in length, from 12 

seconds to 24 seconds, for example, which adds cost.

Geokinetics came up with the idea of Symphony, 

which relaxes the requirement for every single vibrator 

point to acquire low frequencies. He likened it to a 

home theater system—instead of trying to reproduce 

the full frequency range in each speaker, most systems 

now consist mainly of small tweeters, with a couple of 

mid-range speakers and a single sub-woofer. 

“We thought we could take that approach to seismic as 

well,” Archer said. “Typically the vibrators acquire exactly 

the same sweep at each location, which can be time-con-

suming when those sweeps are extended into the low 

frequencies. By taking advantage of the fact that we don’t 

actually need to have one of those sub-woofers at every 

location, we can space them out and acquire fully sam-

pled broadband data without significantly increasing the 

time and cost.”

The idea was slow to catch on, partly because of 

the downturn, but it is rapidly gaining momentum. 

Geokinetics has acquired Symphony broadband data 

in the Permian Basin, Australia and Mexico and has 

another large 3-D survey mobilizing in Australia. The 

industry needs proof that the concept will result in bet-

ter data. And it’s a new way of thinking. 

“We’ve been promoting it to our clients for a long 

time,” Archer said. “Companies want to hold off until 

someone else has done it in their basin. Then it gets to 

critical mass, and they all want it at the same time—

which is where we find ourselves today.” 

LAND SEISMIC
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Symphony relaxes the requirement for every single vibrator point to acquire low frequencies. 

(Source: Geokinetics)
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Julie Gordon, James Keay, Jason Kegel,  

Hossein Nemati and Wayne Millice, TGS 

A
dvanced seismic processing can compensate for 

many common acquisition problems (and inter-

polation algorithms are being tested to fill small gaps 

where access is impossible), but high-quality data are 

still fundamentally reliant on skilled, well-planned man-

agement of the acquisition process. This means design 

and field operations teams must understand the project 

objectives and plan for the surface conditions as well as 

the geology to deliver high-quality data. 

Colorado 
TGS’ Cheyenne 3-D survey is located in southeast Colo-

rado and encompasses a large portion of Cheyenne and 

Tioga counties with one small town, Kit Carson (popu-

lation 238). The terrain is flat and arid, and vegetation 

and population are sparse. This area was part of the 

great American dustbowl, so securing surface sediments 

has become crucial for landowners in planning for the 

inevitable drought years. Roads are straight, and one can 

travel across the entire 3-D project in minutes even though 

it is almost 1,813 sq km (700 sq miles) in size. 

Acquiring seismic in this area is relatively straightfor-

ward Vibroseis work. A Sercel cabled system with full GPS 

surveying was ideal for this terrain. There are few fences 

or obstacles to hinder progress, and weather usually 

cooperates with its classic Colorado blue skies. 

TGS acquired the Cheyenne 3-D survey in 2013 to 

2014, and it took 10 months, including all front-end 

permitting and surveying. There were 412 landowners 

that were permitted. The average size tract of land per 

landowner was 1,084 acres, or 4.3 sq km (1.69 sq miles). 

The recording crews took six months to complete the 

acquisition of the data. 

The surface terrain might be boring to some, but 

the subsurface tells a different tale. The Cheyenne 3-D 

survey is situated on a subsurface structure known as the 

Las Animas Arch (Figure 1). This is a broad anticlinal 

uplift extending northeast-southwest and separating the 

Denver Basin from the Hugoton embayment of southeast 

Colorado. The stratigraphic section ranges from lower 

Paleozoic to Tertiary. The Pennsylvanian Morrow sands 

and the Mississippian Spergen limestones are prolific oil 

and gas zones in the region, with production from struc-

tural and stratigraphic traps. 

The Las Animas Arch experienced two episodes of 

deformation. Major fault zones from late Mississippian 

and Laramide-age deformational events set up numerous 

traps, and fault offsets at depth can exceed 46 m (150 ft). 

Intervals of evaporates, including halite and anhydrite, 

are present in the Permian within the boundary of the 

Cheyenne seismic survey. These include the Blaine and 

the Stone Corral. A major Blaine salt dissolution edge 

trending north-south across the Cheyenne survey is 

clearly imaged on seismic. This dissolution edge, com-

bined with the significant throws on Laramide-age faults, 

creates substantial localized deformation of originally 

flat-lying beds and significant challenges in processing 

the 3-D seismic data. 

Ohio 
Unlike southeast Colorado, acquiring seismic data in 

Ohio is challenging. TGS acquired the 1,818-sq-km 

(702-sq-mile) Freeport 3-D survey in 2014 to 2015. 

Front-end permitting operations, along with surveying 

Think surface in onshore seismic      
Well-planned seismic acquisition overcomes terrain challenges.

The Cheyenne County, Colo., area is part of the great American  

dustbowl. (Source: TGS)
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and drilling, started nine months prior to the recording 

crew’s arrival. In contrast to the 412 land permits in 

Cheyenne, there were 16,789 landowners populating 

42 municipalities within the Freeport project. The aver-

age-size tract of land per landowner was 27 acres/.10 sq 

km (.04 sq miles) vs. 1,084 acres in Colorado. 

The acquisition timeline also was significantly greater 

than the Cheyenne 3-D survey because of the different 

terrain. Southeast Ohio is largely densely wooded and 

hilly, with some very steep slopes and tight populated 

valleys. The area is unglaciated, and the topography is 

the result in part of differential erosion of the mostly 

Pennsylvanian-Permian strata comprising sandstones, 

shales and coal seams. The winding, hilly roads meant 

more than two hours to drive the 80-km (50-mile) length 

of the project. Although Freeport was more populated, 

the field operations were remote due to the long and slow 

access required. The area lacked good cell and GPS signal 

coverage, and therefore TGS had to survey some areas 

with inertial survey systems. Creeks, rivers and five large 

lakes compounded the acquisition challenges. Vibroseis 

and dynamite sources were required, and TGS chose the 

FairfieldNodal cableless receiver system to acquire the 

data because of its flexibility in this type of environment. 

TGS used hydrophones and marsh phones in all of the 

lakes. The recording crews took more than 11 months 

to complete the acquisition. There were many logistical 

and HSE challenges with managing more than 300 peo-

ple involved in permitting, mapping of large amounts of 

new oilfield infrastructure, surveying, drilling, recording, 

Vibroseis operations, peak particle velocity monitoring, 

helicopter operations, boat operations on the lakes, water 

well testing and overall quality control. 

Freeport 3-D, along with Firestone and Waterford 3-D, 

were acquired over the prolific Utica unconventional oil 

and gas trend. In the subsurface the Freeport 3-D area is 

relatively undeformed, with the sedimentary section dip-

ping gently eastward into the leading thrust faults of the 

Blue Ridge Mountains. Productive zones include the Lower 

Silurian Clinton sands, the Ordovician and the Upper 

Cambrian. The Ordovician Point Pleasant is the primary 

source rock as well as the primary unconventional target.  

Figure 2 illustrates the subtle character of the struc-

tural deformation along the trend. Northwest-trending 

basement faults are clearly imaged, with late movement 

affecting much of the sedimentary section. Minor fault-

ing is present, and seismic attribute tests suggest varying 

stress fields in the reservoir units. 

LAND SEISMIC

FIGURE 1. The top image shows the Cheyenne 3-D survey’s 

prestack time migration. The west-east section shows basement 

faulting and salt dissolution. The right inset shows a seismic 

display with Mississippian-age structure contour, wells and time 

slice, while the left inset shows arid grasslands and relatively 

flat topography in Cheyenne County, Colo. (Source: TGS)

FIGURE 2. The top image shows the Freeport 3-D survey’s prestack 

time migration in the northwest-southeast section. A number of 

regional basement faults are imaged in this section. Other than 

these features, deformation is subtle and perhaps sub-seismic 

in scale. The left inset shows how terrain and weather make for 

challenging field operations. The right inset displays a shot hole 

drill rig at Freeport. (Source: TGS)
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DRILLBITS

Alfonso Mora Rios, Mario Noguez Lugo, Guillermo 
Gomez Sanchez and Luis Arturo Zamudio Lopez, Pemex; 

and Andre Van Balen, Schlumberger

T
he combined challenges of uncertain market condi-

tions and greater well complexity compel operators 

to seek solutions that push the limits of technology far 

beyond conventional capabilities. The ability to reach 

total depth (TD) in a single run, for example, is a criti-

cal factor in overall field economics, reducing well con-

struction costs and risk. 

Casing while drilling (CWD), the technique that simulta-

neously drills and cases a well section, has proved to be an 

effective alternative to the conventional practice of using 

drillpipe to drill a section, pulling out the bottomhole 

assembly (BHA) and going back in to case the section. 

The casing string conveys torque, rpm and hydraulics to 

the bit. Drilling and casing at the same time eliminates 

tripping as the drillstring is always near or at the bottom.

CWD technology is not new, but it has gained broader 

acceptance in recent years as operators have recognized 

its benefits in reducing drilling time and cost, especially 

in cases of mud losses through the plastering effect, well-

bore stability issues and difficulties tripping BHAs and 

running casing. Reactive shales that are time-dependent 

also can be managed by CWD.

CWD is typically deployed in 7-in., 9 5⁄8-in. and 13 
3⁄8-in. sizes, depending on the region. However, more 

sophisticated designs and applications are expanding 

the operating envelope farther to meet the needs of 

production companies in reducing well construction 

costs while increasing drilling efficiency.  

In a first-ever application, Pemex collaborated with 

Schlumberger to design a 30-in. CWD operation using 

a custom-made polycrystalline diamond compact (PDC) 

bit and a unique modification of a casing running tool 

to reach planned TD in a single run in two challenging 

shallow-water exploration wells. The successful imple-

mentation of this approach resulted in significant time 

and cost savings for Pemex.

The 2016 CWD project involved the conductor sec-

tions of both wells, located in Campeche Bay, character-

CWD saves significant time in 
challenging exploratory well     

The first global 30-in. CWD job using a customized PDC bit  

delivered time and cost savings in Mexico.

The first 34-in. PDC drillbit from the Schlumberger Direct XCD drill-

able alloy casing bit portfolio was specially designed for drilling two 

challenging shallow-water exploration wells in the Gulf of Mexico. 

(Source: Schlumberger)
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ized by interbedded sections of sands, shales and abra-

sive sandstones; low-pressure zones; sloughing shales; 

borehole instability; and gas influxes. These issues, com-

bined with the uncertainty inherent in exploratory wells, 

prompted engineers to formulate a plan that would 

optimize the well construction pro-

cess—without compromising the well 

design—while reducing the associated 

risk of not being able to drill and set 

surface casing to planned depth.

Failure to achieve that objective 

would have likely increased nonpro-

ductive time resulting from the need 

for extra wiper trips, multiple trips 

to run casing and set cement plugs, 

removing stuck pipe and running 

contingency casing or liners to cover 

low-gradient zones and sometimes 

unstable formations of the field.

Implementing CWD design
In this case, Pemex wanted to apply 

lessons learned from previous 

successful 20-in. CWD conductor 

sections to 30-in. CWD conductor 

sections to optimize drilling effi-

ciency based on the well design and 

reservoir objectives. To that end, 

both companies embarked on a tech-

nical feasibility study to analyze the 

viability of implementing an inno-

vative CWD design incorporating 

the first 34-in. PDC drillbit from the 

Schlumberger Direct XCD drillable 

alloy casing bit portfolio. 

The study involved the integration 

of the Schlumberger drillbit and BHA 

expertise using the company’s casing 

drilling proprietary software to model 

multiple considerations, including 

torque and drag, centralizer placement, 

hydraulics and accumulated fatigue 

cycles. Calculations using varying 

parameters—weight on bit, rpm and 

flow rate—were made to predict opera-

tional performance.  

The engineers also conducted anal-

ysis to determine an appropriate cut-

ting structure regarding blade count 

and cutter size along with offset data, 

rock compressive strength and bit 

records. Rock strength analyses showed low unconfined 

compressive strength values ranging from 500 psi to 

2,000 psi. 

The end result was the design and manufacture of a 

30-in.-by-34-in. diameter bit that could drill the conductor 

DRILLBITS
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sections and provide enough annular space for cement-

ing 30-in. casing. The candidate wells had experienced 

mud losses, lost-in-hole incidents and wellbore instability, 

issues that could have withstood conventional drilling but 

would have presented difficulties when running casing.

