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courtesy Malfere Damien, Total; Cover design by Felicia Hammons)
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Niobrara completion: 1.185 Mbbl of oil, 4.048 MMcf of gas 
per day       
A Niobrara discovery in the Powder River Basin was tested fl owing 
1.185 Mbbl of oil, 114.6 Mcm (4.048 MMcf) of gas and 925 bbl of 
water per day. Chesapeake Operating Inc.’s #6H Fetter NW 15-33- 71 
A is within the Northwest Fetter (Deep) Unit in Section 15-33n-71w in 
Converse County, Wyo.

Gulfport completes two Scoop-Woodford wells in Oklahoma    
Two high-volume Scoop play-Woodford producers were drilled from 
a common pad by Oklahoma City-based Gulfport Energy Corp. in 
Section 15-3n-5w of Grady County, Okla.

Haynesville well fl ows 36 MMcf of gas per day     
IHS Markit announced that Comstock Resources Inc. tested a 
Haynesville Shale well with the highest daily rate of any horizontal well 
completed in the play. The Logansport Field well is in DeSoto Parish, 
La. The #1 Billingsley 25-24HC fl owed 1 MMcm (36 MMcf) of gas and 
1.130 Mbbl of water per day through perforations at 3,455 m to 6,061 
m (11,335 ft to 19,885 ft).

Powering ahead for the subsea factory 

By Subsea Engineering News

The subsea factory has long been the aim of E&P 
companies, and step by step it is becoming a 
reality. One of the key components is technology 
for the distribution, delivery and control of the subsea 
power system.
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India’s reforms aim to attract oil, 
gas investment 

By Tara Chand Malhotra, 
Contributing Editor

The country seeks to attract a $40 billion 

investment in its E&P sector over next 

fi ve years. 

NEB report: Canada expects 

slow decline in fossil fuel usage 

By Markham Hislop, Contributing Editor

The report said the decline won’t 

affect the Western Canadian oil and 

gas sector, which continues to expand 

throughout the forecast period. 

IEA: Energy sector on ‘cusp of a 
new digital era’ 

By Velda Addison, Senior Editor, Digital 

News Group

Use of digital technologies such as 
those associated with enhanced 
reservoir modeling, advanced seismic 
data processing and sensors could lead 

to a 10% to 20% drop in production costs for the oil and gas industry. 
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Hope on the horizon? 
A study indicates happier employment statistics in 2018.

A
fter three years of layoffs and heartbreak, could there actually be hope on 

the horizon?

A major industry study indicates that the tide could be turning. For the 

first time since 2014, there might be more jobs created than lost over the 

next 12 months, according to an NES Global Talent study. Oilandgasjob-

search.com contributed to the research, which indicates that almost 90%  

of employers expect staffing levels to either remain the same or increase 

in 2018.

More than 60% of employers expect to recruit “significantly” during the 

next 12 months, with 23% expecting a ramp-up of 5%, 19% anticipating a 

ramp-up of between 5% and 10% and 17% aiming for an increase of more 

than 10%. Only 11% of employers expect to cut jobs, according to the survey.

The survey included more than 3,000 employers and almost 7,000 workers 

for the 2017 report.

Commenting on the survey results, NES Global Talent CEO Tig Gilliam 

said, “Globally, we are now increasingly confident that the market sup-

ports increased investment in the energy sector. Energy companies, with 

the support of their partners, have right-sized their organizations for the 

current levels of activity. With a stabilized price environment and lower 

cost profile, more and more assets offer attractive returns on investment 

and operations. 

“This increasing activity is leading the higher performing companies to 

refocus on recruiting quality people to lead and deliver value.”

Gilliam went on to say that a sharp increase in U.S. shale activity is lead-

ing this activity, but there also has been an uptick in other capital projects 

globally. “The increasingly positive tone of our clients and contractors is a 

welcome signal of the turnaround in the market, and the participants in this 

survey echo that sentiment,” Gilliam said.

To say this is good news would be sort of “master of the obvious” at this 

point. So many people have lost their livelihoods during this latest downturn, 

and any glimmer of an uptick is a good thing, even for those who have turned 

their back on the industry and moved on to other things. 

But some people make that decision without a layoff, and I’d like to take 

this opportunity to announce that my position at Hart Energy will be chang-

ing as of Jan. 1, 2018. I’ll still be handling exploration coverage, but it will 

be on more of a part-time basis while I start to savor the joys of retirement. 

I’ve worked at Hart for more than 22 years, and I think it’s time to let the 

next generation have all of the fun. This industry isn’t dead 

yet. And with the latest influx of Big Data, digitalization, 

data analytics and the Industrial Internet of Things, there 

will be plenty to write about for decades to come. 
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mailto:rduey@hartenergy.com
https://www.epmag.com/
https://Oilandgasjobsearch.com/
https://Oilandgasjobsearch.com/


December 2017   |   EPmag.com8

industry
PULSE

Victoria Caylor, Scott Energy Technologies

I
nvestors are asking oil and gas companies for greater 

disclosure regarding sustainability practices. Even 

larger companies in the industry are not exempt. Share-

holders at ExxonMobil Corp.’s recent annual meeting 

voted to pass a proposal that asks the company to con-

duct a climate “stress test” to measure how regulations to 

reduce greenhouse gases (GHGs) as well as the advent 

of new competing energy technologies may impact the 

value of its oil assets. This illustrates a developing trend 

in investor sentiment wherein climate change is increas-

ingly viewed as a substantial risk that warrants greater 

transparency from oil and gas companies.

Oil and gas companies as a whole are placing greater 

emphasis on the inclusion of sustainability information 

in their reporting, but the information they are currently 

providing lacks depth and insight into the company. 

Using broad terms and generalities is a common tactic 

that results in a lack of specificity as to how these compa-

nies are equipping themselves to handle environmental, 

social and governance (ESG) issues and to what extent 

they are mapping out strategies for the future. One of 

the largest hurdles oil and gas operators will encounter is 

how to appropriately account for their drilled cuttings. 

“Reporting is a means for organizations to show their 

commitment to transparency and to show their progress 

toward meeting certain goals. … [and] to improve compa-

nies’ abilities to prepare sustainability reports and disclo-

sures that are meaningful to stakeholders,” according to a 

recent article in the American Association of Drilling Engineers. 

The desire for additional information should not be 

viewed as a punitive objective. All companies have unique 

strengths and weaknesses, and this information would 

benefit investors since they would have more information 

to better judge their investments. For example, an inves-

tor might have a strong preference to choose a company 

strictly based on the fact that it maintains a very conscien-

tious approach toward managing its environmental impact 

and its waste management practices, but conversely that 

same company might be weaker on employee safety issues. 

Investors might balance their portfolios by making other 

investments based on placing a high value on remark-

able safety records. Most companies view sustainability 

reporting as unsolicited surplus information that could 

be adversely utilized by investors looking for a reason to 

reduce or eliminate their investment in that company. 

While some companies may have reason to be cautious, 

most have substantial untapped opportunity to exhibit 

their particular set of strengths within the industry. 

What investors don’t know yet
Let’s use the example of drilled cuttings. Until compa-

nies better understand the composition of their drilled 

cuttings, there will not be meaningful reportable infor-

mation for investors. The Sustainability Accounting 

Standards Board (SASB) issued provisional standards 

for reporting sustainability information to help guide 

companies through the reporting process. Even though 

waste management is not currently included as a SASB 

sustainability topic, drilled cuttings indirectly fall into 

several other categories. Companies should take heed 

that even though the topic was not directly listed, they 

will still need to report how their waste affects GHG emis-

sions, air quality, water management, biodiversity impacts, 

community relations and management of the legal and 

regulatory environment. It is scientifically proven, but 

perhaps not common knowledge, that all of the above-

mentioned issues are directly tied to drilled cuttings and 

contemporary disposal practices. As an example, the limit 

of chlorides in drinking water is 250 mg/l, but the weight 

of chlorides generated per horizontal well can range 

Fate fueled by drilled cuttings   
What do investors want from the oil and gas industry? 

Operators need to take a proactive approach to managing risks 

associated with drilled cuttings. (Source: Scott Energy Technologies)

https://www.epmag.com/
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from 4,000 lb to 170,000 lb, or 2.5 tons to 85 tons. To 

dilute these chlorides to a level considered safe for drink-

ing water would require between 2.6 million gallons and 

8.9 million gallons of water. To put that in perspective, an 

Olympic swimming pool contains 660,430 gal of water, so 

each horizontal well drilled would require enough water 

to fill between four and 136 Olympic swimming pools just 

to dilute the chlorides. As rules and regulations regarding 

drilling waste, and specifically drilled cuttings, become 

more robust and narrow in scope, investors will have 

more information available to them that historically has 

been unreported. 

Considering short-termism 
The phenomenon of short-termism can best be described 

as an operational strategy employed by executives to focus 

more exclusively on shorter term financial objectives at 

the expense of creating opportunities for longer term 

value creation, which often has been done for the sake of 

satisfying investor demands. 

“Surveys indicate that the overwhelming majority of 

CFOs would destroy economic value to meet short-term 

earnings targets,” according to a recent article in the 

Financial Analyst Journal. 

Executives often cite an erratic market and persistent 

demand for financial capital as a key driver, forcing them 

to make decisions that might not be congruent with sound 

long-term business strategies. Companies must understand 

that the investor landscape continues to evolve and thus 

necessitates their own strategic evolution. Investors are 

becoming less myopic, looking farther into the future and 

to invest in companies that will not only be a good long-

term investment but also will be an environmentally respon-

sible choice for the betterment of future generations. 

As an illustration, investors historically have generally 

made investment decisions based on maximizing yield, 

or return. Little thought was given to the stability of the 

company or the methods employed to earn those profits. 

The new generation of investors is diverging from this tra-

ditional mindset by placing a greater emphasis on a more 

https://www.epmag.com/
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holistic set of valuation principles and investing in compa-

nies they believe in. This new generation willingly accepts 

a lower short-term rate of return in exchange for a solid 

ESG structure and innovative strategies for future success.

Fiduciary responsibility 

The scope of fi duciary duty that trustees have with their 

investors is changing. Maximizing fi nancial returns is not 

a guiding concept enshrined in the defi nition of fi du-

ciary duty. Indeed, fi duciary duty encompasses not just 

what is good for today’s investor but what is benefi cial for 

future investors and the economy as a whole. Some are 

arguing that professionals are in breach of their fi duciary 

obligations by making short-sighted investments in com-

panies that do not have strong ESG policies. 

A 2005 U.N. report stated, “In our opinion, it may be 

a breach of fi duciary duties to fail to take into account 

ESG considerations that are relevant and to give them 

appropriate weight, bearing in mind that some import-

ant economic analysts and leading fi nancial institutions 

are satisfi ed that a strong link between good ESG per-

formance and good fi nancial performance exists.” 

Even if fi nancial disclosure laws may be slow to evolve, 

there is clearly a natural move in societal thinking toward 

inclusion of ESG performance in investing. Protecting 

future investments, mitigating risk and creating overall 

economic growth potential is an integral part of provid-

ing returns for future investors. Individuals entrusted 

with fi duciary duty need to ensure that an oil and gas 

company’s waste management practices and resource 

allocation are also given due weight along with other 

fi nancial considerations. 

When companies don’t want to disclose 

The SASB created provisional standards that are set to 

be released in fi rst-quarter 2018 to provide guidance 

to companies on the disclosure of sustainability topics 

that are material to their industry. However, at this time 

there is no mandate that requires companies to disclose 

all material information. Investors are asking for more 

information, but until the Securities and Exchange 

Commission requires sustainability reporting to accom-

pany fi nancial reporting, reporting will continue to lack 

the insight that investors desire. Companies are often 

quick to provide news of achievements but are not so 

apt to freely volunteer information that may be viewed 

in a negative light. If companies do disclose information 

that could be perceived negatively, they often use gener-

alized terms and cite vague industry standards. 

While the concept of sustainability accounting has 

been around for a while, the execution is still in its 

infancy. The SASB uses an algorithm that searches trade 

journal articles, industry publications, bulletins, etc., 

and tags keywords that appear with some frequency. 

Once a word is tagged, the SASB will review the con-

cept for consideration of materiality and inclusion in its 

standards. It uses this method to better gauge what is of 

interest to the public and investors. The SASB already 

tagged the environment group as being the defi ning 

dimension for the nonrenewable resources sector. The 

environmental dimension includes topics such as GHG 

emissions, air quality, energy management, fuel man-

agement, water/waste water management, biodiversity 

impacts and waste/hazardous waste management. 