The final design was a four-bladed bit with a sub 

of durable oilfield-grade steel, a copper bronze alloy 

body and 19-mm PDC cutters. The bit included a 

large junk slot area for efficient cuttings removal and 

a spiral gauge pad for maximizing 

bit stability and reducing vibra-

tion. The 30-in. casing, conveyed 

by the modified casing running 

tool (CRT), would be used as the 

drillstring. The CRT was modified 

to facilitate the handle, rotation, 

circulation and reciprocation of 

the 30-in. casing, from 264 lb/ft 

to 310 lb/ft. Internal tests of the 

CRT, which featured the damage 

of the CRT’s packer cups by casing 

internal weld seams at pressures of 

400 psi and 800 psi, confirmed that 

with the modifications the CRT 

could carry out the intended load capacity and with-

stand high pressure.

First-ever CWD design
On the first well the first 30-in. CWD job was success-

fully completed using the 34-in. PDC drillbit and 30-in. 

CRT—a size and diameter never before achieved. The 

entire operation, including rigup, run-in and jetting, 

CWD drilling, connection, circulation, and realignment 

of casing, took 30 hours. The 30-in.-by-34-in. conductor 

section was drilled and cased at a depth of 256 m (840 

ft), with the PDC bit drilling 178 m (584 ft) in nine 

hours and 52 minutes, a reduction of 26.3% (1.31 days) 

compared with conventional drilling. Average ROP was 

18.04 m/hr (59 ft/hr). The conductor casing was run 

and secured at the planned TD with no stuck-pipe issues 

or need for wiper trips to calibrate the hole. The 30-in. 

casing was then prepared for cementing.

Drillout was achieved with a BHA pendulum and 

26-in. PDC bit with eight blades and 16-mm PDC cut-

ters along with MWD and LWD tools. Total drill-out 

time was 130 minutes. The crew then circulated for 

hole-cleaning. The PDC bit was drilled out at 256 m 

(840 ft) and then drilled ahead to 688 m (2,257 ft), 

drilling 432 m (1,417 ft) in 19 hours and 18 minutes at 

an ROP of 22.38 m/hr (73 ft/hr).

Experience gained in the first CWD operation 

proved valuable in enhancing drilling parameters 

for the second operation. Flow adjustments resulted 

in more effective hole-cleaning and optimized ROP, 

viscous pills were pumped to improve circulation 

and casing manipulation, and a pump-off test moni-

tored pump pressure and checked string weights to 

reduce cuttings in the string and the risk of packing 

off and high drilling torque. Connection makeup was 

enhanced by using the CRT’s hydraulic pipehandlers 

and a hydraulic single-joint eleva-

tor to improve connection times.

In the second conductor section 

the 34-in. PDC bit drilled 120 m 

(394 ft) in two hours and 42 min-

utes, a 76% improvement over the 

first job. The CRT’s pipehandlers 

and single-joint elevator reduced 

connection time from nine hours 

and 14 minutes to 2.5 hours, a 

73% improvement. Total opera-

tional time was 10 hours and 28 

minutes, an improvement of 66% 

over the first well. Furthermore, 

safety was enhanced by minimizing 

the crew’s need to make casing adjustments during 

connections (Figure 1).

The unique operation has expanded the operating 

envelope for CWD in reaching TD in unstable forma-

tions. CWD is increasingly being applied globally, 

including basins in Indonesia, Malaysia, Myanmar, 

Colombia, Argentina, Mexico and the Middle East. In 

2016 Schlumberger completed 25,281 global CWD runs 

for a total footage of 14 million m (46.4 million ft). 

Editor’s note: For further reading, see SPE 185613-MS paper, 

“Successful introduction of the first worldwide 30-in. casing- 

while-drilling job saves 1.31 days in an exploratory well in 

shallow waters, Mexico.” 

DRILLBITS

Activity
First Job 

Hours
Second 

Job Hours
Improvement 
Percentage

Rig up CRT 3 2.50 17%

Safety meeting 1  0.50 50%

Run in hole 30-in. touch 
seabed and jetting

5  0.38 92%

Drilling with 30-in. casing 9.86  2.40 76%

Connection and  
casing lifting

9.14  2.50 73%

Circulation 0.50 1 –100%

Change casing for 
lack of self-alignment

1.50 1 33%

Total time 30 10.28 66%

FIGURE 1. The table compares the activity time between the first and 

second 30-in. CWD jobs. (Source: Schlumberger)

Drilling and casing  
at the same time  

eliminates tripping  
as the drillstring is 
always near or at  

the bottom.
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DRILLBITS

Danielle Fuselier, Baker Hughes

T
he vast majority of well intervals are drilled through 

interbedded formations, where rapid changes in 

lithology create drilling challenges for conventional 

polycrystalline diamond compact (PDC) drillbit designs. 

These bits typically feature a single fixed depth-of-cut 

(DOC) control setting that is optimized for a single 

rock type and cannot be changed once the bottomhole 

assembly (BHA) is in the hole. 

A fixed-DOC bit will drill smoothly in some areas but 

perform erratically and inefficiently in others because 

of torsional vibrations that arise as the bit transitions 

between different rock types. These vibrations lead to 

the well-known phenomenon of stick/slip in which the 

bit’s bite becomes too aggressive, causing it to “stick” 

and stop rotating. Meanwhile, the drillpipe behind it 

continues to wind up like a spring until the bit releases, 

or “slips,” and starts spinning uncontrollably. 

Stick/slip events dramatically increase drilling costs 

by reducing the ROP and can seriously damage the bit 

and other mechanical and electrical BHA components. 

Operators often have to make extra trips to replace the 

bit or BHA, which adds significant rig time to drilling 

operations. Or they may choose to continue to drill 

with diminished performance and risk falling short of 

their target depth. 

A smarter bit
Stick/slip problems arise in these wells because the 

fixed-DOC bits cannot sense or adapt to changing 

conditions downhole. In response, Baker Hughes has 

developed its TerrAdapt adaptive drillbit, the industry’s 

first “smart” bit to proactively mitigate stick/slip using 

adaptive DOC control technology. 

The adjustable bit automatically regulates its DOC 

based on changing lithology—with no interaction or 

control required from the surface. When torsional 

vibrations are first detected, adaptive DOC elements 

extend to maintain a stable drilling profile. These 

elements, which are contained in cartridges installed 

among the PDC blades, can fully retract in tens of 

seconds and quickly extend in milliseconds to prevent 

sudden changes in DOC that might lead to stick/slip.  

As vibrations subside, the elements retract back into the 

cartridge, thus optimizing ROP for the bit. 

The adaptive bit provides better control of stick/

slip events than conventional PDC bits could possibly 

achieve. Traditional control methods include design-

ing the PDC bit with a precise DOC for the entire run 

based on the rock composition and hardness expected 

while drilling the well. This is a guessing game in many 

instances, particularly since the formation can change 

in unexpected ways along the wellbore. Setting the 

DOC limit too high risks dramatically lowering the  

ROP and extending rig time. Conversely, too low a  

limit may do nothing to prevent stick/slip in certain 

areas of the well. 

The second common method for mitigating stick/

slip requires the operator to adjust the weight on bit 

(WOB) or rpm from the surface. If the onset of stick/

slip is suspected, the driller will typically decrease the 

WOB or rotate the string faster. The bit might react to 

these changes by going into a different kind of vibra-

tion mode that accelerates tool wear or damages other 

components of the BHA’s hardware and electronics. 

Stick/slip tool delivers  
enhanced performance     

Smart drillbit self-adjusts to reduce stick/slip risks.
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FIGURE 1. This day curve compares the well drilled with the 

TerrAdapt bit (blue line) to lease offset wells. The TerrAdapt  

bit saved more than 100 hours of drilling time and contributed 

to an overall 150-hr reduction in drilling time to complete the 

interval. (Source: Baker Hughes)
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Another challenge with this approach is that it is impre-

cise. The driller cannot quickly or accurately know exactly 

what is happening at the bit, which may be thousands of 

feet downhole. And once a solution is enacted, it takes 

time to understand if the changes resolved the problem. 

But by adjusting the DOC control in response to drill-

ing conditions, the new bit responds intelligently to tor-

sional vibrations. The control elements quickly adapt to 

mitigate a downhole dysfunction. And because the bit 

responds in real time, it avoids the need for the driller 

to be notified of a downhole problem at the surface and 

then wait longer to take corrective action. 

The bit’s design also minimizes impact damage, with 

hydromechanical ovoid elements that absorb any sud-

den overload or shock that threatens the integrity of 

the cutting structure. By preventing dynamic instability 

and cutter damage, the bit helps extend bit/BHA life, 

increases footage drilled and lowers nonproductive time. 

The adaptive bit is available in sizes ranging from 8-³⁄8
in. to 12-¼ in., which meets the majority of global drill-

ing needs, and can be used with different numbers of 

blades and cutter sizes. While three cartridges are the 

most common design, the adaptive bit can be config-

ured with four cartridges if deemed necessary.

Delivering results in early wells
After successfully proving the adaptive bit concept in 

2014, the service company’s development team began 

work on a field version of the bit. Soon after the success-

ful completion of qualifications tests in its own testing 

facilities, Baker Hughes lined up several operators expe-

riencing torsional vibration issues who were willing to 

evaluate the adaptive bit. 

In one well the adaptive bit increased the operator’s 

ROP by 27% compared to the average ROP on offset 

wells drilled through the same interbedded formations. 

The bit reduced torque variations by 90%, indicating 

dramatically reduced stick/slip. It also enabled the 

operator to drill 217 m (713 ft), or 27%, farther and 

use significantly less energy than on nearby wells drilled 

with traditional PDC bits. 

Another operator used the bit to help drill curve and 

lateral wells in the Austin Chalk Formation in southeast 

Texas. The operator wanted to land and complete an 

entire 8-½ in. curve and lateral in a test well using one 

BHA. Previous attempts resulted in a less than 20% suc-

cess rate due to inconsistent bit dulling from run to run, 

which led to erratic bit damage and performance. Motor 

and downhole tool failure also were common outcomes. 

The service provider and operator jointly reviewed 

past run performance and dull conditions, which led 

them to suspect that stick/slip and other dynamic 

instabilities caused the limited performance. An 8-½ 

in. six-bladed adaptive drillbit was proposed to reduce 

torsional oscillations and stick/slip and thus improve 

overall performance and consistency.  

The adaptive bit drilled 1,508 m (4,949 ft) in 78 

hours, resulting in an overall ROP of 19 m/hr (63.4 ft/

hr). The tool successfully landed the curve and drilled 

almost 1,219 m (4,000 ft) of the lateral before being 

pulled for a nonbit-related issue. And compared with 

the lease offset wells drilled previously, the new bit 

saved more than 100 hours in total drilling time for 

equivalent footage, contributing to an overall 150-hr 

reduction in the time required to complete the interval 

(Figure 1). The adaptive bit’s dull condition was signifi-

cantly improved over offset wells as well (Figure 2). 

Inbit vibration measurements verified that the bit 

drilled the interval with no stick/slip and very low vibra-

tion measurements overall. The lack of damage to the 

cutting structure helped the bit achieve greater drilling 

efficiencies—more wellbore drilled in less time. 

DRILLBITS

FIGURE 2. A TerrAdapt bit’s dull condition after the run is shown. The 

adaptive bit showed significant dull improvement, contributing to 

improved drilling efficiency. (Source: Baker Hughes)

http://EPmag.com


June 2017   |   EPmag.com76

DRILLBITS

Ben Phillips, Ulterra

M
otors are failing, transmissions are cracking, power 

sections have blown out and other catastrophic 

failures have occurred somewhere along the drillstring 

in recent history. Situations that drilling engineers hav-

en’t worried about have started to become a common 

occurrence due to the extreme changes in drilling 

programs. A normal positive displacement motor from 

three years ago averaged a maximum torque output any-

where from 4,000 ft/lb to 6,500 ft/lb. That’s a light load 

when compared to motors in West Texas today seeing 

a maximum torque output of greater than 20,000 ft/

lb. This trend isn’t isolated to West Texas as Midconti-

nent applications in the SCOOP and STACK have seen 

weight on bit (WOB) go from a norm of 15,000 lb to 

30,000 lb to almost 100,000 lb. This change to extreme 

parameters has emerged steadily over the course of the 

last couple of years without bits taking those same neces-

sary precautions.

Operators have reason to do this as nearly all appli-

cations where this strategy has been applied have seen 

gains in their ROP, resulting in reduced cost. During the 

course of these failures nearly every component of the 

bottomhole assembly (BHA) has been reengineered and 

bolstered to keep pace with the demands and changes 

to the drilling environment—except the drillbit.

Over the past year Ulterra has looked critically at 

bit design, blade geometry, cutter reinforcement and 

hydraulics and has been testing new materials, which 

has resulted in its XtremeParameter (XP) line of poly-

crystalline diamond compact (PDC) bits. With the 

increased energy going through the bit, it is Ulterra’s 

goal to make sure the bits do not become the limiting 

factor in performance.

“We’ve seen more and more operators move 

toward higher WOB and higher torque motors,” said 

Shane Campbell, manag-

er for Ulterra’s Permian 

District. “Operators are 

now asking more out of 

their BHAs and our bits 

than ever [before].”

Extreme features
“For the operator pursuing 

high WOB and torque, 

advances and research 

into materials and blade 

and bit geometry should 

ensure that nothing comes 

between drilling engineers 

and reaching TD [total 

depth] as fast as possible,” 

said Aron Deen, director 

of technology and strategic 

marketing for Ulterra.

Some of the most defin-

ing characteristics of a PDC 

bit—body design and blade 

New bit design pushes  
drilling boundaries    

Redesigned bit body and enhanced blade geometry enable  

drillbit to withstand extreme drilling parameters.

The addition of structures to the primary cutting surface helps to better convey energy through the 

bit. (Source: Ulterra)
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geometry—have been reengineered to 

not only withstand the immense pres-

sures but harness those forces into the 

formation. Instead of viewing the bit 

body and blades as separate entities in 

the design process, Ulterra has taken 

the approach of “growing” the blades 

out of the body. As these forces keep 

increasing, damage gets exacerbated 

quickly through the drillstring. The 

blade’s ability to capture and disperse 

that energy must be amplified for the 

cutters to efficiently use the WOB and 

torque. Over the course of a yearlong 

research and implementation program 

the company determined a new way for 

those blades to be built. Finite element 

analysis showed that blade strength 

nearly doubled by using this new 

design process.

In the design of a drillbit engineers 

chase diverging results in durabil-

ity and performance. Ulterra has 

strengthened the bit body and blades 

while simultaneously keeping the 

efficient cutting structure, making sure performance 

isn’t sacrificed at the expense of durability. In recent 

field tests of this technology the XP bit demonstrated 

dramatically reduced bit body damage and helped an 

operator in New Mexico set a new run record in its 

8.75-in. interval. 

With the results attributed to the extreme drilling 

parameters the propensity of higher drilling parame-

ters doesn’t seem to have an end in sight. Ulterra has 

tried to jump ahead of these aggressive operators by 

looking analytically at its cutter management system. By 

managing its cutters in a new way, the company takes 

into consideration the location of the cutters and their 

particular function. Engineering then caters each cutter 

specifically for the purpose that it performs downhole, 

whether that be for abrasion, impact, depth of cut con-

trol or any other cutter requirement.

This new tailored way of cutter management has 

been coupled with the addition of structures to the pri-

mary cutting surface to help better convey the energy 

through the bit and help fail the formation. Ulterra for-

tified the secondary features like load limiters and back-

up cutters. These fortifications help with the steerability 

and toolface control that directional drillers are chasing 

while minimizing the risks to durability that adding 

these features can cause.

Operators are pushing toward longer gauge bits. 

With the immense pressures exerted downhole coupled 

with the longer gauges, there are numerous concerns 

to be had along the drillstring, including bit whirl and 

stick/slip. Stick/slip at the drillbit is initiated due to 

inconsistent torsional requirements at the drillbit/rock 

interface. When stick/slip happens, the drillbit reacts 

violently against the formation, resulting in damaged 

cutters and blades. With the XP drillbit the company 

released different features along the gauge pad to help 

alleviate those concerns. Releasing a proven chamfer 

along the gauge pad will help the bit slide along the 

borehole as opposed to a sharp gauge pad, which tends 

to grab the formation. In part, longer gauge pads help 

to dampen drilling vibration. The company coupled 

XP bits with the power of its patented CounterForce 

technology to redirect vibrational energy into more 

efficient drilling. 

“We have kept the majority of the development and 

testing under the radar until it had been perfected,” 

Deen said. “The truth, though, is that many of the gains 

have been realized in our products over the last 12 

months. In field tests these innovations have shown to 

more than double the strength of the blade and 

improve the integrity of the cutter pocket. Field results 

allowed for a Q2 official launch of the XP line.” 

DRILLBITS

Advances in materials, bit body design and blade geometry help deliver results under the 

harshest drilling environments. (Source: Ulterra)
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SAND  

MANAGEMENT

Uliana G. Romanova, Donald H. Michel, Francisco Pineda 

and Michael Gilmer, Delta Screens and Filtration LLC

H
eavy oil and bitumen account for more than double 

the resources of conventional oil in the world. There 

are large resources of heavy oil and bitumen in Venezuela, 

Canada, Russia, the U.S. and many other countries. Such 

heavy hydrocarbons are immobile at reservoir conditions 

because of low API gravity (as low as 5°API to 10oAPI) and 

high viscosity. Viscosity needs to be reduced to make heavy 

oil and bitumen flow in porous media. Thermal in situ 

production technology based on steam injection is highly 

effective in the recovery of such heavy crude (Figure 1). 

Steam-assisted gravity drainage (SAGD), cyclic steam stim-

ulation and steam drive are among the proven commer-

cial production methods that allow the recovery of more 

than 60% of oil in place. Temperature in such production 

operations can reach 350 C (662 F).

Heavy oil and bitumen deposits are typically associat-

ed with geologically young, shallow formations repre-

sented by unconsolidated sand. Sand control is crucial 

in any thermal project. Effective sand control design 

allows economic production rates without plugging of 

liners or excessive sand production. 

Sand production is one of the oldest problems in the 

oil industry. Different sand control methods, both active 

(slotted liners, wire wrapped screens, etc.) and passive 

(oriented perforation, controlled drawdown, etc.) are 

known. Such factors as high temperature and pressure, 

acid gas generation, corrosion effects, scale, and ther-

mal formation damage are to be taken into account 

when decisions about thermal completions are made. 

At the same time, the industry is facing many challenges 

such as low oil prices, tight environmental regulations, 

the need to lower risks while assuring well integrity and 

longevity, and project economics. All of those require 

special technical solutions for thermal well design, in 

particular sand control.

Sand control factors 
The design and effectiveness of sand control strongly 

depend on the reservoir type and production technol-

ogy. As the best-quality heavy oil and bitumen deposits 

become depleted, the industry moves toward develop-

ment of the lower quality, challenging reservoirs. 

Technology suitable for better quality reservoirs does 

not necessarily work for lower quality deposits. In gener-

al, sand control requirements are: 1) to allow economic 

production rates without plugging or excessive sand 

production; 2) design based on the upper tolerance 

level for volume and size of allowable production of 

fines, and 3) required mechanical strength of the sand 

Sand control for heavy oil,  
bitumen production     

Reservoir quality and thermal formation damage can affect a sand design program.

FIGURE 1. Images of better quality oil sand (left) and poorer quality oil sand (right) are shown. (Source: Ray Strom, Calgary Rock and Materials)
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control device for insertion and maintaining integrity 

over the life of the well.

The cost of a failed liner includes lost production, 

workover operations, sand handling costs, pump 

replacements, re-drills, etc., and can range from 10% to 

200% of the cost of a thermal well. 

The key factor and the starting point in sand control 

design is reservoir characterization. Particle size distri-

bution, especially fines content (particles with less than 

44-µ diameter), shape of sand grains (roundness and 

sphericity) and mineralogy are important. Knowing for-

mation water composition, reservoir wettability and oil 

characteristics also is helpful. Certain “rules of thumb” 

for sand control design for thermal production opera-

tions and industry knowledge exist, and they need to be 

taken into account for a new product. 

The second important factor that affects liner perfor-

mance is operational practices (well startup, production 

rates, workover operations, etc.)—this is still something 

of a gray area, and more knowledge sharing in the 

industry is needed. 

Sand control technology
Different sand control devices have been used in 

thermal production operations—slotted liners, wire-

wrapped screens and premium screens—both as 

gravel packs and standalone applications (Figure 2). 

Because of the need to reduce cost and longer hor-

izontal wells (up to 1,700 m [5,577 ft]), standalone 

applications are common. Straight-cut slotted liners 

are used in SAGD steam injector wells. Rolled 

top (keystone) slotted liners provide accept-

able performance in SAGD producers, but 

such projects are associated with the best-qual-

ity reservoirs (95% and higher quartz and 5% 

or less fines). In general, the industry is mov-

ing toward using screens in both injectors and 

producers. This also is related to the fact that 

more “reactive” deposits prone to thermal for-

mation damage are to be developed. 

Thus, the trend in SAGD is to use wire-

wrapped screens in producers as wire-wrapped 

screens perform well for both good-quality and 

poor-quality sands. Another option is to use 

precision punched screens for good sands or 

use premium screens for poor-quality sands. 

Both laboratory test data and field data show 

that screens have a better performance than 

slotted liners in terms of plugging and pro-

vide lower differential pressure. Screens, in 

particular wire-wrapped screens, have a larger 

open flow area than slotted liners and are less prone 

to corrosion. It also has been shown that wire-wrapped 

screens can manage both finer and coarser sand in a 

reservoir and in general provide longer well life. 

Experience shows that depth filters often are plugged 

by scale (inorganic and organic scale) and fines should 

be produced but not stopped. Slot tolerance and quality 

of the screens become more important since the open 

flow area is to be maximized in thermal completions, 

but only fines need to be produced. The manufactur-

ing process of wire-wrapped screens allows high slot 

tolerance, which makes them highly suitable for poorer 

quality reservoirs. 

The accuracy of precision punched screen slots is 

lower but makes them more suitable for better quality 

deposits. Wrap-on pipe screens instead of slip-on jackets 

provide higher mechanical integrity of wells and are the 

better option in thermal completions. Another trend 

is the use of flow control devices, which are to be used 

with screens. Flow control devices can be used for both 

injectors and producers, can be both liner-deployed 

and tubing-deployed, provide better conformance and 

prevent steam breakthrough. 

Effective sand control design for thermal production 

operations requires a multidisciplinary approach and is 

an integral part of the well longevity and economics of 

a project. Better understanding of the effect of reservoir 

quality, thermal formation damage and operational 

practices on well performance is the key for the success 

of a thermal project. 

SAND  

MANAGEMENT

FIGURE 2. Examples are shown of sand control devices used in thermal production 

operations: A) wire wrapped screen, B) precision punch screen and C) premium 

screen. (Source: Delta Screens)

A B C

http://EPmag.com


http://www.shalesupport.com


June 2017   |   EPmag.com82

SAND  

MANAGEMENT

Chidi Nwafor, Sachin Mahadeshwar, Valerie Lafitte,  

Vishal Aggarwal, Sumeet Panchal and  

Shashank Narayan, Schlumberger

T
he success of a sand control strategy depends on 
proper selection of drilling fluids for effective filter-

cake deposition and hole conditioning; screens, fluid 
systems and pumping designs for efficient packing of 
the treatment interval; and, if necessary, a filtercake 
breaker system to aid in filtercake cleanup, thus min-
imizing skin. In conventional practice these interde-
pendent technologies have often been seen as discrete 
components, but as drilling and completion complexity 
increases, a holistic approach can significantly improve 
efficiency and effectiveness of well delivery.

By integrating technologies to rejuvenate a critical but 
challenging deepwater gas well in India, engineers were 
able to plan ahead to avoid complications that would 
otherwise have hindered the efficiency and effectiveness 
of drilling and completion operations. 

Restore production for a depleted gas well 
A gas well in the deep water offshore India drilled in the 
mid-2000s was declining rapidly because of sand and water 
production and reservoir pressure depletion. In 2016 
Schlumberger proposed to improve recovery from the 
well with an integrated drilling and completion strategy 

that efficiently combined drilling fluids and sand screens 
as well as completion and filtercake breaker fluids.  

As a first step, the original wellbore was abandoned 
and a sidetrack drilled from the 135⁄8-in. casing for 
a new cemented 95⁄8-in. liner followed by drilling an 
8½-in. production hole. The new well was designed with 
a maximum deviation of 87 degrees, with a deviation of 
65 degrees through the reservoir. The openhole section 
was estimated to have a fracture gradient of 0.54 psi/ft 
and bottomhole static temperature of 113 C (236 F). 