Where does this leave the future? 

The Financial Accounting Standards Board (FASB) 

said, “To assess an entity’s prospects for future net cash 

infl ows, existing and potential investors, lenders, and 

other creditors need information about the resources 

of the entity, claims against the entity, and how effi -

ciently and effectively the entity’s management and 

governing board have discharged their responsibilities 

to use the entity’s resources. Examples of such respon-

sibilities include protecting the entity’s resources from 

adverse economic variables such as price and techno-

logical changes while ensuring that the entity complies 

with applicable laws, regulations and contractual provi-

sions. Information about management’s discharge of its 

responsibilities also is useful for decisions by investors, 

lenders and other creditors who have voting rights or 

otherwise infl uence management’s actions.”

The FASB and SASB recognize that disclosed informa-

tion needs to be material, error-free and neutral, compa-

rable across an industry, verifi able, reported in a timely 

fashion, and understandable to the average investor. Oil 

and gas companies will most likely be confronted with 

their drilling waste issues. If it doesn’t appear on the 

SASB radar for review fi rst, then this issue will fi nd its 

way into the public domain as a result of civil litigation. 

To avoid getting caught playing defense through the 

court of law and through the court of public opinion, oil 

and gas operators ought to take a more prudent and 

proactive approach to managing risks associated with 

drilled cuttings and their attendant liabilities. 

References available.

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 story ideas to Group Managing Editor 
Jo Ann Davy at jdavy@hartenergy.com.

https://www.epmag.com/
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Simon Towner, KOIOS Master Data Ltd. 

I
t is argued that productivity is the most important 

driver of a country’s prosperity and with it, tax reve-

nues and personal incomes. According to the Office for 

National Statistics, the executive office for the U.K.’s 

Statistics Authority, international comparisons of pro-

ductivity show the U.K.’s productivity is only ranked fifth 

among the Group of Seven countries. Since 2007 only 

Italy has seen weaker productivity growth. The persistent 

weakness in productivity has puzzled economists, and 

some believe one cause is falling productivity in the oil 

and gas sector.

It is crystal clear that the U.K. needs to urgently 

improve productivity as it undertakes Brexit. Of course, 

this not only applies to the U.K. With low oil prices and 

the World Bank not expecting prices to rise sharply in 

the long term together with growing alternative energy 

sources, many countries need to find ways to make their 

oil and gas businesses be more productive.

But what can be done to achieve this turnaround? 

Implementing processes to address data quality is argu-

ably a very strong candidate.

Improving data through standards
The manufacturing industry needs accurate and com-

plete technical dictionaries that incorporate compre-

hensive product catalog item data to order the right 

product at the right time and from the right supplier.

Product specification data undergoes discrete changes 

in format and content as it proceeds through each com-

pany in the supply chain. In some cases these changes to 

data may be on purpose; in other cases they may be inad-

vertent. From the beginning to the end of the purchasing 

process these changes will have been aggregated to such 

an extent that it is difficult to know which spares and 

replacement parts to purchase and from which suppliers 

to keep machinery running and minimize downtime.

Millions of product identifiers for all types of products 

and services across the global supply chain, the data 

cleaning work and handling of errors in the purchasing 

process all adds up 

to increased costs 

measured in millions 

of dollars per annum 

along with a significant 

loss in productivity.

The business chal-

lenge, particularly for 

organizations in the 

oil and gas sector, 

is to streamline the 

order process and 

eliminate these errors, 

thereby significantly 

increasing productiv-

ity while also making 

products and services 

more attractive to 

international buyers.

A recent study 

recommended the 

Improving economic productivity by 
mastering data   
The application of international standards to data is leading to increased efficiencies in the 

oil and gas sector.

The KOIOS 8000 Technical specification converter enables manufacturers to transform their technical specification 

data into ISO 8000-compliant XML files for exchange in multiple languages without loss of meaning, enabling full 

and unambiguous collaboration across the entire supply chain. (Source: KOIOS)

https://www.epmag.com/


EPmag.com   |   December 2017 13

digital
OIL FIELD

industry adopt data stan-

dards and processes and 

use technology, automation 

and industry standards for 

data cleansing, processing 

and sharing. Doing so frees 

up valuable time for high-

end data consumers and 

improves efficiency.

Manufacturers already 

use international standards 

for their quality manage-

ment processes, such as 

International Organization 

for Standardization’s (ISO) 

9001, and for manufacturing 

standards, such as the ISO 

Technical Committee’s 67, 

but not the data that define 

product specifications. It makes perfect sense for these 

companies to implement data standards. ISO 8000 

together with ISO 22745 are fast becoming the de facto 

data standards for this.

The Kingdom of Saudi Arabia as part of its Vision 

2030 program has developed a National Industrial 

Strategy with ISO 8000 at its core. During summer 2017 

exporters of industrial items began to receive notifi-

cations requesting that they comply to ISO 8000. This 

compliance will enable Saudi Arabia to automatically 

charge the correct import tariff, speed up the import 

process and, most importantly, enable companies based 

in the Kingdom to benefit from product specifications 

meeting stringent data standards. Saudi Aramco is one 

of many major organizations leading this initiative.

Adoption of these ISO data-quality standards requires 

each company to register a unique prefix and then pub-

lish its technical dictionary and product specifications 

in an open searchable registry. The prefix acts like a 

domain name system address and points buyers to the 

source company. All specifications can be downloaded in 

machine-readable form, enabling everyone and every sys-

tem in the supply chain to share the exact same data. This 

results in the elimination of failed orders as well as the elim-

ination of expensive, time-consuming data cleaning services.

While adoption may first appear daunting, the onboard-

ing process can be very quick since innovative software 

now exists to make implementation quick and painless. 

For instance, KOIOS Master Data has launched a soft-

ware suite that enables companies to structure their data 

in accordance with the ISO 8000 requirements. Following 

the launch of the KOIOS 22745 Content Engine and the 

KOIOS 8000 Technical Spec Converter software, compa-

nies can quickly publish an open technical dictionary and 

create ISO 8000-compliant product specifications. 

Case study
For engineering company 3-Sci, the ability to convert its 

product data into ISO 8000-compliant specifications was 

critical. According to the company, it would have taken 

months to wade through the ISO standards, interpret 

them and then write software to create compliant spec-

ifications. The company fully met the requirements of 

ISO 22745 and ISO 8000 in three days. 

“We are committed to quality, and that applies in 

equal measure to the quality of data in our technical 

specifications as it does to the products themselves,” 

said Richard Caldwell, chief electronics engineer at 

3-Sci. “Having an open technical dictionary and ISO 

8000-compliant technical specifications enables our cus-

tomers to be totally confident about the product they 

are buying and know exactly what the detailed proper-

ties and values are without any misunderstanding or the 

need to make potentially erroneous assumptions.

 “With an international customer base including cli-

ents in the Middle East, it is absolutely imperative our 

specifications are fully understood no matter where 

they are purchased. The open technical dictionary 

with KOIOS 22745 is fundamental to ensure everyone 

has a shared understanding of our products and their 

detailed specifications, while ISO 8000 ensures we 

can share our specifications electronically easily and, 

importantly, with a full description and in a format 

that is machine-readable.” 

End users of the KOIOS 8000 Technical specification converter can with the click of a mouse learn the name of a 

particular component, in this instance a sealed end cap for cables, in a variety of languages. (Source: KOIOS)
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Kevin Buchan, Tendeka 

T
he concept of the digital oil field is based upon using 

intelligent software/hardware to perform tasks in the 

oil field’s upstream sector and to combine these into 

an automated process from data gathering and deci-

sion-making to process and workflow execution. The 

aim is to improve decision-making to provide an optimal 

production environment for maximum recovery and 

increased efficiency.

The industry focus on the digital oil field has been 

around for some time and was born out of the desire 

to improve profitability and efficiency by automating 

much of the processes across the oil field. For this to 

happen, technology providers must focus on the devel-

opment of systems that can be integrated into this digi-

tal oilfield vision. 

Downhole components
The digital oilfield concept has been used in temporary 

applications such as drilling and well test operations 

with great success. However, the uptake in permanent 

completion applications has been low, and even those 

that have been implemented are often not utilized to 

the maximum effect.

Significant advancements have recently been made on 

surface systems, partially due to the overlap with other 

industries and the role Big Data play in the digital oil-

field vision. Downhole components have unfortunately 

not progressed at the same speed, and new advance-

ments in downhole monitoring and control technology 

are required to provide in-well production optimization.

The early digital oil field allowed companies to cap-

ture more data and have those analyzed in real time 

or near real time to optimize production and improve 

well performance. One of the key attributes to this was 

improving efficiency in decision-making by removing the 

middle man and delivering the data directly to the right 

people and into the right models. The vision now is that 

the digital oil field will take the next step and provide 

full automation for production optimization by using 

truly intelligent systems and closing the feedback loop.

Most intelligent downhole monitoring and control 

equipment used is operated via hydraulic and/or 

electric control lines that run between the downhole 

Integration of wireless systems to the 
digital oil field   
A pressure pulse telemetry system can be applied to downhole devices for communication 

in flowing wells and used to provide a wireless alternative to existing data transfer and  

actuation methods.

Remote data management is delivered through Tendeka’s DataServer 

software. (Source: Tendeka)

Tendeka’s digital oil field offering covers multiple aspects. 

(Source: Tendeka)

+ REAL-TIME 
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device and surface control system to provide power 

and communication. These control lines can often 

limit the completion design and lead to increased cost 

and complexity. They also have the potential for early 

and permanent failure, meaning a key component of 

the digital oil field may be reductant before the well is 

brought online.

These solutions are targeted toward new field devel-

opments, and there are limited options for replacement 

of failed equipment or equipment for existing wells 

other than a complete workover.

As discussed previously, there are a variety of digital 

oilfield solutions on the market for topside applications, 

and these can be integrated into existing fields to man-

age data and automate processes. The same cannot be 

said for downhole solutions, and most of the intelligent 

equipment on the market does not address the needs 

of existing assets. Without these retrofittable intelligent 

downhole systems, the full benefit of the digital oil field 

is out of reach economically for several mature fields. 

Pressure pulse technology
Tendeka has developed a pressure pulse telemetry system 

that can be applied to downhole devices for communica-

tion in flowing wells and used to provide a wireless alter-

native to existing data transfer and actuation methods.

The telemetry was first applied to a downhole pres-

sure/temperature (PT) gauge, creating the PulseEight 

Wireless Gauge, which expanded the limited function-

ality of a memory gauge. This provided a means of 

adding real-time downhole data from an existing well 

into reservoir models rather than waiting for the mem-

ory gauge to be pulled to surface before analysis could 

begin. This led to greatly improved efficiency as it 

allowed data to be viewed in real time and meant faster 

decision-making on optimization techniques.

Since then the PulseEight device has been modified 

and upgraded to include PT monitoring, remote valve 

actuation and downhole regulation of flow/pressure and 

has been through an in-depth qualification program.

Tendeka’s PulseEight system is now a modular mon-

itoring and control device with semi-duplex wireless 

communication. The device is powered using primary 

battery cells and can transmit downhole pressure and 

temperature data to surface as well as act as a remotely 

operated variable-position flow control valve.

The device is designed to be retrofitted within the pro-

duction tubing using standard intervention techniques. 

This allows mature fields and existing wells that have 

already embraced the digital oil field in their topside 

infrastructure to install intelligent downhole systems 

cost-effectively and without a 

full workover. This enables full 

reservoir automation for existing 

assets, reducing the man hours in 

data analyses/sorting and allow-

ing faster implementation of res-

ervoir optimization techniques.

The PulseEight Wireless 

Intelligent Completion can be 

used in several different scenar-

ios, with the possibility of using 

multiple devices in a single well 

to provide a range of function-

alities, from PT monitoring, 

interval control, gas hydrate 

prevention and downhole reg-

ulation to simple on/off plugs 

that can actuate on command or 

autonomously based on well con-

ditions. Since the valve can be 

set anywhere in the production 

tubing using conventional bridge 

plugs, there is great flexibility 

and range in the device’s perfor-

mance objectives.

Tendeka has successfully deployed the PulseEight sys-

tem in fields across the world, from the Troll Field off-

shore Norway to the U.S. onshore market. The applica-

tion of these projects has varied from simple downhole 

PT monitoring to remote operation of downhole valves.

With a prolonged reduction in global oil prices, the 

focus has shifted toward optimizing existing assets and 

extending production life rather than pursuing high-

capex new field developments. The initial offering has 

been designed with the aim of providing retrofittable 

intelligent completions to address the problems faced 

in mature fields such as failed permanent completion 

equipment and outdated/inefficient technology.