The depleted reservoir and low fracture gradient in the 
openhole section posed a significant challenge for the 
drilling operation. Offset wells had suffered catastrophic 
mud loss even though the mud equivalent circulating 
densities were less than the predicted leakoff test values. 
In addition, higher fracture gradients in the overburden 
shales created a potential risk for wellbore stability issues. 

To minimize formation damage while ensuring open-
hole integrity for later gravel-packing operations, engi-
neers recommended the VERSAPRO invert-emulsion  
reservoir drill-in fluid system. To minimize losses, engi-
neers tested several lost-circulation materials for use in  
the system. Only the acid-soluble SAFE-CARB ground mar-
ble bridging agent achieved an acceptable return permea-
bility and was therefore chosen for use in the well.

A wide particle size distribution in sizes from 2 µ to 
1,400 µ was engineered specifically with the aim of effec-

tively plugging fractures and faults that led to losses 
in offset wells. Laboratory tests indicated that the 
final mixture was able to bridge and seal existing or 
induced fractures up to 1,500 µ with less than 250 
ml of effluent. No mud loss occurred during drill-
ing, an unprecedented achievement for the selected 
formation. Compared with average losses in three 
prior wells drilled in the formation, the engineered 
mud system saved the operator more than $1 mil-
lion on mud and rig costs.

Eliminate losses and achieve complete 
annular pack
The next challenge, however, was to complete  
the well and achieve a complete gravel pack if 

Integration and new technologies 
save $1.6 million in deep water     

Drilling and sand control synergies improve well delivery efficiency for  

a challenging high-temperature well offshore India.

FIGURE 1. The OptiPac Alternate Path sand screen uses shunt-tube 

technology modified for openhole gravel packing to optimize  

gravel-packing efficiency regardless of conditions that can lead to  

premature screenout. (Source: Schlumberger)
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losses occurred while packing. To ensure complete 
packing of the openhole annulus, engineers recom-
mended using OptiPac Alternate Path openhole  
gravel-pack screens. Alternate Path technology is 
licensed from ExxonMobil Corp. exclusively to 
Schlumberger and uses shunt tubes and nozzles to 
bypass bridges and fill in voids that can occur when 
gravel-packing (Figure 1).

To minimize solids production that plagued the ear-
lier well, engineers recommended a 200-µ direct-wrap 
screen. However, the integrated team recognized this 
choice would carry a high risk of plugging without 
thorough mud conditioning and fluid compatibility 
assurance. Extensive laboratory testing was conducted to 
verify mud screening capabilities and mud compatibility 
with water-based viscous spacer fluids, a new high-tem-
perature gravel-pack carrier fluid and the most efficient 
filtercake cleanup fluid system. 

Surface lines, pumping equipment and pits were 
cleaned thoroughly during the well operations, and 
mud was prescreened offline before displacement, 
saving time on the mud conditioning operation. The 
well was then circulated to achieve consistent, positive 
production screen test results for 6 liters of mud over a 
200-µ screen coupon—a criterion that exceeds industry 
standards and which the operator considered critical to 
minimize the risk of plugging the screen.

Viscous brine cleanup pills were used to help achieve 
targeted total suspended solids of less than 0.05% and 
turbidity less than 40 nephelometric turbidity units.

An anti-swab service tool also was deployed as part of 
the completion in this well to maintain pressure bal-
ance, minimize the risk of early filtercake removal and 

improve operational flexibility for gravel pack-
ing and subsequent filtercake cleanup. 

Carry gravel in a high-temperature well
Due to the narrow fracture pressure window and 
concerns of gravel settling in the long horizontal 
workstring section, the operator had originally 
planned to pump the gravel-packing treatment 
at a low rate using an ultralightweight proppant. 
However, due to unavailability and high cost, the 
ultralightweight proppant was not considered, 
and the operator elected to use conventional 
ceramic proppant. To minimize formation dam-
age, the operator planned to use a conventional 
viscoelastic surfactant carrier fluid. However, lab-
oratory testing determined that at the expected 
reservoir temperature a conventional viscoelastic 
surfactant fluid system was unable to adequately 

transport the proppant at the low pump rates required 
to avoid fracturing the formation. 

Instead, Schlumberger recommended the new 
ClearPAC HT polymer-free high-temperature gravel- 
pack fluid, which has gravel suspension properties for 
conventional ceramic proppants at bottomhole static 
temperature between 93 C and 149 C (200 F and 300 
F). In addition, this fluid is compatible with divalent 
brine such as calcium chloride (CaCl2) brine, which 
was the planned brine for this well. Using this fluid 
with ceramic proppant saved the operator about 45% 
of the gravel cost compared to ultralightweight prop-
pant (Figure 2).

On the drillship the fluid was prepared in 9.3-lb 
mass (lbm)/gal CaCl2 brine using skid-based mixing 
equipment. The openhole gravel-packing treatment 
was successfully pumped at 3 bbl/min to 4 bbl/min 
with 30:50 ceramic proppant at concentrations from 2 
lbm to 4 lbm of proppant added. Based on proppant 
volume pumped, hole size and memory gauge analysis, 
the treatment achieved a 100% annular pack. Mass bal-
ance calculations also determined that no gravel had 
settled in the long horizontal workstring section.

After the gravel-packing operation the anti-swab 
service tool was converted to wash-down mode for 
pumping the engineered MudSOLV filtercake removal 
service, saving about $450,000 on rig time by eliminat-
ing the need for an additional run. The well was shut 
in for three weeks, and when it was put online it met 
the target production.    

Integrating both drilling and completion operations 
improved logistic efficiencies and reduced nonproduc-
tive time and overall cost by $1.6 million. 

SAND  

MANAGEMENT
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FIGURE 2. ClearPAC HT fluid was used to ensure proppant transport during 

the gravel-packing operation. Shunt activation of the OptiPac screen (an 

increase in treating pressure and drop in slurry rate), seen at the end of the 

treatment, ensured a complete annular pack. (Source: Schlumberger)
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SURF SOLUTIONS

James Young, JDR Cables

T
he economics of offshore oil and gas operations have 
changed, and the industry is adapting to long-term 

lower oil prices below $100/bbl. But even as prices 
climb back up, the industry will not simply return to the 
way things were. Operators will not abandon efficiency 
and productivity measures that were adopted to offset 
lower breakeven points and maintain viable margins.

Bringing fields online in remote deepwater areas will 
become an increasingly important factor in the future 
operations of oil and gas operators. As always, the chal-
lenge is to bring these sites online in as safe, efficient 
and cost-effective a manner as possible. 

This means the concept of an all-subsea field devel-
opment, including advanced subsea processing and 
storage, is not so much an ideal scenario but rather a 
fundamental necessity. The more remote the field, the 
greater the costs involved in conventional topside or 
onshore processing. 

Subsea cost efficiencies
If we look at processing functions like compression, 
pumping and separation, for example, there are clear  

cost efficiencies to be gained from subsea operations using 
these technologies. For example, energy consumption can 
be reduced by eliminating the need to lift oil, sand and 
water to be separated at the surface. Equally, subsea water 
injection is a more efficient means of exploiting mature 
reservoirs for a more cost-effective output. 

However, the ability to realize these benefits is 
largely dependent on the ability to transmit and dis-
tribute greater amounts of power and the ability to 
deploy electrical and/or hydraulic controls to seabed 
operations. Advanced cabling and umbilical design 
are required to accommodate and control the new 
consumers of energy on the seabed.

Fortunately, for cables and umbilicals this is an area 
that has evolved significantly over the past 25 years 
since early product introduction and technology proof 
of concept. After many years of improved testing, qual-
ification and simulation for offshore environments, 
advancing cabling and umbilical options have become 
available on a sound commercial basis. This technology 
can help operators exploit their offshore reserves in a 
much more cost-effective fashion. 

Seabed power
The past 10 years also have seen increasing demands 
made on power delivery and capacity on the seabed. 
Processing equipment like pumps and compressors 
need a few megawatts of power; the technology that 
heats pipelines to reduce the risk of hydrate formation 
and improve flow requires even more. Many of the more 
recent installations of subsea power transmission and 
distribution applications have included medium-voltage 
insulated cores within the umbilical component bundle 
that operate at voltages in the range of 6.6 kV to 36 kV. 

A new technology being released is 72.5-kV “wet 
design” cables. The design eliminates the need for a 
metallic radial moisture barrier used in conventional 
high-voltage subsea cables. Typically, high-voltage cables 
include an extruded circular lead sheathing or other 
metallic barriers such as copper, resulting in a heavier 
product than those operating at medium voltages. The 
wet design cables can therefore reduce the submerged 
weight of the higher voltage power cable or umbilical, 
significantly reducing the product load-out weight as well 
as the hangoff tension for deeper water applications.

Powering the future     
Changing umbilical and cable designs support cost-effective deepwater production. 

An all-subsea field development, including advanced subsea  

processing and storage, is becoming a necessity. (Source: JDR Cables)
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At 72.5 kV operators will effectively be able to deliver 

double the amount of power using the same amount of 

conductor material (e.g., copper or aluminium) than 

current products at 36 kV. Although the higher voltage 

cables at 72.5 kV will have a slightly larger diameter 

over medium-voltage alternatives, the cable will not be 

double in size or weight. For those operators looking to 

implement full subsea processing solutions, the possibil-

ity now exists to increase the power core voltage up to 

72.5 kV, and with this comes even greater economies of 

scale and resource usage. 

In addition to high-power deepwater characteristics, 

this higher voltage cabling enables operators to length-

en step-outs and the distances between, for example, 

shore and field distribution hubs and subsea transform-

ers that can distribute power out to the low-voltage sub-

sea consumers on the seabed. Advanced design means 

that operators can run high-voltage cables from the 

shore to an offshore substation between 50 km and 80 

km (31 miles and 50 miles) away, where the power can 

then be distributed to different consumers with various 

voltage levels, different sizes and diverse locations. 

This addresses one 

of the biggest chal-

lenges for bringing 

remote platforms 

online: the need 

for much larger 

amounts of power 

to be transmitted 

between offshore 

infrastructures and 

back to either a 

host platform or to 

onshore facilities. 

Until recently the 

only real option 

has been to install 

a new platform or 

use a new floating 

vessel as an addi-

tional “node” in the 

cabling network.

However, advances 

made in cabling and 

umbilical design 

mean that operators 

can expect to make 

greater use of tie-

backs that employ 

existing platforms to 

connect different parts of subsea infrastructure. And as 

new fields are developed in deeper, more remote loca-

tions, the need for fixed platforms will be reduced. This 

means that running cable for longer distances between 

individual installations can save capex over adding new 

platforms or floating vessel infrastructure. 

A complex array of subsea cabling, buried or 

entrenched to avoid anchor damage or marine erosion, 

also can be supported across the seabed. The future 

could see oil and gas platforms, offshore wind farm 

substations and other energy infrastructure connected 

over long distances. And with the use of higher voltage 

cables, operators will be able to reduce the impact of 

electrical losses and extend the distance over which 

power can be distributed. 

Interestingly, the wet design and long-distance 

high-voltage capacity of 72.5-kV cabling was initially 

developed to support the expansion and increase 

the availability of suitable locations for floating and 

fixed offshore wind farms (typically referred to as 66 

kV in this market). Already there are examples of a 

distributed hub-style design off the coast of Cornwall 

in the U.K., this time for the wave energy installation 

“Wavehub.” A six-core export power cable runs under-

neath the beach in the village of St. Ives and 25 km 

(15.5 miles) out into the Bristol Channel to a hub, 

where a number of smaller cables split off to connect 

different wave-energy devices, allowing them to be 

tested and also to collect energy and transmit power 

back to the grid. 

This kind of distributed system also presents great 

opportunities to create synergies from using future 

renewable energy devices being connected back into 

oil and gas infrastructure. The DNV-led Win-Win joint 

industry project is an example where the industry is 

looking at the feasibility of using energy generated by a 

floating offshore wind turbine with battery storage and 

other equipment to power the pumping of water into 

an oil or gas reservoir.

The technology behind these more advanced cables 

and umbilicals is enabling organizations to optimize 

energy production from multiple sites and extend the 

life of others close to decommissioning. Increased use 

of power and these types of control lines could enable 

operators to bring online marginal sites. As more 

remote fields are progressed, advanced cables and 

umbilicals will be a key enabler to provide power to 

all-subsea field developments. The advanced cable 

and umbilical products being released will play a vital 

role in connecting the offshore energy infrastructure 

of the future. 

SURF SOLUTIONS

Wet design cables eliminate the need for 

a metallic radial moisture barrier used in 

conventional high-voltage subsea cables. 