Current R&D efforts are focused on expanding the 

operational envelope of the technology by developing a 

through-bore option for zonal monitoring and control, 

which will complement the company’s other lower com-

pletion offerings. In addition to this, work is ongoing to 

build on the intelligence of the existing system with the 

aim of creating a team of goal-seeking downhole devices 

to work autonomously, further enhancing the efficiency 

and performance of intelligent completion equipment 

for the digital oil field.

Both projects will include focus on extending battery 

lifetime at downhole conditions to open up the possibility 

of “life of well” applications for wireless technology. 

An example of the PulseEight 

device set in production tubing 

is shown. (Source: Tendeka)
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Rhonda Duey, Executive Editor, E&P, and Steve Toon, 

Editor-in-Chief, Oil and Gas Investor

U
pstream. Midstream. Downstream.

Fullstream?

When two uber-large companies merge and bring dif-

ferent pieces of the puzzle together, maybe it’s time to 

rethink the jargon. When Baker Hughes and GE Oil 

& Gas merged earlier this year, they created what, in 

President and CEO Lorenzo Simonelli’s vision, was a 

“fullstream” company that delivers one unifi ed view 

with predictive analytics of oil and gas equipment, 

operations and process data that improve operational 

effi ciency, speed and decision-making. Given both 

companies’ longtime involvement in the oil and gas 

industry, this marriage is taking the best from two 

great worlds of brands and history. Baker Hughes, 

for instance, comes from Hughes Christensen, Baker 

Oil Tools, Baker Atlas, etc. GE Oil & Gas, meanwhile, 

bought turbomachinery leader Nuovo Pignone, then 

Vetco-Gray and a host of other companies to enter the 

upstream oil and gas industry in a meaningful and ulti-

mately industry-leading way.

The result? Perhaps the world’s largest oilfi eld ser-

vices, technology and equipment provider.

E&P recently visited with Simonelli to gather informa-

tion about this new relationship.

E&P: It seems like this kind of 

merger is an early sign of things 

to come. How would you say the 

landscape has changed for service 

providers over the past few years?

Simonelli: The decreasing price 

of oil has caused a radical rethink-

ing of productivity and the need for 

productivity going forward. Uncon-

ventional shale and the abundance 

of gas have really changed the land-

scape. This didn’t happen overnight. Just like in the ’80s 

when we thought we reached peak oil, the industry had 

to change the way it operated. It’s the same thing today in 

this lower-for-longer environment. 

Now you’ve got to fi nd new ways of taking out ineffi -

ciencies. The merger of Baker Hughes and GE Oil & Gas 

was the opportunity to integrate product services and 

solutions with the backbone of technologies from the GE 

store and digital analytics that could help our customers 

reduce nonproductive time [NPT], increase production 

and enable them to be competitive. Our customers are 

also in a new world. The international oil companies 

are asked, ‘Where’s the return? Where’s the cash fl ow, 

and where are the dividend payments?’ The national oil 

companies are challenged by pressure around taking gov-

ernment money into large capex projects and continue 

to be driven by the need to be effi cient. And you’ve got 

these new independents that have been created and may 

have fi nancing from third parties such as private equity 

that often bring on additional expertise and partners to 

execute these projects. So it means that now an oilfi eld 

service company has to be able to provide new capabili-

ties and new solutions to enable these projects to go for-

ward at lower commodity prices.

E&P: You’ve mentioned that disruptive change is the 

new normal. Can you go into a little more detail?

Simonelli: Yesterday you would have had a traditional 

way of drilling a well. You would have worked with multi-

ple providers for every stage of the well’s development—

drilling services, rig contractors and lift providers, 

among others—and then worked with somebody else to 

actually move the product and, ultimately, get it to an 

end point. Now we are interconnecting these operations 

and collaborating with our customers up front to pro-

vide tailored, outcome-based solutions.

But the real disruption comes when you bring in data 

and analytics. For example, capturing data while drilling 

provides a clearer picture of the subsurface to more 

accurately drill and place the well. It also helps us make 

more informed decisions around the overall comple-

tion and production strategy. These things are driving 

effi ciencies and productivity gains that enable us to con-

tinue, but it’s a disruption. 

I think technology is the biggest disruptor that we 

have. And this is not uncommon in other industries. If 

anything, the oil and gas industry is slower at adopting 

Redefi ning the process  
The merger of Baker Hughes with GE Oil & Gas is intended to lead to some changes in the 

way the energy industry does business.

Lorenzo Simonelli
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some of the technologies that you see 
in automotive, aviation, power, etc. 
And today the oil and gas industry is 
still two to three times more inefficient 
than other industries.

E&P: About 10 to 15 years ago a lot of 

the major service companies wanted to 

become one-stop shops, and it didn’t 

really work very well because different 

people involved with the oil companies 

had different providers or different 

tools that they preferred. Do you think 

we’ve gotten past that barrier?

Simonelli: No, I think it’s a process of 
change that will happen with some cus-
tomers faster than others. And we do 
have different types of customers. Each 
of them takes a different approach. 
What we do have, though, is much 
more discussion on outcome-based 
capabilities. I think that is different.

Before it was about the turning of 
a wrench. Now it’s about outcomes—
greater efficiencies, improved produc-
tion and lower costs per barrel. It’s 
a different dialogue, and it’s being 
enabled by the visibility and the oppor-
tunity to collect data.

An example is asset performance 
management. BP has installed the POA [Plant 
Operations Advisor] solution, which uses Predix and 
asset performance management capabilities, on one 
of its offshore platforms, and the system enables the 
company to take dispersed operational data that 
previously were not connected and have those data 
reviewed in one consolidated base. This allows better 
outcomes, improves facility reliability and helps prevent 
unplanned downtime.

E&P: What makes your company unique in this environment?

Simonelli: We’re combining two companies with great 
brands and history in the oil patch. There’s Baker Oil 
Tools and Hughes bits and others on the Baker side. 
Then there’s Edison from the General Electric perspec-
tive. We’re marrying technology, and now we’re able 
to take new capabilities from the GE store such as 3-D 
printing and additive materials, digital, power, gas tur-
bines and aviation monitoring and bring it all into the 

oil and gas space. That’s going to have a huge transfor-
mative effect as we go forward.

Think about 3-D printing. Previously, you would 
have to cast a drillbit. Why not design it and then 3-D 
print it at the well site? If you need a spare part, you 
can 3-D print a spare part. We can think about new 
designs and materials we make our parts in as well. 
This is a huge opportunity. 

Digital capabilities are another opportunity. Big Data 
can drive big outcomes. One percent reduced NPT is 
equivalent to $100 million dollars in some cases. And 
yet even today less than 5% of oil and gas equipment is 
actually digitally connected and used to make key opera-
tional decisions. The average offshore rig has 30,000 sen-
sors attached that generate data. Yet so far no more than 
1% of it is used to make decisions. This is an astounding 
amount of unused but potentially essential information. 

We can monitor the performance of our electric sub-
mersible pumps, and we combine that with the informa-
tion from the reservoir. We’ve been able to increase the 

The NovaLT suite of products is designed to supplement an increasing trend for distributed 

power generation closer to the point of consumption. With efficiency between 80% and 90% 

in cogeneration applications, BHGE’s NovaLT family of gas turbines represent an advanced 

solution to produce heat and power. The modular built of the NovaLT16 significantly  

reduces customized engineering needs, which in turn enhances delivery time and saves 

total cost to customers. With a power turbine speed of 7,800 rpm, it is ideally suited for 

pipeline compression—with direct coupling to the latest pipeline compressors featuring 

high-performance stages and 89% or higher compressor efficiency. (Source: Baker Hughes, 

a GE company)
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recovery rates and increase production by 5% to 6% in 

some fields in the Middle East.

These are things that are out there now, and I think 

we’re going to be able to really connect all of the inter-

spersed pieces and take out the inefficiencies. Our term 

‘fullstream’ means we’re offering solutions from the 

upstream to the midstream to the downstream, though 

we’re not always going to sell a fullstream solution. The 

ability to integrate solutions and link data and output 

together will continue to be transformative.

Take an example such as Twinza, which we announced 

in early August off of Papua New Guinea. We’ve got the 

appraisal well, we’ve got the reservoir information, we’ve 

got the subsea capability and we’ve got the topside equip-

ment coming. So we’re able to enhance the offering and 

make it outcome-based and more streamlined for Twinza.

Look also at the opportunities that we have to con-

nect lifting equipment through the life cycle of the well. 

We’re the biggest provider of lifting equipment now 

within the industry. We can look at the life of the well 

and change the equipment that’s necessary to optimize 

its performance.

E&P: You’ve said before that you plan to 

‘redefine the process.’ What do you mean 

by that?

Simonelli: This early collaboration with the 

customer—breaking down the siloes—not 

only in the upstream but also in midstream 

and downstream is so important as we part-

ner to help get these projects advanced with 

our customers. I also think we’re going to 

redefine the process by focusing on safety, 

simplification and productivity. There are 

inefficient processes and challenges we can 

help solve together with our customers. New 

technology and partnerships will continue to 

redefine and accelerate the process. 

For example, if you think about the setting 

of an oil field, it tends to be in a remote loca-

tion. Today people get into a pickup truck 

and look at each of these sites and take read-

ings. There’s a huge amount of associated 

time, and there’s also the safety perspective. 

But there are so many innovations in inspec-

tions and the type of data and readings we 

can get now, and even how we get them. Why 

not do this through drones? You have drones 

that are able to pick up moisture. You have 

drones that are able to pick up readings of 

gas. You have drones that are able to monitor pipelines. 

Those are the type of challenges that we’re focused on 

with customers, and that’s the way we can continue to 

transform the industry.

E&P: What do you see as the greatest opportunity ahead 

for Baker Hughes, a GE company (BHGE)? And what’s 

your greatest challenge?

Simonelli: I think our greatest opportunity is to redefine 

productivity in the industry by providing new solutions 

that enable a linkage of industrial and digital applica-

tions as well as interconnected solutions that optimize 

production. It becomes much more outcome-based.

If I look at the biggest challenge, none of us has a crys-

tal ball on the geopolitical situation and the uncertainty 

that happens on a day-to-day basis. It’s hard to call any-

thing in the short term. So we’ve got to stay nimble and 

flexible to be able to navigate the short term and to be 

there for the long term. And that’s why the focus on 

operational integration, operational efficiencies, quality 

and safety are crucial. 

Smart Helmets directly connect field service engineers (FSEs) to senior engineers in 

office headquarters while they inspect equipment in the field. Before Smart Helmets, 

FSEs had to leave the equipment, write a report and wait for a response, which can 

prolong an outage and cost money. Smart Helmets enable two-way communications 

on the ground, so headquarters staff can see what the FSEs are experiencing and 

share information in real time. (Source: Baker Hughes, a GE company)
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Y
ou can’t win the lottery if you don’t buy the ticket.

That aphorism applies to diversion technology 
in oil and gas. An unstimulated fracture initiation 
point costs the same as one that works but provides 
zero winnings for E&P companies. 

Previous studies classified 30% to 45% of shale per-
foration clusters as nonperforming. In an industry that 
touts manufacturing-style economics as a necessity in 
tight formation development, those failed fractures 
suggest the industry has ground to cover to reach opti-
mum completion effectiveness  
since the realities of economics 
threaten any manufacturing 
facility where 30% of output 
is defective.

Understanding that over-
view is the easy part. The 
hard part is the solution, 
which depends more and 
more on diverter technol-
ogy, judging by comments 
from Hart Energy’s Heard in 

the Field surveys. Optimum 
diverter technology depends 
on completion design, stimulation methodology, 
zonal isolation and a host of formational factors. 

Diverter technology in shale development involves 
having the diverting agent and its variously sized 
components follow fluid into the most active frac-
ture initiation point, reducing flow and forcing 
remaining fluid and proppant through nearby, 
more poorly performing fracture initiation points. 
By using naturally biodegradable or water-soluble 
agents, the diverter does its work and then quietly 
fades away. Diverters have been shown to increase 
cumulative oil production up to one-third or more.

Crowd-sourced comments on diverter use have 
increased over the last nine months. Cross-checking 
those comments against FracFocus.org records gives 
incomplete but useful data on understanding who is 
using the technology and where. 

The Bakken Shale features the largest identifiable 
instances of diverter use at 49% of horizontal com-
pletions, followed by the Anadarko Basin at 26%, 
Eagle Ford at 15% and Haynesville/ArkLaTex at 
11%. The Permian Basin features similar gross num-
bers to the Anadarko Basin at 5%. Permian diverter 
use as a percentage of all completions lags behind 
on a relative basis.