(Source: JDR Cables)
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Marcellus, Utica poised for rebound 
A grim 2016 can’t keep these giants down for long.

Contributed by Hart Energy Mapping & Data Services

W
hile shale oil producers might have complained 
about low oil prices in 2015, operators in 

the Marcellus and Utica shales had been complain-
ing about low natural gas prices for much longer. 
But they didn’t sit on the sidelines and nurse their 
wounds—they got busy fi guring out how to do more 
with less. 

The Haynesville and Bossier plays may have recently 
eclipsed the Utica and Marcellus, at least according to the 
U.S. Geological Survey estimates of recoverable gas, but they 
still contain enormous quantities of gas, and Appalachian 
companies are turning profi ts even when gas prices remain 
stubbornly low. Recent estimates indicate these prices could 
soon near the $3.50/Mcf mark. 
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TOP 20 PRODUCING OPERATORS

While production dropped across the board from 2015 to 2016, Chesapeake Appalachia LLC still produced nearly 80 MMboe/d. 

(Source: Hart Energy Mapping & Data Services)
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U.S. Energy Development 

Corp.- 1,125 

Talisman Energy 

USA Inc.- 1,489 

SWN Production 

Co. LLC- 841 

Shell Western 

E&P- 1,167 

Seneca Resources 

Corp.- 698 

Richardson Petroleum 

Corp.- 697 

Range Resources-

Appalachia LLC- 1,771 

Nathan Petroleum 

Corp.- 1,142 

Lenape Resources Inc.- 629 

Kastle Resources Enterprises Inc.- 570 

EQT Production Co.- 956 
EOG Resources 

Inc.- 523 

EnerVest Operating 

LLC - 691 

Empire Energy 

E&P LLC- 2,412 

Chief Oil & Gas 

LLC- 499 

Chevron 

Appalachia LLC- 546 

Chesapeake 

Appalachia LLC - 

3,334 

Cabot Oil & Gas 

Corp.- 913 

Bradley Corp.- 

2,030 

Anadarko E&P 

Onshore LLC- 627 

TOP 20 OPERATORS BY WELL COUNT

Chesapeake Appalachia also operates the most wells in the region, while Empire Energy LLC and 

Bradley Corp. trail only slightly. (Source: Hart Energy Mapping & Data Services)
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TOP 20 PRODUCING OPERATORS & WELL COUNT 2015-2016

This graph shows the operators in the core of the plays, with Cabot Oil & Gas Corp. producing nearly 180 MMboe in two years from only 

913 wells. (Source: Hart Energy Mapping & Data Services)
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As more political appointments fall into place, the 

Trump administration is poised to deliver more 

energy-related executive orders and revocations and 

reviews of existing regulations. All federal agencies 

are in the process of reviewing all regulatory actions 

that could potentially burden domestically produced 

energy with an eye toward rescinding or amend-

ing those regulations. Final agency recom-

mendations are due Sept. 25. At the same 

time, federal agency heads have been 

ordered to put a regulatory reform 

officer in place to review and 

reform burdensome regulations. 

Federal actions
President Trump has signed 

a resolution repealing the 

Bureau of Land Management‘s 

2.0 planning rule. On March 

27 President Trump signed 

House Joint Resolution 44 by 

Liz Cheney (R-WY) into law. 

The joint resolution repealed a 

rule centralizing management of 

federal lands in Washington, D.C. 

Opponents of the rule claimed it 

diluted the concerns of local citizens.

Additionally, the Energy Inde-

pendence Executive Order, signed 

March 28, directs the Environmental 

Protection Agency (EPA) to review and, as 

appropriate, suspend, rescind or revise the 2016 

rule establishing new source performance standards 

(known as Quad O) limiting methane emissions from 

new, modified and reconstructed sources in the oil 

and gas sector. The Order also directs EPA, “if appro-

priate” and “as soon as practicable,” to suspend, 

rescind or revise “any rules and guidance issued 

pursuant to” its oil and gas methane rule.

State/local actions
Colorado
■ The Colorado Oil and Gas Association is review-

ing Boulder County’s new drilling 

regulations in consideration of future legal 

action. The Colorado attorney general’s offi ce 

continues to exchange legal arguments with the 

county’s current moratorium set to expire May 1.

Florida
■ Senate Bill 442 by Dana Young (R-Tampa), a bill 

to ban hydraulic fracturing for oil and gas in the 

state, was killed when Chairman Rob Bradley 

(R-Orange Park) stated he would not schedule 

any more meetings for the Subcommittee on 

Environment and Natural Resources where the 

bill is assigned. 

Maryland
■ Governor Larry Hogan signed the state’s pro-

posed hydraulic fracturing rule into law.

Oklahoma
■ U.S. District Judge Stephen Friot dismissed the 

Sierra Club lawsuit attempting to impose fed-

eral rules on wastewater disposal and earth-

quake monitoring in Oklahoma via the Resource 

Conservation and Recovery Act.
■ The Oklahoma Energy Producers Alliance is ask-

ing state lawmakers to increase the gross pro-

duction tax to 7%.

Pennsylvania
■ U.S. Magistrate Judge Martin Carlson threw 

out a $4.2 million jury verdict against Cabot 

Oil and Gas and ordered a new trial. However, 

before any new trial can commence, the judge 

ordered families in Dimock who claim their 

water had been contaminated by hydraulic 

fracturing to fi rst seek a settlement with Cabot 

Oil and Gas.

West Virginia
■ Senate Bill 576 by Charles S. Trump (R-Morgan), 

a bill to impose forced pooling on land and min-

eral owners, was not placed on the agenda for 

the state’s Committee on Energy, thus effectively 

killing the proposed legislation. ■

US regulatory overview
Jack Belcher and Beth Everage, 

HBW Resources LLC

UNCONVENTIONAL REPORT: 

REGULATORY OVERVIEW
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Andy Schultze, VersaFlex

W
hen used for primary or secondary containment, 

traditional coatings have been too inflexible and 

not sufficiently elastic to accommodate ground, con-

crete or metal substrate movement. This deficiency can 

lead to cracks or holes developing in both the substrate 

and the coatings, which can compromise containment.

Tough monolithic flexible coatings such as polyurea 

are resolving this issue for contractors, engineers and 

facility managers. When applied directly to concrete or 

metal surfaces, polyurea not only reinforces and pro-

tects the underlying substrate but also can bridge gaps 

or cracks of 1⁄8 in. or larger. 

Polyurea is being preapplied to geotextile liners that 

can be quickly rolled out in sheets to protect more heav-

ily damaged surfaces or for use in field applications such 

as dirt or gravel pads at drilling sites. Once installed, 

applicators need to only coat the seams of the liners to 

create a monolithic surface that is ideal for containment.

Containment requirements
Whether at refineries, industrial plants or other manu-

facturing facilities, federal and state regulations mandate 

the use of primary and secondary containment systems 

to keep toxic or hazardous substances from escaping into 

the ground and potentially entering the water supply.

Implied in this requirement is the understanding that 

primary containment (typically via a concrete or metal 

storage vessel that holds chemicals or liquids) is not 

foolproof. Though durable, metals corrode, and con-

crete cracks and is porous as well so will leach liquids if 

uncoated. This requires secondary containment, which 

often takes the form of concrete pits with barriers 

installed around the perimeter of a tank or other stor-

age container.

To protect these structures, coatings such as epoxies, 

tars and polyurethanes often are applied as an added 

barrier of protection. However, these traditional coat-

ings are frequently inflexible when cured and can crack 

along with the concrete. 

“Typical coatings do not hold up well to substrate 

movement or daily, seasonal or process-related thermal 

expansion and contraction, which can lead to cracks 

and leaks,” said Jim Collins, co-owner of South Penn 

Resources, a company that creates containment systems 

in the Pennsylvania region.

After considerable research and testing, Collins 

turned to an advanced polyurea system from VersaFlex, 

a manufacturer of spray-applied polyurea for primary 

and secondary containment.

When applied to substrates such as concrete or steel, 

the spray-applied waterproof coating creates a durable, 

seamless, flexible and protective barrier that stops leaks 

and strengthens the integrity of primary and secondary 

containment systems. The coating exhibits superior 

physical properties such as hardness, tensile strength, 

and crack bridging and elongation up to 400% to cre-

ate a robust, industrial-grade protective lining.

“Polyurea can bridge cracks as well as flex at a rate sim-

ilar to concrete and steel,” he said. “This not only helps it 

last but also seals the concrete so it does not absorb con-

taminants if there is a spill inside the contained area.”

A monolithic approach to primary 
and secondary containment  
Advanced flexible polyurea coatings applied directly to the substrate or preapplied to 

geotextile liners provide seamless containment for facilities and field applications.

Operations that require primary and secondary containment are turning 

to an advanced spray-applied polyurea system. (Source: VersaFlex)
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Collins also appreciates the quick return to 

service possible when spraying the polyurea sys-

tem for containment. While traditional coatings 

such as cementitious, epoxies, tars and poly-

urethanes will prematurely fail if not installed 

under a relatively narrow range of tempera-

tures, polyurea is designed for installation and 

use from -40 C to 177 C (-40 F to 350 F). It sets 

and cures quickly and will withstand decades of 

freeze/thaw cycling as well as wide variations of 

temperature and humidity.

“After spraying the polyurea, return to service 

is almost instantaneous, which can make a big 

difference in minimizing production down-

time,” Collins said. “We coated about 8,000 sq 

ft [743 sq m] of concrete in 12 truck-offl oading 

areas that required drive-in containment with 

VersaFlex polyurea. Within minutes of spray 

application, trucks were safely driving across it.”

Effective fi eld containment
Although spraying polyurea directly to the substrate 

has many advantages, for containment over soil, gravel 

or even concrete that is too damaged to be effectively 

rehabilitated, presprayed composite panels offer supe-

rior protection. 

This coating is particularly suited for fi eld applications 

that must be able to endure heavy traffi c from trucks 

loading or unloading materials. Although plastic liners 

that are seam-welded together often are used for such 

applications, they are more easily punctured and can 

bunch up under heavy use. 

“For primary containment at oilfi eld drilling sites we 

used to put various plastic systems on the well pads, but 

we moved away from that because plastic was not dura-

ble enough,” Collins said. 

Repairing plastic liners also presents a problem at 

the seams, when damaged areas are cut out and new 

sections welded in, he added. “The result is a patch-

work liner with seams that are prone to failure due to 

improper welding as well,” he said.

As a solution, he turned to geotextiles with preap-

plied polyurea for its durability and reusability. 

“Polyurea products are so much more durable than 

plastics for containment systems,” Collins said. “When 

needed, we can custom-apply more polyurea millage to 

geotextile panels and berms to accommodate even the 

heaviest truck use and vehicle abuse.”

To verify the strength of the polyurea coating on con-

tainment mats and berms, in fact, Collins conducted a 

number of tests. 

“I ran an 11,000-pound skid loader onto a contain-

ment mat, stood the forks straight up and tried to punc-

ture it, but it did not puncture through,” he said, add-

ing that the test video is on South Penn Resources’ web-

site. “We also ran 6,044 fully loaded water trucks across a 

containment system, and it withstood [the truck traffi c] 

with zero holes and no compromise to the liner.”

Collins credits both the durability of the VersaFlex poly-

urea and its extended recoating window for his compa-

ny’s ability to extensively reuse its containment systems. 

“To reuse a containment system, we’ll cut it up into 

rolls, roll it up and move it. Then we’ll take it back out, 

respray certain areas and reinstall the original contain-

ment system at another location,” he said.

“Some polyureas look fi ne the fi rst time you spray 

them, but the preparation needed to get any seams to 

bond for reuse can be challenging. However, we’ve 

found the extended open window for recoat and repair 

of the VF380 polyurea allows us to easily cut out any 

damaged section of geotextile, put a new piece in and 

spray the seams to make it virtually seamless again. We 

get better repair and more reuse out of our contain-

ment systems.” 

When applied directly to concrete or metal surfaces, polyurea not only reinforces 

and protects the underlying substrate but can also bridge gaps or cracks of 1⁄8 in. 

or larger. (Source: VersaFlex)

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.
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Well service pump fluid ends designed to 
maximize durability 
National Oilwell Varco 

(NOV) has released 

the next generation 

of well service pump 

fluid ends designed 

to maximize dura-

bility and facilitate 

ease of maintenance 

to lower total cost of 

ownership. Geometry 

exhibits peak stresses 

within 5% of a Y-Block 

design with the ease 

of maintenance of a 

valve-over-valve design. 