E&P companies appearing at the top of the list for 
diverter use include Marathon Oil Co., Continental 
Resources Inc. and Whiting Oil and Gas Corp., all 
of which are active in the Bakken, while Marathon 
and Continental also use the technology in the 
Anadarko’s Mississippian play. In general, the top 

three users of diverter tech-
nology in any major tight for-
mation play tend to represent 
60% or more of deployments. 
E&P companies with the larg-
est drilling programs typically 
reside at the top of the list.

A similar story is evident 
among oil service providers 
that supply diverter technol-
ogy. The top five companies 
represent 64% of the market 

and include Halliburton (28%), 
Schlumberger (19%) and a virtual tie between 
Keane Energy, Liberty Oilfield Services and CalFrac 
at roughly 6% each. Those providers have a signifi-
cant presence in the Williston Basin, where diverter 
use is the most common. In all, well stimulation 
companies provided 81% of diverter technology 
for clientele, with E&P companies purchasing the 
remainder directly from chemical providers.

On a quarterly basis, identifiable use of diverters 
increased from roughly 10% of completions reported 
in first-quarter 2017 to 15% in third-quarter 2017.

The assumption is that diverter use will become 
more common as E&P companies focus on completion 
optimization to enhance the economics of tight forma-
tion plays. The rising number of comments about 
diverters coupled with self-reported data suggest the 
industry is early in the evolutionary process. 

Converting to diverters    
Diverter use grows as E&P companies seek ways to improve fracture initiation points along 

ever-longer laterals.

n Diverter technology gains 
marketshare in horizontal 
completions.

n The Bakken Shale and 
Anadarko Basin report the 
highest usage.

n Diverter technology was  
identified on 15% of third- 
quarter 2017 completions.
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J
ohn Bradford recently relocated from Boise State 

University to take over the helm of the geophysics 

department at the Colorado School of Mines, arguably 

one of the best geophysics departments in the U.S. With 

the new responsibility came a new sense of purpose.

Granted, the world is not running out of oil or 

gas, and in spite of the shale plays, some of it still 

requires smart geophysicists to fi nd the hidden nooks 

and crannies. But the world also is facing issues that 

might not have been apparent in the days of Clarence 

Karcher or Cecil Green. And this is what Bradford 

hopes to tackle in his new assignment.

Bradford gave a presentation at the recent Society of 

Exploration Geophysicists (SEG) annual meeting about 

his vision, and he said it was very similar to the presen-

tation he was asked to give when he applied for the job 

at Mines. Apparently, it was a meeting of the minds.

So what do 21st century geophysicists look like? They 

need to be ready to solve some of society’s “grand 

challenges.” Largely, that means population growth. 

The world’s population is headed 

toward about 9 billion people 

by 2050, mostly in less-devel-

oped countries, Bradford said. A 

number of issues stem from this. 

How can geophysics help? Firstly, 

Bradford noted the correlation 

between the consumption of 

energy and the quality of life. 

Secondly, there’s the issue of 

water. Much of Asia, in particular, 

is estimated to be living in river 

basins under severe water stress 

by 2050. And climate change is 

also a concern, with ExxonMobil 

going on the record as saying, 

“The risk is real, and appropriate steps should be 

taken to address that risk.” Geophysicists can help the 

world understand and monitor the earth’s response 

to climate change. Bradford noted examples like the 

Sleipner Field in Norway, where CO2 is being seques-

tered, and the ability to understand climate change 

through glacier hydrology such as the work being 

done in the Bench Glacier in Alaska. Through tech-

niques like prestack depth migration and tomography 

of radar data as well as studies of fracture-induced 

seismic anisotropy, effects like water distribution and 

stress fi elds are better understood.

Finally, programs like the SEG’s Geoscientists With-

out Borders have been involved in several successful 

campaigns to help water-stressed areas tap into new 

sources of groundwater.

One of the surprises for Bradford was the renewed 

emphasis the department was placing on innovative 

computation. “My focus was on the application side 

and increasing diversity in the 

department,” he said. “But the 

department was also thinking 

about completely revising the cur-

riculum with a focus on high-per-

formance computing, machine 

learning and Big Data analytics.” 

This is the direction the industry 

is headed, he said, and Mines 

plans to be at the cutting edge.

Other technology trends will 

include robotics and distributed 

networks for data acquisition 

as well as space-borne remotely 

sensed data with terrestrial-based 

information, he said. And future 

work for geophysicists will include geology; hydrol-

ogy; petroleum engineering; civil and environmental 

engineering; physics, chemistry and materials science; 

chemical and electrical engineering; and computer sci-

ence and applied math.

“Even if you’re focused on oil 

and gas, your skillset is applicable 

to a lot of other areas,” he said. 

Read more commentary at 

EPmag.com

RHONDA DUEY
Executive Editor 

rduey@hartenergy.com

21st century geophysics
Can exploration geophysics be reimagined?

Statoil’s Sleipner Field is an example of 

geophysics helping the greater good through 

the injection and monitoring of CO2. 

(Source: Kjetil Alsvik, Statoil)
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P
rior to 2009 whenever I heard talk of opening the 
Arctic National Wildlife Refuge (ANWR) for drill-

ing, my uninformed opinion was that it should remain 
closed. Having never stepped foot in the state it calls 
home—Alaska—I believed that to open the refuge to 
development would be its downfall. 

But life has a funny way of teaching facts and turn-
ing opinions. Now, eight years and many experiences 
later, my view on the subject has changed. 

I lived in Alaska for two months in the summer of 
2011. Two weeks of my 2009 were spent fl oating at the 
edge of the Beaufort Sea ice pack north of the Slope on 
a U.S. Coast Guard icebreaker. In 2013 as part of a whirl-
wind two-day tour of a Cook Inlet drilling and produc-
tion platform, I witnessed its raw wildness while watching 
bald eagles feast on the fat salmon they had just plucked 
from the running waters of a 
snowmelt creek. 

My Alaskan experiences repeat-
edly demonstrated the state’s 
unique differences. This is a land 
where the Lower 48’s defi nition 
of normal does not fi t. This 
difference in defi nition quickly 
teaches visitors to the Alaskan 
wild to question appearances as 
the same summer light that helps 
green cabbages grow to the size 
of large wrecking balls also plays 
tricks on the eyes. Cheechakos, a 
term of endearment for new res-
idents of the state that have yet 
to experience their fi rst winter, 
learn that to survive there they must look closer and 
think bigger.

Thinking bigger is something we should try to do 
more often. My big “aha” moment for Alaska and for 
ANWR came while listening to Fran Ulmer, chair-
woman of the U.S. Arctic Research Commission and 
member of the National Commission on the BP Deep-
water Horizon Oil Spill and Offshore Drilling. 

Speaking at an Alaska Oil and Gas Conservation 
Commission meeting in 2011 about the fi ndings from 
the spill investigation and recommendations for safer 

offshore drilling, Ulmer noted that Americans have a 
certain luxury in saying that they won’t drill in their 
sensitive ecosystems like ANWR while importing oil 
from places like Africa and Brazil that have their own 
sensitive ecosystems. 

I am reminded of her words whenever the possibility 
of opening ANWR to drilling is discussed, as it is now 

in the hallowed halls of the U.S. 
Capitol. According to a New York 
Times article, U.S. Senator Lisa 
Murkowski of Alaska believes 
opening the “1002 Area” to leas-
ing by oil and gas companies 
to explore and develop could 
“generate tens of billions of 
dollars in revenues through the 
collection of leasing revenues 
over the life of the fi elds for 
every level of government.” 

Are these billions a realistic pos-
sibility in the near term? Doing 
anything in Alaska requires very 
deep pockets, and we’re not 
talking about $6 gallons of milk 

or $4 loaves of bread. With oil markets settling out at 
about $50/bbl oil prices and breakevens hovering at or 
below $50/bbl, is now the best time to consider opening 
even a tiny sliver of ANWR for exploration and drilling 
when oil can be had for far cheaper prices in places 
closer to home like the Bakken Shale or Permian Basin? 
I believe that the industry can safely explore and drill in 
ANWR and that it should be open 
to such activities. But I fi nd the 
current timing for such an open-
ing suspect. 

Much ado about ANWR   
The current political push to open ANWR to E&P activities is too little, too late. 

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Senior Editor, 

Drilling Technologies
jpresley@hartenergy.com

Is now the best time to 
consider opening even 
a tiny sliver of ANWR for 
exploration and drilling 

when oil can be had 
for far cheaper prices in 
places closer to home 

like the Bakken or 
Permian Basin? 
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utting-edge technologies are leading the emer-

gence of North American production, and they 

are also improving the ability to better understand 

hydrocarbon reservoirs. More specifi cally, they are 

helping geologists and engineers get a sense of how 

much oil is potentially available in those reservoirs. 

In September IHS Markit announced the results of 

a three-year study of more than 440,000 wells and 70 

formations in the Permian Basin. The results revealed 

the Permian still holds about 60 Bbbl to 70 Bbbl of 

technically recoverable resources—nearly 80% more 

oil than the 39 Bbbl produced in the Permian since 

the 1920s, according to IHS Markit.

That announcement was similar to the one by the 

U.S. Geologic Survey (USGS) in November 2016 when 

it revealed in a study an additional 20 Bbbl of oil in 

the Midland Wolfcamp Basin. Meanwhile, 

The University of Texas at Austin’s 

Bureau of Economic Geology 

reported in April it had dis-

covered the Bakken and 

Three Forks formations 

might contain twice the 

amount of reserves 

federal agencies ini-

tially thought—125 

Bbbl and 75 Bbbl of oil 

in place, respectively.

“Even in areas that 

have produced billions 

of barrels of oil, there 

is still the potential to 

fi nd billions more,” said 

Walter Guidroz, program 

coordinator for the USGS Energy Resources Program. 

“Changes in technology and industry practices can 

have signifi cant effects on what resources are tech-

nically recoverable, and that’s why we continue to 

perform resource assessments throughout the United 

States and the world.”

The amount of oil these types of reports say is 

available may not change the amount of oil that is 

likely to be produced from those formations. Stephen 

Beck, senior director, upstream, for Stratas Advisors, 

said the amount of oil that will actually be produced 

hinges on the abilities of operators to do so economi-

cally and within their technical capabilities.

“The right location is probably the biggest factor of 

all, but not far behind that is what engineering you 

apply to the ZIP code you’re in,” Beck said. “So, if you 

apply the wrong engineering … then you’re not going 

to get a good-performing well over the 

life of the well.”

Even if U.S. operators were 

to signifi cantly ramp up 

their production know-

ing there is more oil 

theoretically available, 

the global commod-

ities market would 

likely respond and 

potentially drive prices 

back down.

“If the U.S. is add-

ing another 1 million 

barrels per day of pro-

duction, that will get a 

response from Saudi Ara-

bia,” Beck said.

It speaks to the capabilities of the industry when the 

true reserves of a particular basin are realized. But it 

remains to be seen what these fi ndings truly mean. If 

history is any predictor, we may not know in our life-

times. If it took nearly 100 years to get 40 Bbbl of oil 

out of the ground in the Permian, how 

long will it take to get 70 Bbbl more? 

And by then, what will the world’s 

energy needs be? 

Read more commentary at 

EPmag.com

BRIAN WALZEL
Associate  Editor, 

Production Technologies

 bwalzel@hartenergy.com

The true value of more oil   
Technological innovations have led to massive discoveries, but what do the fi ndings 

really mean?

A recent study revealed the Permian Basin could hold 70 Bbbl of 

recoverable oil. (Source: Pan Demin, Shutterstock.com)
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The exploration, drilling, completions, production and offshore sectors 

saw technologies and companies putting forth their best in 2017. (Images 

by Walenrod, Oil and Gas Photographer, FerrizFrames, Gribov Andrei 

Aleksandrovich, and curraheeshutter—all courtesy of Shutterstock.com)
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C
ommodity prices 

might have been a 

disappointment in 2017, 

but industry innovation was 

not. Throughout the year com-

panies were rewarded for some 

truly remarkable new technologies, 

from nano-tracers to combination 

drillpipe/casing to perforating systems 

to a one-trip universal BOP tester. Through 

a comprehensive search of industry awards 

throughout the year, the editors of E&P have 

picked some of our favorite technologies to showcase in 

this issue. Here’s to these companies and many others who 

continue to push the envelope. 

Rhonda Duey, Executive Editor
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As the year winds down, it’s 

time to take a look at some of 

the technologies that garnered 

industry awards.
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Exploration technologies  
continue to shine 

These five technologies took home top honors in 2017.

Rhonda Duey, Executive Editor

D
3-D mapping of reservoir  
saturation
Saudi Aramco and Schlumberger 

joined forces to boost the advancements 

of an emerging electromagnetic (EM) 

technology and apply a field survey to 

map saturation in the interwell volumes 

of widely spaced horizontal wells. Cross-

well EM provides the interwell resistivity 

distribution applied in widely spaced 

horizontal wells for mapping reservoir 

saturation. This project deployed the 

DeepLook-EM system simultaneously 

in two horizontal wells using coiled 

tubing conveyance and established per-

formance records for the tool measure-

ments spacing and logging interval and 

recorded the first 3-D resistivity image 

from crosswell EM data. Collected 

resistivity data are interpreted together 

with wellbore logs to provide interwell 

comprehensive reservoir water satura-

tion with the objective to evaluate sweep 

efficiency and ultimately maximize oil 

production and recovery. 

E
Seismic and EM Joint Inversion
The Multi-Physics group of Saudi 

Aramco has developed joint inver-

sion applications with electromagnet-

ics (EM) and gravity for subsalt 

imaging and salt overburden velocity 

discrimination. A range of applica-

tions was used for subsalt exploration 

in the Red Sea to provide high-reso-

lution velocity mapping of the near 

surface through helicopter-borne 

transient EM (TEM) in joint inver-

sion with seismic. The helicopter 

TEM seismic joint inversion results, 

in particular, showed resolution com-

parable or superior to seismic reflec-

tivity. The integration of the EM with 

seismic through joint inversion pro-

vided sharp velocity models. 

A
DSWI
Baker Hughes’ Deep Shear Wave Imag-

ing (DSWI) processing service helps 

resolve some of the ambiguities between 

seismic images and borehole images. It 

uses body waves generated by an acous-

tic dipole source to map sub-seismic 

faults and fractures that would otherwise 

be invisible with conventional borehole 

imaging and surface seismic techniques. 

The acquisition and processing service 

enables operators to gain critical insight 

of the reservoir structure, with high-res-

olution images of formation features 

located up to 30.5 m (100 ft) away from 

the borehole. The processing workflow 

reduces the amount of interpretation 

input, reducing turnaround time.

B
Ji-Fi
Since the introduction of 3-D seismic 

data for hydrocarbon exploration, geo-

scientists have looked to create robust 

reservoir models from seismic. “Seismic 

inversion” evolved to realize this goal, 

but results were often unreliable. It was 

realized that rock physics relationships, 

typically different per rock type, were 

not used adequately in existing meth-

ods. A collaboration between Ikon Sci-

ence Ltd., Tullow Oil Plc and CSIRO 

successfully addressed these limitations. 

Using a geology-centric approach, Rok-

Doc Ji-Fi integrates regional geological 

prior information in the inversion of 

seismic data. The result: quantitative 

predictions of rocks and fluids.

C
Multifunctional Nano-Tracers
Saudi Aramco’s Multifunctional 

Nano-Tracers (MFNT) provide real-

time in situ detection. They can be 

“bar coded” by functionalization to 

100 or more unique tracer types and 

can be detected in situ directly from a 

wellhead or from multiple tracer- 

injected commingled wells simultane-

ously. The MFNTs show low reservoir 

retention, are inexpensive and envi-

ronmentally friendly, pose zero safety 

hazards, and can be detected with no 

sample preparation in situ in the parts 

per quadrillion range. With these 

qualities the MFNTs turn the above 

drawbacks into a highly advantageous 

and profitable enterprise.
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Gravity anomaly from karsts

Joint Inversion 

Refraction

MFNTs can be ‘bar coded’ by  

functionalization to 100 or more unique  

tracer types. (Source: Saudi Aramco)

The RokDoc Ji-Fi facies-based inversion (top) is  

compared to a model-based simultaneous inversion 

followed by Bayesian classification to facies (bottom). 

(Source: Ikon Science)

The application of a refraction statics approach (top) is compared 

to the gravity seismic joint inversion modeling and wave equation 

datuming (bottom). Most of the distortions introduced by the complex 

shallow section affected by karsting have been removed. (Source: 

Saudi Aramco; from Colombo et al., 2010)

A 3-D resistivity inversion cube from the crosswell EM survey between a 

horizontal water injector and an oil producer pair, spaced 1.3 km (.80 

mile) apart, is shown. Dark blue zones (less than 2 ohm·m) represent 

reservoir volumes swept by the injected water. A newly drilled slanted 

well in the interwell area (white trajectory) entered an unswept zone of 

the reservoir targeting a bypassed oil column within the interwell swept 

area. (Source: Saudi Aramco)

C

B

D

E

A

The DSWI processing 

service (left)  

uses body waves 

generated by an 

acoustic dipole 

source to map 

sub-seismic faults 

and fractures.  

(Source: Baker 

Hughes)
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Technology drills deeper
Companies and their technologies were recognized for contributions of  

improving drilling and cementing operations.

Jennifer Presley, Senior Editor, Drilling

A
Kymera XTreme 
The Baker Hughes, a GE company, 

Kymera XTreme hybrid drillbit was 

designed with difficult drilling envi-

ronments such as hard and abrasive 

carbonates and interbedded forma-

tions in mind. The bit’s design com-

bines the shearing action and speed 

of polycrystalline diamond compact 

(PDC) bits with the stability control 

of tricone bits. This hybrid design 

allows the roller cone to precrush 

the rock, weakening the formation 

and allowing the PDC portion to 

improve upon shearing aggressive-

ness over conventional bits while 

minimizing vibrations with fewer 

downhole tool failures. 

D
HCS AdvantageOne 
The Halliburton HCS Advantage-

One offshore cementing system is 

designed to address the complexities 

of deepwater and ultradeepwater 

cementing with the versatility for 

use in shallow waters. The system is 

optimized for an optional 20,000-

psi manifold to allow work in water 

depths that exceed the pressure limit 

of conventional equipment. This  

system enables remote operations 

and features a 25-bbl three-compart-

ment configurable RCM IIIr mixing 

system and an integrated six-pump 

liquid additive system for precise 

slurry blending. 

E
PowerDrive Orbit RSS 
The Schlumberger PowerDrive Orbit 

Rotary Steerable System (RSS) was 

designed to make major improvements 

in drilling efficiency and steering pre-

cision. The noticeable visual difference 

with the system is the reengineered 

actuation pads arrayed around the 

bottom portion of the tool. These 

improve steerability by maintaining a 

controlled steering force in the desired 

direction and inclination. The technol-

ogy’s motorized configuration achieves 

and maintains rotation speeds up to 

350 rpm for a better drilling perfor-

mance, representing a 59% increase in 

rotation speed. 

B
HyPR HoleSaver
Churchill Drilling Tools’ HyPR Hole-

Saver cuts costs significantly by enabling 

operators to free stuck pipe in a few hours 

instead of using traditional methods. The 

system consists of a robust full-strength 

sub that is strategically positioned in the 

drillstring for maximum effectiveness. 

When a stuck-pipe situation occurs, the 

tool is activated by pumping down a 

HyPR HoleSaver dart that directs a pre-

cise and powerful milling jet at velocities 

of more than 91 m/sec (300 ft/sec) to 

sever the HyPR HoleSaver sub. The dart 

takes only a few minutes to arrive, and 

with about two hours of pumping, the 

sub will part easily, producing a perfect 

fish-neck for subsequent operations.

C
Combination Drillpipe/ 
Casing Spider & Elevator
Offshore drilling wells have adapted 

in response to increasing reservoir 

depths, becoming more complex 

and expensive to develop. Oper-

ators require innovative technical 

solutions to facilitate drilling and 

completions at depths reaching 

9,144 m (30,000 ft) or more while 

minimizing cost and mitigating risk. 

The Frank’s International Combi-

nation Drillpipe/Casing Spider & 

Elevator provide a solution to these 

complex challenges. Traditionally, 

tubular handling tools are designed 

to run either casing or drillpipe, 

which necessitates a time-consum-

ing and dangerous tool-and-bail 

swap-out when attempting to land 

casing strings. This technology, 

however, can run both casing and 

drillpipe without changing any com-

ponents, and forthcoming iterations 

will add drilling/tripping operations 

capability. By eliminating an equip-

ment swap, these tools deliver cost 

assurance and enhance operational 

safety. Omitting the casing-to-drill-

pipe transition simplifies proce-

dures, minimizes manual handling 

of tools and requires less rig floor 

equipment and fewer rig hands 

in the red zone—all reducing risk 

exposure and improving drilling 

efficiency. In addition, the wellbore 

is not left open for extended peri-

ods of time, mitigating the risk of 

wellbore collapse or other mishaps.  
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The HyPR HoleSaver (right) 

is an explosives-free dart,  

beneficial in regions  

where explosives are very 

strictly controlled. (Source: 

Churchill Drilling Tools)

The PowerDrive Orbit RSS provides operators with enhanced trajectory  

control for precision positioning while drilling. (Source: Schlumberger)

The Combination Drillpipe/Casing Spider (right) & 

Elevator (left) minimize cost and mitigate risk.  

(Source: Frank’s International) 

A

B

C

DE
Halliburton’s HCS AdvantageOne  

offshore cementing system (bottom  

right) enables remote operations and  

offers predictive maintenance  

capabilities. (Source: Halliburton)

The new hybrid bit design combines 

the shearing action and speed 

of PDC bits with the stability  

control of tricone bits. 

(Source: Baker Hughes,  

a GE Company)
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A
Comtech Industries provides water 

treatment and drilling programs  

in the Marcellus and Utica basins. 

(Source: Comtech Industries)

B

Innovation fuels completions,  
production advances 

Companies and systems were honored for their contributions to  

the industry and the environment.

Brian Walzel, Associate Editor, Production Technologies

COVER STORY:  

BEST OF 2017

A 
CalVisc
Calfrac was awarded in excellence 

in well completions for its CalVisc 

system. According to the com-

pany, CalVisc was developed as 

an alternative to traditional cross-

linked fluid systems and offers 

proppant placement technology 

equivalent to crosslinked fluid  

systems. The CalVisc system 

increases proppant pack conduc-

tivity compared to guar-based 

fluid systems while generating 

significant viscosity at low shear 

rates. Calfrac reported that the 

CalVisc system requires fewer 

chemicals, improving an opera-

tion’s economics and reducing 

operational and HSE complexity 

with fewer trucks on location and 

less use of chemicals. A CalVisc 

customer reported that using the 

system simplified the execution  

of its company’s fracturing job 

and allowed it to increase pump 

rates with minimal impact on 

pumping pressures. The customer 

also said the system helped reduce 

heating demands, which led to 

overall cost reductions. 

B
Comtech Industries
Comtech Industries was awarded 

for its achievements in environ-

mental stewardship. The company 

was recognized for its overall safety 

and operational performance, its 

efforts to reduce land disturbances 

with its DYNA tanks and the nearly 

7 million pounds of waste the com-

pany has prevented from going into 

landfills. Comtech Industries offers 

water treatment systems and drilling 

service programs designed to make 

natural gas exploration more effi-

Calfrac’s CalVisc well completions system is an alternative to 

traditional crosslinked fluid systems. (Source: Calfrac)
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Eureka Resources provides oil and gas operators with water management 

and treatment services. (Source: Eureka Resources)
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cient, effective and environmentally 

friendly. The company provides 

water treatment and drilling pro-

grams, including implementation 

of its “Wellpad of the Future” in the 

Marcellus and Utica basins. Results 

of the company’s efforts in the north-

east have included reduced offsite 

truck hauling, the elimination of 

impoundment pits and reductions 

of waste solids. These efforts have 

resulted in a reduced environmental 

footprint in the region, according to 

the company.

C
DynaStage 
DynaEnergetics was recognized as 

one of the top manufacturers of 

the year for its achievements with 

its DynaStage selective perforating 

system. According to DynaEnerget-

ics, the DynaStage system enables 

operators to transition away from 

traditional field wiring and assembly 

of perforating guns. In one case 

in the Denver-Julesburg Basin an 

operator deployed more than 7,000 

consecutive DynaStage units without 

a misfire or a failure. DynaStage is a 

fully disposable, maintenance-free 

system that utilizes TopFire surface 

connection technology in place of 

detonator connection wires. The 

tool can be used for natural com-

pletions or horizontal shale gas frac-

ture stimulation. DynaEnergetics 

offers solutions for perforating and 

well completion systems worldwide 

for both conventional and uncon-

ventional operations as well as pipe 

recovery and well abandonment.