Additionally, the new fluid end provides a 26% increase 

in flow area around suction and discharge valves, which 

reduces cavitation and fluid-end washouts, and a 40% 

reduction in bore-intersection stress. The fluid end’s 

new geometry also optimizes the autofrettage process, 

which was validated using strain gauges. A two-piece 

valve retainer greatly improves ease of assembly and 

gives line-of-sight confirmation for proper alignment 

not present with other grooveless fluid ends, while 

discharge flange design allows full access for impact 

and torque wrenches. A wing-style gauge connection 

retainer eliminates the cheater bar, significantly increas-

ing safety and reducing the likelihood of component 

damage. nov.com

Use one gas detector for multiple applications
Industrial Scientific has 

released a new version of  

the Ventis slide-on pump. 

The pump is compatible 

with Ventis MX4 and Ventis 

Pro Series Multi-Gas Mon-

itors. It is ideal for workers 

who typically wear their 

gas monitors for personal 

protection but occasion-

ally require a pump for 

confined space entries or 

remote sampling applica-

tions. The Ventis slide-on 

pump reduces the need for 

workers to carry two or more 

gas detection instruments at 

one time. indsci.com/vsp

Digitalize, manage environmental monitoring 
and oil spill detection 
Total E&P Norge (Total) has chosen Aptomar’s tactical 

collaboration and management system, TCMS, to dig-

italize and manage environmental monitoring and oil 

spill detection at its Martin Linge Field, according to 

a press release. The contract value is undisclosed. The 

TCMS will combine subsea, topside and aerial oil spill 

detection sensors into one common operating picture. 

Aptomar will customize, commission and maintain 

a common operating picture for the environmental 

monitoring at Martin Linge. The purpose of this oil 

spill detection common operating picture is to provide 

an overview of all available sensor information in rel-

evance for prevention, detection and monitoring of 

hydrocarbon leakage to sea, all in the same surveillance 

interface. The digitalization of the environmental mon-

itoring on Martin Linge will ensure efficient and robust 

oil spill detection achieved at a lower cost than using 

conventional methods. The oil spill detection common 

operating picture will enable Total to detect significant 

acute discharges within the required time frame and 

ensure that satisfactory expertise and methods are avail-

able for determining the position, extent, quantity and 

compatibility of unintended discharges. aptomar.com

System helps combat constraints faced by 
subsea operators 
L&N Scotland has released the Synthesis system, which 

is designed to combat the current constraints faced by 

subsea operators during product integration stages, 

a press release stated. The new system, designed and 

Submit Your MEA Entry Today
The Special Meritorious Award for Engineering Innovation 

represents the most established and prestigious program 

of its kind in the oil and gas industry.  Known colloquially 

as the “Meritorious Engineering Awards” or just “MEAs,” 

these coveted medallions are widely recognized for com-

petitive peer-reviewed status as marks of excellence and 

commercial success across a range of technical disciplines.

Deadline for submittal: 

 Jan. 31, 2018

SPONSORED CONTENT*

NOV’s new fluid end is designed to 

maximize durability and facilitate 

simpler maintenance to lower total 

cost of ownership. (Source: NOV)

‘The Ventis slide-on pump 

gives workers more flexibility 

in the field,’ said Josh Futrell, 

senior product manager, 

instrumentation. (Source: 

Industrial Scientific)

*Hart Energy IndustryVoice™ allows marketers to reach our audiences by enabling 

them to create and place relevant content in our media channels – in print, online, 

via social media and at live events. Each IndustryVoice™ piece is produced by the 

marketing sponsor, and any opinions expressed by IndustryVoice™ contributors 

are their own.  For questions about IndustryVoice™ programs, email IndustryVoice@

hartenergy.com.
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developed by L&N 

Scotland, show-

cases a signifi cant 

advancement in 

the application of 

small-bored tubing 

packages by offering 

a fully commis-

sioned package 

complete with a 

premanufactured 

and “ready-to-fi t” 

kit of parts through 

a single purchase order. While conventional methods 

for obtaining a complete subsea system have commonly 

required operators to procure all component parts 

through multiple suppliers and purchase orders, Syn-

thesis provides an alternative option that eliminates the 

complexity associated with these traditional methods. 

By implementing these services, such as early design 

engineering engagement, Synthesis ensures that prod-

uct design and execution models are optimized and 

routed bespoke to any subsea structure.  As a result, 

Synthesis can be deployed across a full breadth of sub-

sea applications ranging from manifolds, christmas 

trees and umbilical termination assemblies to subsea 

distribution units. lnscotland.com

New possibilities for HR3D survey confi gurations
Sercel has released Sentinel HR, a high-resolution solid 

streamer designed to meet the specifi c imaging needs 

of shallow-target applications such as oceanology, civil 

engineering and reservoir characterization as well as 

high-resolution 3-D (HR3D) seismic surveys for detailed 

mapping of geological features, a press release stated. 

The latest Sentinel streamer has been developed with a 

close channel separation of 3.125 m (10 ft) to achieve 

reliable and cost-effective high-resolution surveys. 

Recent enhancements available in Sercel’s new-gener-

ation Seal 428 marine seismic recorder allow a higher 

channel count, enabling up to 6 km (3.7 miles) of 

Sentinel HR to be deployed with full data and power 

redundancy to ensure nonstop acquisition, opening up 

new possibilities for HR3D survey confi gurations. The 

Sentinel HR also adapts to all types of survey spreads, 

from comb deployment to larger confi gurations inte-

grating the Nautilus steering system. In addition, Senti-

nel HR can provide marine mammal monitoring when 

combined with Sercel’s QuietSea passive acoustic mon-

itoring system, which is seamlessly integrated into the 

seismic streamers. cgg.com

Multibeam sonar designed for 
shallow-water operations
Tritech International 

Ltd., a Moog Inc. 

company, has released 

its latest multibeam 

sonar, the Gemini 

720ik, a press release 

stated. The product is 

the newest addition to 

the existing Gemini 

product range. The 

sonar was developed 

specifi cally for shal-

low-water operations 

with low power con-

sumption and com-

pressed high-intensity radar pulse processing, which 

allows greater image defi nition at longer range. The 

small compact unit is also much lighter when compared 

to the Gemini 720is, making it ideal for smaller ROVs. 

The Gemini 720ik provides real-time target tracking 

capabilities using SeeByte’s advanced tracking analytics. 

The integrated software allows users to distinguish and 

track objects within a wide 120-degree view. tritech.co.uk

Review drone data, perform inspections from 
a desktop 
Industrial Skyworks has released Blue VU advanced 

software for the accurate and effi cient inspection of 

buildings and oil and gas infrastructure, a press release 

stated. The company’s new Blue VU software will relieve 

inspectors, engineers and technicians from sifting 

through thousands of images while providing safe visual 

access to hard-to-reach locations such as the roofs of 

buildings, fl are stacks and storage tanks. Drone inspec-

tion services enable businesses to review their drone 

data and perform inspections from their desktops. 

These tools allow users to carry out drone inspections 

safely and identify problems early without spending a lot 

of time or money. industrialskyworks.com

Improving proppant transport in fracture stages
GEODynamics Inc.’s Engineered Perforating Solutions 

Division has begun fi eld-testing the latest addition to its 

family of “Multi-Stage Plug and Perf” products, a press 

release stated. SandIQ Optimized Perforating for Diver-

sion is undergoing fi eld evaluations in the Permian and 

Bakken regions. The SandIQ system generates optimized 

perforating geometry that leads to improved proppant 

transport in fracture stages. In addition, SandIQ uses 

A 3-D model of Synthesis implemented 

onto a subsea distribution unit is shown. 

(Source: L&N Scotland)

The Gemini 720ik sonar was developed 

specifi cally for shallow water. (Source: 

Tritech International Ltd.)
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constant and consistent perforating entry holes and pen-

etration depths in wells regardless of gun position, well 

casing and formation. perf.com

System improves riser integrity management 
Stress Engineering Services Inc. was awarded one of the 

Offshore Technology Conference’s Spotlight on New 

Technology Awards for its Real-time Fatigue Monitoring 

System (RFMS), a press release stated. The RFMS was 

developed to provide field measurements of stress and 

fatigue on drilling risers, wellheads and other subsea sys-

tems in near-real time. The RFMS significantly improves 

riser integrity management by using measured data and 

advanced algorithms at strategic locations to reconstruct 

stress and fatigue damage along the entire riser. It inte-

grates this approach into a fully automated real-time 

environment. stress.com

Cyberrisk platform for threat monitoring
Deloitte plans to expand its cyber-risk platform for end-

to-end industrial control systems (ICS) and operational 

technologies (OT) security with next-generation tech-

nology enabled by Dragos, a press release stated. ICS 

and OT threat monitoring technology can facilitate a 

better understanding of the vulnerabilities embedded 

in these systems, thus allowing industrial concerns with 

such interconnected networks to gauge the likelihood of 

an event and adequately scenario-plan. Deloitte Risk and 

Financial Advisory Cyber Risk Services’ end-to-end ICS 

offering can help organizations manage their cyberrisks 

in the ICS and OT environments by using a combina-

tion of cybersecurity products and services. This combi-

nation brings hunting and reconnaissance capabilities 

that allow organizations to look beyond internal data 

to threat documentation found in external databases. 

This combination of cyber-risk services and technologies 

also can provide a more complete picture of an orga-

nization’s ICS and OT threat landscape through active 

monitoring that can better inform scenario planning 

and response. deloitte.com/us/en

Wellsite surveillance offers scalability,  
analytics and efficient data management
MOBOTIX AG and Dover Energy Automation have 

partnered to create the “Sight Optimization” technology 

for oil and gas well sites, a press release stated. The part-

nership integrates MOBOTIX’s suite of smart cameras 

with Dover Energy Automation Production Optimiza-

tion’s XSPOC artificial lift optimization software plat-

form. The partnership creates a comprehensive wellsite 

surveillance product that offers scalability, analytics and 

efficient data management. The powerful xVision mod-

ule within the XSPOC artificial lift optimization software 

integrates audio/video feeds and detection events from 

MOBOTIX’s line of smart IP cameras. The intelligent 

3-D motion-detection low-bandwidth high-quality image 

capabilities of the smart IP and autonomous cameras, 

combined with the wellsite artificial lift intelligence built 

into the XSPOC optimization software, will allow pro-

duction optimization personnel to realize increased lev-

els of situational wellsite awareness, reduce windshield 

time and streamline responses to wellsite events and 

incidents. dovercorporation.com, MOBOTIX.com

System protects cables from abrasion
Trelleborg’s offshore operation has released Buoyant 

Uraduct, a protection system for subsea cables, umbili-

cals, flowlines and hoses, a press release stated. Buoy-

ant Uraduct protects cables from abrasion and impact. 

The protection system reduces the crush risk at cross-

ing locations by reducing the overall weight of a subsea 

cable. Made from highly buoyant materials, the protec-

tion system also minimizes drag and lift, avoiding possi-

ble stability issues. Buoyant Uraduct can be used for 

subsea cables, which can be customized for customer 

specifications for buoyancy, pipeline diameter and 

multiple subsea configurations. It is also a suitable 

alternative to subsea crossing bridges and can be 

installed on the cable or pipeline before it is laid on 

the seabed. trelleborg.com 

Please submit your company’s updates related to new technology 

products and services to Ariana Benavidez at abenavidez@ 

hartenergy.com.

The RFMS is designed to improve riser integrity management. 

(Source: Stress Engineering Services Inc.)
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A
s the oil and gas industry claws its way back from 

the downturn, Brazil is positioning itself to become 

more attractive not only for potential investors but for 

the country as a whole.

This involves listening and being willing to make 

regulatory changes—qualities seen by Brazil’s Minister 

of Mines and Energy Fernando Coelho Filho as being 

important to attracting investors to the country.

“I think we are far away from doing everything we 

want, but we have started moving in that direction,” 

Coelho Filho told a full house gathered for a luncheon 

on the opening day of the 2017 Offshore Technology 

Conference (OTC) in Houston. “We now have a clear 

calendar of dates of when the auctions will take place. 

… what is in our reach [and what] we are trying to do 

to give the stability [that] the industry needs.”

The Brazilian government’s latest efforts include 

offering additional licensing rounds such as for covet-

ed presalt acreage in the prolifi c Campos and Santos 

basins—something many in the industry have been 

awaiting. Following OTC Brazil in October Brazil will 

have its second and third presalt bid rounds—the coun-

try’s fi rst since the 2013 presalt licensing round for the 

Libra Field.