D

PX Pressure Exchanger
Recognized as one of the notable 

new technologies of the year is 

Energy Recovery’s PX Pressure 

Exchanger, a system that helps 

desalination plants run more effi-

ciently and profitably. The PX 

Pressure Exchanger recycles energy 

that would otherwise be lost in the 

desalination process. The system 

captures hydraulic energy from 

the high-pressure reject stream of 

seawater and transfers this energy 

to low-pressure feed water with 

up to 98% efficiency without the 

need for electrical power. The 

result is a significant reduction in 

energy consumption over previ-

ous methods, according to Energy 

Recovery. The system features only 

one moving part, created out of a 

corrosion-proof ceramic that the 

company states is three times more 

abrasion-resistant than steel. Energy 

Recovery’s PX Pressure Exchanger 

works for both high-pressure sea-

water and low-pressure brackish 

reverse-osmosis systems. 

E
Eureka Resources
Eureka Resources was recognized 

as a leading company in water 

management in the Marcellus 

DynaEnergetics’ DynaStage selective  

perforating system (above) offers an  

alternative to traditional field wiring and  

assembly of perforating guns.  

(Source: DynaEnergetics)

Energy Recovery’s PX Pressure  

Exchanger system (right) helps  

desalination plants run more  

efficiently. (Source: Energy Recovery)
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Fortis Energy Services’ FortisTRAC is a workover 

rig system that delivers real-time data to operators. 

(Source: Fortis Energy Services)

Hydralift’s hydraulic 

rod lifting device 

replaces conventional 

 rod lifting methods. 

(Source: Hydralift RMOW)

Norriseal Wellmark’s Tritex II electric actuator (far right) helps 

eliminate fugitive emissions. (Source: Norriseal Wellmark)

G

H

and Utica basins. The company 

provides oil and gas E&P compa-

nies with a variety of water man-

agement and treatment services, 

including waste/wastewater trans-

portation services, treatment of 

wastewater at advanced centralized 

wastewater treatment facilities, 

storage of raw and treated waste-

water and production of usable 

byproducts. Its water treatment sys-

tem involved the use of mechani-

cal systems to minimize wastewater 

volumes and generate freshwater 

effluent and reusable byproducts, 

including high-purity sodium 

chloride and calcium chloride 

salts. The company operates three 

wastewater treatment facilities 

in the northeast to service com-

panies working in the Marcellus 

and Utica basins. Those facilities 

enable oil and gas producers to 

reduce transportation and produc-

tion costs as well as the amount of 

freshwater needed for drilling and 

production operations, the com-

pany stated. 

F
FortisTRAC
Fortis Energy Services’ FortisTRAC 

system was recognized as one of the 

industry’s best new technologies of 

the year. The workover rig technol-

ogy delivers real-time data to oper-

ators along with the ability to add 

customizable functionality and key 

performance indicators. According 

to the company, the FortisTRAC 

system includes a mobile command 

center onsite with fully functioning 

satellite internet services. The sys-

tem allows customers to view what 

is happening live on location and 

downhole from their offi ce or via 

a mobile device. The system also 

compiles and archives the tracked 

data onsite to create a history to aid 

in future continuous improvement. 

Additionally, the FortisTRAC assists 

in post-accident investigation to 

see data output from each piece of 

equipment to ensure operators fol-

lowed proper operating procedures 

when an incident occurs. 

G
Hydralift rod lifting device
Hydralift RMOW was awarded 

for its hydraulic rod lifting 

device. According to Hydralift, 

the tool is used to replace con-

ventional rod lifting methods. 

The device allows a single opera-

tor to adjust pump spacing on a 

rod pump well safely, easily and 

more efficiently. It can be used 

to remove or induce a tag on 

a rod-pumped well by synchro-

nized hydraulic pistons, which 

transfer the weight of the rod 

off of the pumping unit’s carrier 

bar and onto the wellhead. A 

spacer is then introduced in 

the length necessary for the 

application, and pistons transfer 

the weight of the rodstring 

back onto the carrier bar. The 

Hydralift system has been rated 

to safely lift 40,000 lb. Its hoses, 

fittings, cylinders and pump are 

rated to a safe working load of 

10,000 psi.
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The Miraah solar energy project in Oman harnesses the sun’s energy for use in thermal EOR.  

(Source: GlassPoint Solar)

I J

U.S. Well Services’ Clean Fleet 

mobile well stimulation system 

is a fully electric operation 

powered by natural gas. 

(Source: U.S. Well Services)

H
Tritex II
Norriseal WellMark was recognized 
for its Tritex II electric actuator. The 
Tritex II was deployed in the Denver-
Julesburg Basin for a Denver-based 
E&P company that was looking to 
enhance its environmental steward-
ship and resolve the economic impact 
of fugitive emissions. Beginning in 
2014 the company began replacing 
150 pneumatically controlled valves 
in its gas-lift injection application with 
Norriseal Series 2200 control valves 
and CBV 2500 control ball valves, 
both fitted with Tritex II electric actu-
ators. The Tritex II actuators require 
less power and operate via solar power 
systems. The applications of the actu-
ators resulted in the elimination of 
about 56.6 Mcm/year (2 MMcf/year) 
in fugitive emissions by the E&P com-
pany. By eliminating emissions from 
the valves, the company is recovering 
an estimated $2 million per year in 
marketable natural gas, according to 
Norriseal WellMark. 

I
Miraah project
Petroleum Development Oman 
(PDO) and GlassPoint Solar were 
honored for combined efforts on the 
Miraah solar energy project oper-
ating in Oman. Miraah harnesses 
the sun’s energy to produce steam 
that is subsequently used in thermal 
EOR to recover Oman’s heavy oil. 
According to GlassPoint Solar, the 
project replaces natural gas usually 
burned to produce steam, saving 
more than 300,000 tonnes of carbon 
emissions annually. To maintain con-
tinuous steam injection, solar steam 
is injected during the day, and steam 
produced by burning natural gas is 
injected at night. Studies from PDO 
and Stanford University found that 
solar could provide up to 80% of a 
field’s annual steam requirements, 
significantly reducing the amount of 
gas consumed for thermal EOR. The 
project broke ground in 2015 and 
produces more than 1 GW of ther-
mal energy. 

J
Clean Fleet
U.S. Well Services (USWS) was 
awarded for its Clean Fleet well com-
pletion technology. USWS’ Clean 
Feet is a fully electric fully mobile well 
stimulation system powered by natu-
ral gas. According to USWS, Clean 
Fleet helps reduce emissions by 99% 
and decreases sound pollution while 
generating operational cost savings by 
up to $40,000/day. Clean Fleet’s 
pump truck features independent 
1,750-hp engines that run on electric 
power generated by 5.7 MWe (mega-
watt electrical) natural gas-fueled tur-
bine generators. According to USWS, 
the system results in hydraulic fractur-
ing operations that run cleaner,  
quieter and safer and are less disrup-
tive to neighboring communities. 
USWS stated that by utilizing natural 
gas, the Clean Fleet system helps  
eliminate about 25 diesel truck  
deliveries to the well site that are  
typically required for horizontal frac-
turing completions. 
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Offshore accolades 

Offshore technology companies received honors for contributions made to  

improve operations with safe and reliable designs.

Jennifer Presley, Senior Editor, Drilling

D
20K HP/HT subsea choke 
The TechnipFMC 20k HP/HT subsea 

choke is designed to withstand life-of-

field fatigue in HP/HT production 

environments without the need for 

hydraulic fluids. The tool meets or 

exceeds American Petroleum Insti-

tute (API) Specification 17TR8 and 

has been qualified to meet or exceed 

requirements of API Specification 

17D. The choke’s plug-and-cage design 

leverages proprietary HP/HT sealing 

technologies and TechnipFMC’s G2i 

electric actuator, providing increased 

controllability over traditional hydrau-

lic actuation technology. The choke is 

currently qualified for 3,048 m (10,000 

ft) water depth, 20,000-psi maximum 

working pressure and -29 C to 177 C 

(-20 F to 350 F) operating tempera-

tures for oil, gas and multiphase pro-

duction applications. 

E
AutoFrac 
The Weatherford AutoFrac system 

enables remote operation of lower 

completion tools and provides several 

options for tool communication that 

do not rely on control lines or mechan-

ical actuation. The radio frequency 

identification Autofrac system, which 

incorporates Autostim flapper valves 

and ARID stimulation sleeves, permits 

remote activation of downhole lower 

completion equipment. This elimi-

nates the need for intervention and 

saves clients the associated time and 

risk. In the event of screenout, the 

Autostim flapper valve of the next zone 

isolates the treated interval, allowing 

the cleanout of proppant-laden fluid in 

a closed-well environment. 

A
LM-FPSO
An FPSO vessel is the preferred 

option when developing a remote 

offshore field with minimal or no 

infrastructure. The vessel can pro-

vide the required storage in the 

hull for direct offloading to tankers. 

However, due to its relatively high 

dynamic motions, an FPSO unit is 

not a feasible host for steel catenary 

risers in most environments. Intecsea, 

WorleyParsons Group, developed the 

Low Motion (LM) FPSO design to 

maintain the advantages of the con-

ventional FPSO units while offering 

motion response suitable for steel 

catenary risers and top-tensioned ris-

ers in very harsh environments. 

B
One-Trip 
Samoco Oil Tools partnered with a 

major offshore operator to create a 

tool designed to cut tripping time in 

half during BOP testing. The result 

was the One-Trip BOP testing tool. 

The low-torque, high-pressure design 

ensures a resilient downhole seal 

that can withstand the harshest sub-

sea conditions. One-Trip is designed 

and validated to withstand 25,000 psi 

and is verified to sustain a load up to 

1.2 million pounds. The tool remains 

downhole until BOP test results are 

confirmed satisfactory. If for any rea-

son initial results are not satisfactory, 

the tool is positioned to immediately 

retest the BOP. 

C
MPD integrated system
Schlumberger’s managed pressure 

drilling (MPD) integrated system 

is the industry’s first complete 

all-original equipment manufac-

tured reservoir-to-flare-stack  

deepwater MPD system. The  

integrated offering provides  

optimization of drilling and pro-

duction operations. The MPD  

control system can be precisely 

scaled to customer needs or 

specific well demands per level 

of well complexity. It also fea-

tures enhanced kick detection to 

automatically respond with the 

required choke control solution  

to reduce environmental impact. 
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The performance of the LM-FPSO was confirmed by a five-week comprehensive model  

testing program at the Korean Research Institute for Ships and Ocean Engineering.  

(Source: Intecsea, WorleyParsons Group) 

Schlumberger’s MPD system maximizes drilling 

efficiency and versatility. (Source: Schlumberger)

A C

E

Samoco’s One-Trip 

conducts BOP  

testing in a  

single trip. (Source: 

Samoco Oil Tools)

B
D

TechnipFMC’s subsea  

choke provides increased  

controllability over hydraulic  

actuation technology.  

(Source: TechnipFMC)

Weatherford’s AutoFrac system enables remote operation of lower completion tools 

and improved tool communication. (Source: Weatherford)
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M
icrobial control is a primary concern for comple-

tion water, and the industry is currently split right 

down the middle on how to solve it. Half of the industry 

uses oxidizers for a low-cost, fast bacteria kill. The other 

half uses preservative chemistry as their only tool. This 

includes glutaraldehyde (glut), quaternary ammonium 

compounds (quat) and glut-quat blends. Preservative 

chemistry is very good at holding water biostatic for lon-

ger periods of time but is more expensive and slower at 

the initial kill. But many HSE departments have blocked 

the oxidizers because the most pervasive oxidizer in 

upstream water has been chlorine dioxide, a volatile, 

flammable gas that represents a significant exposure 

hazard and has caused numerous accidents at well pads 

and water treatment operations.

Clean Chemistry recently released a new oxidizer, Peroxy-

MAX, for upstream water treatment. Peroxy-MAX is a 5.8% 

solution of sodium peracetate designed to deliver large 

concentrations of reactive oxygen species—singlet oxygen, 

superoxide and hydroperoxyl radicals. The selectivity of this 

unique oxidant blend in a safe liquid formulation gives cus-

tomers the horsepower they need without the hazards.

PeroxyMAX is the only chemistry capable of fast-act-

ing, low-cost treatment on any water source with full 

automation and real-time quality control.

Safe, simple and automated
Inherently safer chemistry, process and automation 

enable cost reductions while delivering better perfor-

mance and efficiency.