The Libra Field alone is estimated to hold between 

8 Bbbl and 12 Bbbl of recoverable reserves. It is one 

of several massive discoveries made offshore Brazil in 

recent years, commanding the attention of oil and gas 

companies worldwide. But the country and its industry 

still face challenges—labor concerns that have sparked 

protests, economic issues and environmental licensing 

delays that have slowed exploration activity in parts of 

the country.

“Everybody here knows that Brazil has at least 10, 15, 

20 points that we need to solve immediately, but we 

can’t face all the problems at once,” Coelho Filho said, 

noting a recently approved cap on government spend-

ing, labor reform moving through the legislature and 

forthcoming social security reform.

Coelho Filho told the crowd how the government has 

made changes to its presalt law, unitization process and 

local content numbers, which he said will be good for 

oil and gas companies and for Brazil.

Earlier this year Brazil dropped the requirement 

mandating companies to buy equipment locally by 

about 50% for operations and production onshore. The 

fi gure was lowered to 18% for exploration offshore and 

to 25% for construction of wells. Brazil also lowered 

the fi nes against oil companies that do not meet local 

content percentages from a 60% minimum to 40% and 

from a ceiling of 100% to 75%.

Brazil embraces change as it 
gets ‘back on track’
Several recent OTC presentations indicate that the huge South American country is 

ready to start anew.
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Brazil is emerging from the largest political and economic crisis 

in its history but is attempting to transform itself for the better. 

(Photo by Jennifer Presley, Hart Energy)
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It was one of several moves Brazil made in an effort to 

attract investment during a time of corporate spending 

cutbacks. Brazil also revamped its presalt law, opening 

up operatorship of blocks to companies other than 

Petrobras, and created an auctions calendar scheduling 

dates for about 10 licensing rounds from 2017 to 2019 

for exploratory blocks and mature onshore fi elds.

“We do want more investments. We do want more 

people to come to Brazil,” Coelho Filho said. “Bid 

rounds like the one we are trying to host in the second 

semester are going to be responsible for the Brazilian 

economic recovery to put Brazil back on track.”

There are many places in the world with oil and gas 

resources, not just Brazil, he said. “We need to send the 

right signs.”

While Brazil’s energy ministry has made strides, 

Coelho Filho admitted there are many challenges 

ahead. Brazil is working to increase gas production as 

the country’s agreement with Bolivia nears its end, and 

the environmental ministry is working on a bill to send 

to Congress to speed up the environmental licensing 

process for oil and gas development.

The minister said he is optimistic about the years 

to come, especially when it comes to oil and gas. He 

believes the turning point for Brazil will match that of 

the country’s oil and gas industry.

“We are trying to put the country back on track,” 

Coelho Filho said. He foresees pleasant years ahead for 

Brazil’s economy from 2017 on as the country’s oil and 

gas opportunities attract.

Let’s make a deal
In another time, there was little incentive to allow for-

eign oil companies to drill Brazil’s lucrative offshore 

presalt fi elds. It was Brazil’s treasure, and Brazil’s 

national energy company, Petrobras, would exploit it.

But after those efforts began more than a decade ago, 

things went south. Petrobras’ drilling results were poor, the 

company is saddled with debt, and Brazil is reeling from a 

presidential impeachment and an economy in disarray.

“The opportunities in Brazil are huge, but it’s slightly 

complicated for us to achieve what we need to achieve,” 

said Andre Araujo, president of Shell do Brasil.

The OTC panel session, “Operators Offshore in Brazil: 

Under a Promising and Positive New Environment,” 

refl ected the interest shown by majors like Shell, Exxon-

Mobil, Statoil and Total as Brazil’s government has 

issued directives aimed at encouraging badly needed 

foreign investment.

Mexico’s energy reform is a key driver, with compa-

nies now able to pursue different options in the hemi-

sphere. Still, the possibility of 50 Bbbl of crude makes it 

hard to walk away.

“We are seriously considering opportunities in Brazil,” 

said Carla Lacerda, president of ExxonMobil Brasil. “I 

hope to show you the perspective of an investor looking 

for material opportunity, particularly via exploration. 

We are convinced that the resources here are so signifi -

cant that there are opportunities for all of us.”

As long as the price is right.

“With lower oil prices, less available capital and weak-

er cash fl ow, companies have become even more selec-

tive in their investment choices,” Lacerda said.

Her colleagues on the panel echoed that sense of hes-

itation. Maxime Rabilloud, president of Total do Brasil, 

offered two sets of solutions to move Brazil’s E&P pro-

gram forward. In the short term, Brazil could:

• Grant environmental licenses to participants in the 

Round 11 auction;

• Extend Repetro, the fi scal regime that provided tax 

breaks to encourage oil and gas activity (Repetro was 

suspended in February); and

REGIONAL REPORT: 

BRAZIL

Brazil’s Minister of Mines and Energy Fernando Coelho Filho spoke at 

an OTC luncheon in May. (Photo by CorporateEventImages.com)

Carla Lacerda, president of ExxonMobil Brasil, was one of 

the speakers on the OTC panel, “Operators Offshore in Brazil: 

Under a Promising and Positive New Environment.” (Photo by 

CorporateEventImages.com)
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• Give the go-ahead to launch projects that are ready 
to go.

“Our view is that there are a lot of barrels of oil and 
gas to be discovered in Brazil,” he said. His suggestions 
for the long term include:

• Keeping up with regular bidding rounds;
• Adapting fi scal terms depending on the region;
• Granting upfront licensing and include the licensing 

conditions into the calls for tender;
• Easing the tax burden at fi nal investment decision; and
• Unlocking commercialization of discovered reserves 

and promoting synergies among players in the sector.
Shell is also in search of better terms but is committed 

to Brazil even without presalt operations, Araujo said.
“Right now, if we don’t do any new investment, Shell 

already has committed to invest $10 billion in Brazil 
in the next fi ve years,” he said. “If any of you ask me if 
Shell is overly exposed in Brazil at this point, let me tell 
you that we keep looking for opportunities if the terms 
are competitive, the fi scal environment is safe and the 
products compete globally.”

Brazil still has more work to do, Lacerda said, who 
noted that many countries possess “great rocks.” She 
offered ExxonMobil’s wish list:

• Extend Repetro;
• Finalize the unitization regulatory framework;
• Ensure that the new production sharing contract is 

competitive;
• Ensure that fi scal terms are commensurate with the 

risk and reward of opportunity; and
• Execute and follow through on a bid round schedule.
What it boils down to are fair terms and conditions for 

foreign companies to take the risk. As far as the panel 
appeared to be concerned, the next move is up to Brazil.

“Every country around the world is looking for 
investment,” Araujo said. “While hydrocarbons are still 
important for our industry in the years to come, it’s 
the right time right now to secure and monetize those 
investments. These are special times we are in. Brazil is 
potentially a huge place to invest.”

But not the only place.
“The resources will go where it is simpler and easier 

to do business,” Araujo said.

New initiatives, new opportunities 
Meanwhile, representatives from the Brazilian govern-
ment and the Brazilian Petroleum, Gas and Biofuels 
Institute (IBP) discussed regulatory changes that will 
create more investment and exploration possibilities 
during the “New Business Opportunities in Brazil” 
breakfast at OTC.

“Now is the time for Petrobas to share with other play-
ers,” said Marcio Felix, secretary of petroleum gas for 
the Brazilian Ministry of Mines and Energy. 

Felix was joined by Decio Oddone, general director 
at the Brazilian National Petroleum Agency, and Jorge 
Camargo, president at IBP. The panel promoted chang-
es in the country’s regulatory framework designed to 
create a more pro-business climate in a country that has 
faced logistical and economic challenges in recent years 
in developing its vast energy resources.

“Brazil is emerging from the largest political and eco-
nomic crisis in its history,” Camargo said. “As a result, 
Brazil is transforming itself for the better. In the oil and 
gas sector we are watching the end of the model that 
has prevailed over the last few years. We are beginning 
a new era where we have more transparency and a 
friendly environment for private investment.”

During the next three years Brazil will conduct a series 
of bids on 287 blocks for both its onshore and offshore 
reserves, held during 10 bidding rounds. Bidding rounds 
scheduled for this year focus primarily on the country’s 
east margin and onshore basins. Oddone said the bidding 
process marks the fi rst time Brazil has offered new acre-
age in its highly productive presalt reservoirs. The blocks 
hold an estimated 50 Bbbl of unrisked oil in place. 

“Some of the blocks on offer are among the most 
attractive exploration opportunities available in the 
world,” Oddone said.

He explained the country’s new acreage offerings 
could result in the development of 300 offshore wells, 
17 new production units, 200 drilling rigs working 
simultaneously, 1,100 km (683.5 miles) of fl owlines, 600 
km (372.8 miles) of gas pipelines, 101 MMcm/d (3.5 
Bcf/d) of gas and 2 MMbbl/d of oil by 2027, along with 
“billions in new investments.” 

REGIONAL REPORT: 

BRAZIL

Jorge Camargo, president at IBP, discussed regulatory changes 

at the “New Business Opportunities in Brazil” breakfast at OTC. 

(Photo by CorporateEventImages.com)
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1 US

Two substantial Wolfcamp oil wells 

have been completed by EOG 

Resources Inc. in the Lea County, 

N.M., portion of the Delaware 

Basin. IHS Markit reported that 

#702H Whirling Wind 11 Federal 

Com is producing 4.107 Mbbl/d of 

42-degree-gravtiy crude, 254.4 MMc-

m/d (7.205 MMcf/d) of gas and 

6.959 Mbbl/d of water from frac-

ture-treated perforations at 3,899 m 

to 6,079 m (12,791 ft to 19,944 ft). 

The 6,118-m (20,072-ft) well has a 

true vertical depth of 3,802 m (12,474 

ft) and is in Section 11-26s-33e. The 

horizontal lateral of the Red Hills 

Field well bottomed about 2.4 km 

(1.5 miles) to the north in Section 2. 

The offsetting #701H Whirling Wind 

14 Federal Com is flowing 3.038 

Mbbl/d of 42-degree-gravity oil, 148 

Mcm/d (5.228 MMcf/d) of gas and 

5.470 Mbbl/d of water following a 

32-stage fracture. The horizontal leg 

was drilled to 6,101 m (20,017 ft) out 

of a 3,979-m (13,054-ft) pilot hole 

in Section 14-26s-33e with produc-

tion from perforations at 3,891 m to 

6,066 m (12,766 to 19,902 ft). The 

lateral bottomed about 2.4 km to the 

north in Section 2 at a true vertical 

depth of 3,805 m (12,484 ft).

2 MEXICO

In Mexico’s Campeche Bay Eni com-
pleted #2-Amoca in Contractual Area 
1 and confirmed oil in multiple res-
ervoirs. The venture was drilled in 25 
m (82 ft) of water and hit 110 m (361 
ft) of net oil pay from several Plio-
cene reservoir sandstones, of which 
65 m (213 ft) were discovered in a 
deeper, previously undrilled horizon. 
The well confirmed the presence 
of 18-degree-gravity oil in the shal-
lower formations, while the newly 
discovered deeper sandstones con-
tain high-quality light oil. Additional 

drilling is planned at delineation wells 
#3-Amoca, #2-Mizton and #2-Tecoalli. 
Eni holds a 100% stake in the Area 1 
production sharing contract.

3 TRINIDAD

LGO Energy Plc completed its first 

development well, #682-GY, in Trin-

idad’s Goudron Field. The well was 

drilled to 349 m (1,145 ft) and is flow-

ing 80 bbl of 44-degree-gravity oil per 

day. It was tested on a 7⁄64-in. choke with 

a wellhead flowing pressure of 40 psi. 

Once the natural flow period ends, 

the well will be placed on pump at an 

initial stabilized rate estimated to be 

65 bbl/d. The discovery is the first in 

a series of planned Mayaro infill wells, 

each of which is forecast to have average 

IP rates of 45 bbl/d. The second well in 

the shallow infill program will be #683-

GY. According to LGO, the field has 

11.8 MMbbl of proven and probable 

reserves and is producing light sweet oil 

(about 37-degree-gravity). 

4 GUYANA

ExxonMobil Corp. announced 

results from the #1-Snoek offshore 

well in Guyana in the Stabroek 

Block. It hit more than 25 m (82 ft) 

of high-quality oil-bearing sandstone 

reservoirs. The well was drilled to 

5,175 m (16,978 ft) and is in 1,563 m 

(5,128 ft) of water. The latest comple-

tion is in the southern portion of the 

block, about 8 km (5 miles) southeast 

of the #1-Liza discovery. The drillship 

is being moved to drill #4-Liza. 

5 SENEGAL

Cairn Energy Plc has announced 

the results from offshore Senegal 

appraisal well #1-VR. The venture hit 

the targeted lower (500 series), and it 

confirms that the reservoir presence, 

fluid contacts and fluid quality are in 

line with the results from the previous 

wells. The deeper carbonate explo-

ration targets were encountered as 

expected with indications of hydrocar-

bons at the base of the well in a tight 

formation that is not viewed as com-

mercial. The #1-VR is being plugged 

and abandoned, and the drillship is 

moving location to begin operations 

at appraisal well #6-SNE that is about 2 

km (1.24 miles) south of #1-SNE. 

6 UK

An offshore U.K. exploration well 

in Block 205/23 has confirmed an 

oil discovery that is linked to the 

Lancaster Field, forming a single 

large hydrocarbon accumulation. 

Operator Hurricane Exploration 

Plc reported that its Halifax pros-

pect in the West of Shetlands blocks 

#205/23-3A was drilled to 2,004 m 

(6,575 ft). The well has successfully 

identified an extensive oil column 

significantly below local structural 

closure. The reservoir interval 

encountered is pervasively fractured 

with porosities similar to those at 

Lancaster. The well was drilled and 

cased to 2,004 m, and it was designed 

to isolate a potential gas cap and 

oil-bearing column. It has been sus-

pended to allow potential future 

operations to either deepen and/or 

perform further testing of the well.

7 NORWAY

Lundin Petroleum AB completed 

appraisal well #16/1-27 in the Edvard 

Grieg Southwest Field. The appraisal 

well is in PL338 on the southwestern 

flank of the field, and it was targeting 

additional resources to optimize the 

drainage strategy and to prove addi-

tional resources. It hit a 15-m (49-ft) 

gross oil column in a 94-m (308-ft) 

sandstone reservoir. The top reservoir 

was encountered deeper than planned, 

and the oil water contact was encoun-

tered at 1,948 m (6,391 ft), 9 m (29.5 
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ft) deeper than the established contact 

in this part of the fi eld. The results con-

fi rm a preliminary resource upside for 

this part of the fi eld at 10 MMboe to 30 

MMboe. The well will be permanently 

plugged and abandoned.

8 LIBYA

An offshore gas and condensate dis-

covery was reported by Eni at the 

company’s Libya Gamma Prospect 

in Contract Area D. The #16/3 B1 

is between Bouri Field and Bahr 

Essalam Field. It was drilled in 150 m 

(492 ft) of water to 2,981 m (9,780 ft) 

and hit gas and condensates in the 

Metlaoui Group (Eocene). Accord-

ing to Eni, the well has the capacity 

to produce more than 7 Mboe/d.

9 EGYPT

BP announced results from an 

offshore Egypt gas well in the east-

ern Nile Delta’s North Damietta 

marine concession area. The well, 

#1-Qattameya Shallow, was drilled 

to 1,961 m (6,434 ft). BP reported 

that electric logs, drill records, 

pressure data and fluid samples 

all confirmed a 37-m (121-ft) thick 

gas layer. Area water depth is 108 

m (354 ft). BP is considering link-

ing the discovery to existing Atoll 

Field infrastructure. 

10 BRUNEI

Shell Oil Co. has made an onshore 

discovery in the Lumut area of Bru-

nei at the #1-Layang-Layang explora-

tion well in the Seria Field. The well 

confi rmed a shale diapir trap that was 

interpreted from seismic data and 

Brunei fi eld outcrop studies. It was 

drilled to 4,139 m (13,579 ft), and 

well log evaluation shows a 300-m 

(984-ft) gas and oil column over six 

reservoir intervals in good-quality 

sands. Initial calculations indicate the 

target holds 18 MMboe.

11 PAPUA NEW GUINEA

Total announced preliminary 

results from the Antelope Deep 

prospect in Papua New Guinea. The 

#7ST1Antelope appraisal/explora-

tion well in PRL 15 is about 1.4 km 

(.86 mile) southwest of #5-Antelope 

and was deepened to test carbon-

ates in a seismically defi ned struc-

ture under Antelope Field. The 

carbonate target was encountered 

at 2,766 m (9,075 ft), and a 7-in. 

liner was set and about 9 m (29.5 ft) 

of core was cut. Additional drilling 

and testing is planned.
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PEOPLE

Energy XXI Gulf Coast Inc. 
appointed Douglas E. Brooks 
CEO and president. The board 
increased its size from six to seven 
directors, with Brooks filling the 
newly created directorship.

Enphase Energy Inc. named Badri 

Kothandaraman COO.

NV5 Global Inc. appointed Ed 

Pasewicz CIO of the company.

VAALCO Energy Inc. selected Phil 

Patman Jr. as CFO.

Devon Energy Corp. elected Jeff 

Ritenour to the position of execu-
tive vice president and CFO.

Jonah Energy LLC named Patrick 

Welch vice president and CFO.

Botan Osman took over 
the reins as new manag-
ing director at Restrata.

TAM International Inc. 
announced the passing of 
retiree Edwin (Ed) O. Stew-

art, Jr.  He joined TAM in 
1988 as service manager 

and held various positions through-
out his 21 years with the company, 
culminating his career there as man-
ager of alliance development. 

Paddy Hardey has been 
named general manager 
and senior vice president 
of commercial for the 

U.S. operation of M² Subsea. 

The Open Geospatial Consortium 
named Dr. Luis Bermudez executive 
director of its Innovation Program.

Bureau Veritas announced the 
retirement of Bernard Anne from 

his position as executive vice pres-
ident and managing director of 
the Marine Division. The marine 
and offshore activities have been 
merged to form the Marine & Off-
shore Division, of which Philippe 

Donche-Gay has been appointed 
executive vice president.

Sulzer appointed Steven 

Chesney sales director for 
the U.K. market.

Phaneendra Kondapi, a veteran 
engineering educator who helped 
develop the nation’s first sub-
sea engineering program at the 
University of Houston, has been 
named founding director of engi-
neering programs at the University 
of Houston at Katy.

PESA elected 13 industry leaders 
to its board of directors. Those 
appointed to the first term on 
the board are Chuck Chauviere, 
president of drilling for GE Oil 
& Gas; Kevin Crowley, president 
and CEO for Forged Products 
Inc.; and Charles Davison, pres-
ident and CEO for Fairfield-
Nodal. Members reappointed to 
the board include Burk Ellison, 
president of Supply Chain Services 
for DistributionNOW; Dan Domer-

acki, vice president, government, 
industry and global stewardship 
for Schlumberger; Dave Warren, 
president and CEO for Energy 
Alloys; Paul Coppinger, division 
president for Weir Oil & Gas; 
Galen Cobb, vice president of 
industry relations for Hallibur-
ton; Chris Cragg, executive vice 
president of operations for Oil 
States International; Robert 

Workman, president and CEO 
for DistributionNOW; Mark Wolf, 
vice president legal for Subsea 
Services and Surface Technolo-
gies at TechnipFMC; Bob Moran, 

vice president of government and 
external affairs at Halliburton; 
and Richard Alabaster, presi-
dent of Surface Technologies 
at TechnipFMC.

National Association of Regulatory 
Utility Commissioners President 
Robert F. Powelson and its exec-
utive committee have established 
a new Presidential Natural Gas 
Access and Expansion Task Force. 
Pennsylvania Commissioner 
John Coleman and Mississippi 
Commissioner Brandon Presley 
have been appointed as co-chairs, 
with North Dakota Commis-
sioner Julie Fedorchak serving 
as vice chair. The task force will 
be charged with developing best 
practices and recommendations 
regarding natural gas service for 
underserved and unserved areas 
of the country, including but not 
limited to rural communities.

EXCO Resources Inc. appointed Ran-

dall E. King to its board of directors.

Orwell Offshore Ltd. named Nigel 

Clark director of the company.

GATE Energy appointed Russ 

Ford and Robert “Rob” Rice to its 
board of directors.

Tang Kin Fei retired as non-executive 
and nonindependent director for 
Sembcorp Marine Ltd. Sembcorp’s 
board of directors appointed Neil 
McGregor as a nonindependent 
director of the company and Tan 
Seng Koon William as an indepen-
dent director of the company.

COMPANIES 

Newfield Exploration Co. has bro-
ken ground on a water recycling 
facility located in the STACK play 
in the Anadarko Basin (Kingfisher 
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County, Okla.). The complex, named 
the Barton Water Recycle Facility, 
is expected to process about 30,000 
bbl/d of water upon completion in 
third-quarter 2017.

Shell opened a new 52-acre cus-
tom-built technology center March 
31 in Bangalore, India, expanding 
the company’s R&D activities in Asia. 

Aqualis Offshore has opened an office 
in Taiwan to support local offshore 
wind and oil and gas developments.

Siemens opened the doors of a 
new service center in Geismar, La., 
devoted to serving the region’s oil 
and gas industry and related markets.

Tnemec Co. Inc. opened its new 
R&D facility March 30. This expan-
sion of the company’s current man-
ufacturing plant in North Kansas 

City, Mo., includes an upgrade that 
doubles the size of its previous R&D 
laboratory and office space while 
making improvements to its testing 
and ventilation equipment.

Yokogawa Meters & Instruments Corp. 
will change its name to Yokogawa Test 

& Measurement Corp. Oct. 1.

Mark Cavanagh, managing director 
of Crandale Consultants, acquired 
Oil Plus Ltd. from John Crane Inc. 
for an undisclosed value.

Chevron Corp. announced that 
its wholly owned subsidiaries have 
completed the sale of Chevron’s geo-
thermal business in Indonesia to Star 

Energy Consortium.

Emerge Energy Services LP closed a 
transaction in April to acquire Osburn 

Materials for about $20 million.
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Even Gjesdal, Cubility

O
ne of the greatest dilemmas for oil and gas 

operators is when they should implement new, 

innovative and potentially disruptive technologies—

technologies that change the way the industry works.

Does the industry do this when the market outlook 

is rosy and the focus is on production with the pumps 

running 24/7? Or does the industry do this at quieter 

times when it’s relatively seamless to access, modify and 

upgrade rigs (as is the case in the North Sea at present, 

for example)?

That being said—when things are starting to ramp 

up again, as is the case on the North American shale 

plays—does that also provide an opportunity to reeval-

uate one’s technology strategies and enter a new era of 

long-term sustainable success and increased efficiencies?

In both cases, there is still a need for operators to make 

those tough decisions around technology and behavior 

change. Every operator strives for faster, more effective 

E&P and drilling operations. Now is the time to do it.

The good news is that this message is starting to resonate.

In the areas of solids control and fluids management, 

for example, the industry has started to embrace new 

technologies over traditional shale shakers, which is a 

technology that has been around for decades and uses 

vibrations and high gravitational forces to filter out sol-

ids for discharge or treatment. 

In such cases, alternative and radically different tech-

nologies that improve separation enhance the quality of 

the drilling mud to deliver superior drilling, and reduc-

ing waste costs can strike a real chord with operators 

looking to secure that extra competitive edge.

And embracing these new and disruptive technolo-

gies is having an almost immediate impact on the bot-

tom line, particularly in the onshore market, where cost 

strategies and structures can be adapted more easily 

than offshore.

In the case of onshore drilling pads, for example, 

which are increasing in their flexibility and turnaround 

times, implementing new solids control technologies 

can have an impact on cost budgets almost immediately.

Of course, there are capex hits when deploying such 

new technologies, but the impact on drilling opera-

tions, fluids management and solids control can affect 

the bottom line quickly. No longer can operators put 

off new technologies because they see the benefits as 

being enjoyed by future people in their roles. 

Changing behavior when it comes to drilling opera-

tions isn’t easy, particularly when margins are so tight 

or the focus is on increasing production. However, the 

simple messages of improved drilling efficiencies and 

cost reductions are impossible to ignore, and the quest 

for new technologies and new ways of working must 

never be put on hold. 

The oil and gas sector should be part of a continuous 

product development process where technology innova-

tion, improved efficiencies and reduced costs are seen 

every day. The operators that understand this will reap 

the benefits now and well into the future. 

No better time to embrace disruptive 
technologies 
The quest for new technologies and new ways of working must never be put on hold.

A solids control system eliminates the traditional process of 

shaking fluid and solids. (Source: Cubility)
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