Safer chemistry. The product is a dilute solution of a 

peroxide salt that is essentially nonvolatile and odorless. 

Potential exposure is limited to direct contact with the 

liquid solution, which is generated and dispensed in a 

contained process. Oxygen is slowly released from any 

unconsumed oxidant, leaving nontoxic biodegradable 

residuals that are generally regarded as safe.

Simple process. There are a number of safety features 

inherent to the chemical production process. On-demand 

production of the chemistry occurs by reacting three 

stable nonflammable feedstocks together in a specific 

process. The generation systems contain less than 4 liters 

of product solution at any time; operate near atmospheric 

pressure; and are equipped with numerous automatic 

shutdown interlocks, alarms and notifications. 

Automation. The solution is automatically metered at 

the needed rate into the water being treated, where it is 

consumed within minutes to hours as it generates reac-

tive oxygen species. Dispensing rates are controlled by 

water treatment process sensors such as inline flowmeters 

and oxidation-reduction potential sensors. The systems 

are networked for remote monitoring and control and 

collect data for full-time quality assurance and reporting.

The competition
Chlorine dioxide, the primary oxidant chemistry used for 

oilfield water treatment, is a highly toxic and flammable 

Smart water treatment: It’s not a bomb  
A treatment platform enables significant improvements in operational safety and reliability. 

While the three commonly used oxidant products are all  

cost-effective on fresh water, chlorine dioxide comes with  

a significant HSE risk. Peracetic acid has no reliable  

oxidation-reduction potential signature for automation or  

real-time quality assurance and is only cost-effective on fresh 

water. (Source: Clean Chemistry)
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gas that is very corrosive 

in water solutions, par-

ticularly saline water. 

Chlorine dioxide also is 

an explosive gas above 

10% by volume in air 

and is about 2.4 times 

heavier than air, so 

its release can quickly 

impact people in sur-

rounding areas. It is rap-

idly released from water 

(vapor pressure greater 

than 1 atm) and is listed 

as immediately danger-

ous to life or health at 

13.8 mg per cu. m (0.39 

mg per cf), which is easily achieved in the head space of 

tanks and enclosed areas. Chlorine dioxide gas can accu-

mulate in air pockets in transfer lines, which can cause 

line rupture and damage to equipment. Chlorine diox-

ide must be dosed as a gas into the water stream being 

treated, which signifi cantly limits the treatment capacity 

range and confi guration of a chlorine dioxide system. 

Automation and monitoring is offered with some chlorine 

dioxide treatment systems, but dispensing requires taking 

custody of the water stream being treated.

Peracetic acid is a volatile liquid provided in con-

centrated aqueous solutions (typically 10% to 15% by 

weight) in acetic acid and hydrogen peroxide that is 

unstable in hot environments, produces very irritating 

vapors to personnel and exhibits elevated vapor cor-

rosion rates relative to PeroxyMAX. Peracetic acid is 

provided as a bulk chemical without the automation, 

process feedback and real-time quality assurance data 

necessary to provide a water treatment solution.

Low-cost deployment, large capacity
A single PeroxyMAX system has low power requirements 

with a small physical footprint and can treat 60 bbl/min 

(heavily contaminated produced water clarifi cation) to 

200 bbl/min (fresh/brackish water microbial control), 

depending on oxidant demand. The system can be con-

tained in a small cargo trailer and requires only a single 

120VAC 15A circuit (less than 1,800 W) to operate. 

Onshore water treatment service is provided at a single 

per-barrel price, discounted for increased monthly vol-

umes per system.

The system also has an optional peripheral chemical 

dispensing system integrated with the primary automa-

tion and control system for dispensing other chemis-

tries, including compatible water clarifi ers, scale inhibi-

tors and preservatives. 

Smart water treatment platform
The rapidly evolving digital era of data-driven opera-

tions, automation and asset management in the oil fi eld 

has enabled new levels of effi ciency and increased pro-

ductivity. Cost, performance and safety are mantras of 

oilfi eld operations, and it is only with forward-thinking 

innovations that these needs can be met in all aspects of 

oilfi eld operations, including water sourcing, treatment 

and disposal asset management.

PeroxyMAX systems utilize in-line water treatment 

process sensors for automation and key performance 

indicators for each fi xed or mobile system operation 

and are networked for dashboard access to live and his-

toric data. Historic data can be provided for real-time 

treatment quality assurance, reporting, monitoring of 

trends and identifying causes of upsets during water 

treatment operations. Systems are programmed to auto-

matically respond to changing water treatment chem-

ical demand and provide notifi cations to operators of 

service needs.

The inherent safety, automation, process monitoring 

and data gathering combined in a smart treatment plat-

form with this technology enables signifi cant improve-

ments in operational safety and reliability while reduc-

ing or virtually eliminating onsite labor costs for water 

treatment operations. 

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.

Dashboards monitor performance in real time and allow remote operations. (Source: Clean Chemistry)
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Scott Benzie, Taylor Huey, Charlie Cooper, Mohawk 

Energy; and Duke Vanlue, Downhole Technology

S
ince 2008 more than 150,000 horizontal wells have 

been drilled and hydraulically fractured in North 

America. A large portion of these wells were either 

understimulated using early fracturing techniques or are 

underperforming because of declining production. In 

most unconventional shale and tight oil reservoirs signif-

icant hydrocarbons remain in place and could be recov-

ered through infill drilling or by refracturing existing 

wells. Although drilling additional wells is a good option 

in plays with shallow reservoirs and low well construction 

costs, restimulating existing wells in deeper, higher cost 

basins is a potentially better alternative. 

During the last several years expandable casing 

patches have become more commonplace in the repair 

of multiple well integrity issues in both vertical and 

horizontal wellbores. Most recently, longer expandable 

liners have been utilized to totally recomplete both new 

and old completions. These expandable liners seal off 

existing perforations, damaged casing sections or frac-

ture sleeves in existing horizontal wells. New small-diam-

eter composite plugs suited for multistage plug-and-perf 

(PNP) operations inside the expanded liner allow these 

wells to be properly stimulated.   

One Oklahoma operator used expandable liners up 

to 1,390 m (4,562 ft) and new small-diameter composite 

fracture plugs to stimulate six wells with multiple integrity 

issues in its horizontal sections. Successful results on these 

wells demonstrate that the expandable liner-fracture plug 

combination has the potential to efficiently refracture 

understimulated or underperforming horizontal wells to 

improve production rates and increase ultimate recovery. 

System description
The Mohawk Fracpatch expandable liner system 

incorporates high-performing materials and a  

fracture sealing system that handles high treating 

pressures as well as the induced loads from large  

temperature cool-downs. The system is designed for 

efficient liner running and expansion using a work-

over rig and uses a combination of hydraulic force 

and the lifting power of the rig to expand the liner 

from bottom to top.  

During mechanical expansion no hydraulic pres-

sure is applied to the connections and inside diameter 

(ID) of the expandable liner, reducing the stress loads 

during expansion. 

No balls or darts are dropped down the ID of the 

work string to initiate expansion. The remainder of the 

liner is expanded by tripping pipe to the surface using 

the power of the drawworks at about 304.8 m/hr (1,000 

ft/hr). When higher forces are required due to debris 

or tight spots, hydraulic expansion can be resumed, 

which is valuable in horizonal wells.   

The expandable liner is made from a high-performance 

steel that has a high yield strength and collapse rating after 

expansion. The bottom and top joints of the expandable 

casing include metal-to-metal seal sections that, when 

expanded, hold fast to the ID of the well’s casing.  

Well cleanout
Wellbore cleanout is an important preliminary step to 

running the expandable liner. The operator should 

make adequate cleanout trips prior to installing the 

liner. A Mohawk-specific drift run with a specialized 

cleanout assembly also is required to determine the 

cleanliness of the lateral. 

Enhancing completions in  
high-cost fields
Expandable liner and new composite plugs restore integrity and enable completions in 

horizontal wells.

The Mohawk liner expansion system running tool leverages the hydraulic force and lifting power from the rig to expand the liner. 

(Source: Mohawk Energy)
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During the well cleanout operation a sensor is placed 

on the load line and a pressure transducer is attached 

to the standpipe to monitor and record weight and 

pressure, taking 20 readings per second. This allows 

drag factors to be calibrated to confi rm the long liner 

can be run to total depth. When this bottomhole 

assembly is retrieved, if there is predetermined volume 

of debris, the assembly is run again until the hole is 

well cleaned.

Liner expansion
Liner deployment begins with making up the running 

tool assembly including—from the bottom up—the 

fl ow control device, which activates and deactivates 

the tool; the drive unit that provides force; fi lters to 

keep tool internals clean; the expansion cone; anchor 

sub; debris cup; and stabbing sub. This assembly is 

hung off in the rotary table and made up to the fi rst 

joint of expandable liner. The running tool assembly 

and liner are run into the well using standard lin-

er-running procedures. Threaded connections do 

not require pipe dope.

When the liner reaches bottom, fl ow is directed 

through the work string to the fl ow control valve, build-

ing up pressure to engage the internal anchor. Pressure 

is further increased to 3,000 psi, activating the pistons 

to expand the pipe. Pressure is bled off at surface to 

reset the tool. Hydraulic expansion is repeated, secur-

ing the lower liner seals to the casing ID. 

Once the lower seal is achieved and the liner is 

anchored into the host casing, expansion resumes 

by mechanical over-pull. The liner is expanded by 

tripping pipe to the top of the expandable liner, 

and then the top seal is expanded by the hydrau-

lic method. The top metal-to-metal seal allows 

liner movement induced by temperature cycles 

and fracking pressure. 

Small-diameter composite fracture plugs
Advanced composite fracture plugs from Down-

hole Technology are suited for PNP operations 

inside expanded liners. Specially designed 3.06-

outer-diameter (OD) refracture plugs were 

designed to complete stages within the expanded 

liner. The plug’s tapered nose facilitates maneu-

vers in tortuous wells and guides the plug into 

the smaller diameter of the expanded liner with-

out hanging up. 

The Boss Hog fracture plug is half the length and 

weight of typical fracture plugs of similar diameter with 

the same 10,000-psi pressure rating. It is constructed 

from fi lament-wound composite material rather than 

from composite sheets or extruded components and 

has a modular design with far fewer parts than previous 

plugs. During drillout the fi lament-wound composite 

is reduced to small hair-like cuttings that are easily 

returned to the surface. 

To prepare for this application, the fracture plug 

supplier performed tests in its engineering laboratory to 

prove that the 3.06-OD plugs were compatible with the 

expanded 3.4-in. liner ID.    

Oklahoma recompletions  
In Kingfi sher County, Okla., an operator drilled and 

completed six horizontal wells with 4.5-in. 11.6-lb casing. 

Caliper logs and pressure tests confi rmed they all had 

multiple integrity issues that would prevent their com-

pletion and stimulation. To resolve these problems, the 

operator elected to run expandable liners over as much 

of the horizontal sections as possible and to complete 

the wells using the PNP method.

Wellbore preparation and cleanout took an average 

of 64 hours per well, and liner makeup and expansion 

took an average of 29 hours per well. 

All six wells were recompleted with expandable liners 

with lengths ranging from 853 m to 1,389 m (2,800 ft 

to 4,560 ft). A total of 6,814 m (22,356 ft) of liner was 

expanded, and 185 stages were pumped across all six 

wells. Slickwater fractures at 100 bbl/min were pumped, 

placing up to 3.3 million pounds of proppant per well. 

Fracture plugs were all drilled out successfully and all 

wells brought on production.

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.

Expandable liners installed in a lateral have the potential to refracture 

understimulated or underperforming horizontal wells. (Source: Mohawk Energy)
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D
igitalization is emerging as a technological driver of 

change around the world and provides businesses 

with abundant opportunities for growth and monetary 

gain. While industries like manufacturing and health-

care have taken the digitalization world by storm, the oil 

and gas industry has been remarkably slow to adopt this 

new way of thinking.

It is true that oil and gas has been “digitalized” for 

some time. True digital transformation, however, now 

requires adoption of the Internet of Everything (IoE)—

the networked connection of people, process, data and 

things—throughout the value chain. 

Most of today’s digital initiatives in oil and gas are 

incremental rather than disruptive. Some offshore 

operators are taking a step forward to make improve-

ments in technical or operational capabilities, but 

many are not fully embracing the power digitalization 

can provide. Numerous benefits such as increased cost 

savings and significant improvements in collaboration, 

productivity, maintenance and revenue can be realized 

through digitalization if more offshore operators would 

take the technological plunge.

According to a January report by Accenture on digita-

lization in the oil and gas industry, the primary barriers 

to change or adoption include: 

• Regulatory frameworks that are struggling to adapt 

to a new era of data sharing along value chains; 

• A lack of standardization in data coming from sensors; 

• An inability to share information across the ecosys-

tem; and 

• The challenge of recruiting millennials to replace an 

aging workforce. 

Digital collaboration technologies provide oil and gas 

companies, and specifically offshore engineers, a multitude 

of benefits. These include the ability to digitalize work-

flow and planning processes; optimize decisions between 

experts, disciplines and companies involved in the life of 

field perspective; and visually identify operational activities 

and maintenance events once projects are online. 

Through digitalization, all offshore field projects can 

be easily understandable through online 2-D/3-D visu-

alizations rapidly created or replicated using existing 

field layouts with a 3-D asset library and immediately 

monitored and reported to real-time operating levels. It 

also can offer an instant view of the cost consequences 

due to a required action or change to a field. 

For offshore operators subsea and topside assets are 

their most valuable players. The founda-

tion of these structures comprises years 

of knowledge, engineering talent and 

commitment. The technology-savvy world 

is moving to a digital environment. For 

the oil and gas industry to respond to 

this trend, offshore assets must reside 

there too. Offshore operations will dra-

matically change when oil and gas com-

panies embrace and upgrade their digital 

capabilities, thus improving the way they 

collaborate with and connect new data 

insights to their operating models.

Real-world results
An independent European oil and gas 

operator was looking to exploit the Nor-

wegian Shelf in the North Sea. It aimed to 

Digitalization: a new era of  
offshore operations     
A digital transformation will require a focused strategy. 

The current volatile market provides an opportunity to gain competitive advantage by 

embracing new IoE technologies. (Source: Xvision Software)
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reduce costs by using already existing infrastructure in a 

neighboring oil fi eld and had appointed an engineering 

fi rm to install a cable along the seafl oor. 

Collaboration meant having to work across multiple 

disciplines and languages. This increased the complex-

ity of communications, decision-making and project 

management, all of which could lengthen the delivery 

timescale. For example, each company used a different 

type of planning software, with Gantt charts provided 

as the basis for project discussions. But it was almost 

impossible to get diverse teams of operations personnel, 

managers and budget holders on the same page.  

The operator turned to a specialist in 3-D visualiza-

tions and software development for major subsea and 

offshore engineering companies to fi nd a solution. The 

digital collaboration platform created by the third-party 

expert brought all project data—assets and activities, 

both subsea and topside—online and into plain sight 

through an easy-to-understand visualization. 

The collaboration platform complemented the use of 

Gantt charts, which are still maintained to plan activi-

ties. The intuitive interface presented all of the project 

data as an animated time line, with a customizable set 

of information layers. Users could navigate to a snap-

shot of the project for any date using a simple slider 

and toggle information layers as required. 

The platform has matured to support the entire process 

of offshore and subsea installations, from planning and 

feasibility to preparation and actual operations. It gave 

users a simplifi ed view of activities being carried out off-

shore along with the status of vessels, rigs and installations. 

According to the operator, the digital collaboration 

platform simplifi ed the business of understanding with 

what was already there and what had yet to be installed at 

any point. It presented the fi eld layout graphically, with 

vessels, trenching, production, rock tumblers and pipe 

information layers that could be switched on and off, 

depending on the remit. Further, by using the digital plat-

form, the operator successfully collaborated with all parties 

as one team, accelerated its project time line by 30% and 

incurred only minor errors and low periods of downtime.

The benefi ts are undeniable when digital technolo-

gies are implemented across the oil and gas industry, 

regardless of current oil prices. These include:

• Return on investment: Digital collaboration tools are 

easy to integrate and train employees on and are 

capable of accelerating project time lines by up to 

80%, especially during the early concept and FEED 

phases. Once the project data are centralized and 

visualized, they can then be leveraged across the 

organization for collaboration in fl uid analysis, oper-

ational data gathering, maintenance and decommis-

sioning planning. These time savings can drive cost 

savings as high as 70% across a project’s life cycle;

• Simplifi ed collaboration: By providing a unifi ed view of 

the project, digital collaboration tools simplify mul-

tilanguage cross-disciplinary communications. This 

reduces the opportunity for misunderstandings and 

scheduling confl icts and supports knowledge trans-

fer, collaboration and creative problem-solving;

• Better decision-making: The solution enables activities to 

be tracked against the project plan and any deviation 

easily measured. The ability to perform “what-if” analysis 

allows the outcome of decisions to be modeled in a risk-

free environment before taking action in the fi eld; and 

• Reduced risk: Increased visibility allows a safety zone 

to be established around the installation to enable 

compliance with health and safety requirements. 

Vessels are prohibited from entering or remaining 

in the zone at specifi ed points of the project.

Digitalization has the potential to create tremendous 

value for both the industry and society as a whole. 

However, for oil and gas such a transformation will 

require organizations to implement a focused digital 

strategy championed by the C-suite, executive teams 

and IT leaders to create a culture of innovation and 

technology adoption. It also will need investment and 

commitment to revisit, renew and upgrade current pro-

cesses, infrastructure and systems and a willingness to 

share and collaborate across the ecosystem. All the afore-

mentioned needs will be required for a successful digital 

transformation for the oil and gas industry to truly realize 

the power and potential digitalization provides. 

Digital collaboration technologies offer several benefi ts. 

(Source: Xvision Software)

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.

https://www.epmag.com/
mailto:jdavy@hartenergy.com
mailto:jdavy@hartenergy.com


200 http://alexandriaenergy.com


December 2017   |   EPmag.com48

operator
SOLUTIONS

John McDonald, OPITO 

T
he story of safety in the oil and gas industry is no 

fairy tale. Over the years it has dealt with incidents 

and accidents, but despite the obvious risks of remote 

working, harsh weather conditions and working with 

hydrocarbons, it remains one of the safest industries 

statistically. This is in no small part down to the strict cri-

teria upon which personnel are judged, the continuous 

training programs in place and the management by con-

scientious leadership teams and regulatory bodies.

According to the recently released “Oil & Gas UK 

Health & Safety Report 2017,” the three-year rolling 

average nonfatal injury rate per 100,000 workers con-

tinues to improve year on year, from 430 in 2015 to 415 

in 2016. This makes the industry safer than comparable 

industries, including construction, manufacturing and 

transport/storage. 

Advances in occupational health practices, personal 

and process safety, and ongoing training remain vital. 

OPITO has been part of a cross-industry support net-

work for training. In 2016 it worked closely with other 

regulators, HSE, industry representatives and subject 

matter experts (SMEs) to include compressed air 

emergency breathing system training for helicopter 

passengers into the mandatory Basic Offshore Safety 

Induction and Emergency Training (BOSIET) and fur-

ther offshore emergency training programs. This year 

these courses and the Tropical BOSIET training suite 

will be embedded into OPITO’s digital delivery. 

Opportunity in reinvention
Training requirements change on a regular basis within 

every company, whether an SME, regionally focused 

business or large global conglomerate. In the inter-

national oil and gas industry, where innovation has 

become bread and butter, updates to training are even 

more crucial. Following major safety-critical incidents 

such as Deepwater Horizon or Piper Alpha, the safety prac-

tices of companies involved are scrutinized in great 

depth to avoid similar incidents. The latter incident 

brought about the creation of OPITO, which is funded 

and run by the industry for the industry. OPITO works 

to update training programs as the nature of workforce 

turnover means that new employees will arrive into the 

industry while others will leave.

In developing recognized standards in skills and com-

petence, it is crucial to work with an international per-

spective. Recently the company has successfully imple-

mented new OPITO onshore standards in Malaysia, 

Brunei and Indonesia with some of its partners. This 

has involved the implementation of stringent processes 

and procedures to ensure the competency of training 

providers that wish to deliver OPITO standards to work-

forces onshore.

Restoring parity
Onshore safety training has for some time been the 

poorer relation of offshore safety training. The logistical 

and personnel movements combined with some of the 

harshest working conditions mean that safety is always 

the No. 1 priority offshore, and rightly so. However, facil-

ities and process engineering teams are also put at signif-

icant risk during their working lives, and high standards 

are required. Companies are largely diligent and put in 

place their own procedures and guidelines, but standard-

ization is key to certainty across different worksites. With 

this in mind, OPITO has brought into play its Onshore 

The revolution of onshore standards 
A view from the custodians of training in the oil and gas industry provides helpful insights.

Life raft survival training for the digital delivery of BOSIET is filmed. 

(Source: OPITO)
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Emergency Response Framework, which is a suite of 

standards relating to onshore petroleum processing and 

refining facilities, including: 

• Plant manager/incident commander initial response 

training and initial assessment (PMIC IR);

• Onshore control room operator emergency 

response assessment;

• Onshore fire/emergency response team leader train-

ing standard;

• Lead fire warden competence standard;

• Onshore fire/emergency response team member 

training standard; and

• Fire warden competence standard.

Operator-driven
Direct commitment and desire for the onshore standards 

from operators has been evident. Brunei Shell Petroleum 

(BSP) already was training its workforce to OPITO’s 

offshore standards and has become the first operator 

to train its onshore personnel to benefit staff and bring 

value to the business. BSP had previously implemented 

its own emergency response procedures but saw the 

value in being ratified by an official standard. 

BSP chose the OPITO PMIC IR standard for its 

onshore petroleum and refining facilities. The company 

has benefitted from the regular assessment of key per-

sonnel who work in safety-critical roles. The BSP lead-

ership team is confident that all production and main-

tenance within its plants are operated in a safe manner. 

Employees have noticeably demonstrated their abilities 

to react appropriately in the event of an incident and 

manage all aspects of initial emergency response.

The OPITO PMIC IR has been undertaken by mul-

tiple shift teams at BSP, resulting in consistency across 

the company in-country. Employees have shown willing-

ness to take part in the course and fed back to instruc-

tors that they found the training to be beneficial and 

that it has given them increased confidence in their 

roles and responsibilities.

Tangible training benefits
Wild Geese Group (WGG) in Malaysia became the first 

company to achieve approval to conduct the training on 

behalf of OPITO from its base in Kuala Lumpur earlier 

this year. The trainers were pleased with the input and 

commitment of BSP to OPITO’s onshore petroleum 

processing and refining facilities standards and were 

encouraged that it was a success.

This is a great success story of a training provider 

responding to the changing needs of operators in 

its region and positioning itself to be able to deliver 

OPITO’s standards to further ensure the safety of those 

working in the onshore downstream sector. 

It is clear that onshore and offshore workforces share 

synergies in their safety requirements, so ensuring they 

have fit-for-purpose safety training and competency 

standards is arguably the most significant factor regard-

less of discipline.

OPITO’s onshore emergency response framework 

provides clarity to employers around what is expected 

from them when operating across borders and in part-

nership with other organizations. It also gives personnel 

the confidence that their co-workers are trained to the 

same level as they are should an incident occur.

Shared advancements
It is the responsibility of all oil majors, contractors and 

regulatory bodies to ensure skills and safety training is 

provided where necessary, both from a legislative and 

best practice point of view. Anything less means people, 

the environment, assets and reputations are at risk of 

being compromised. Whether onshore or offshore, in 

the Americas, Asia-Pacific, Middle East or Europe, best 

practice can be shared with others. Safety has never 

been a unique selling point or commercially sensitive, 

and it never should be.

OPITO is exploring new technologies and working 

with new people as it remains a catalyst for skills and 

safety, linking with training providers and overseeing 

the delivery of its standards for a safer industry. Younger 

generations are entering the workforce onshore and 

offshore, with different experiences and new ideas. 

Industry leaders should embrace these differences by 

listening to digital learning experiences to evolve train-

ing platforms for the future. 

Discussions and their subsequent actions must con-

tinue to meet new expectations and write the next chap-

ters in both onshore and offshore workplace safety. 

Wild Geese instructors work on practical scenarios. (Source: OPITO)
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SOLUTIONS

William Lee, Baker Hughes, a GE company

I
n today’s lower-for-longer market, operators are look-

ing for ways to best manage costs while maximizing 

the value of their assets. One way this is accomplished 

is through the use of products that have demonstrated 

a low cost of ownership. The Ajax integral engine-com-

pressor product line from Baker Hughes, a GE company 

(BHGE), is designed to include reliability, ease of main-

tenance and support for clients in a continually chang-

ing emissions compliance environment. The BHGE Ajax 

packages deliver lower operating 

cost and less maintenance than 

high-speed separable packages 

and operate with higher efficien-

cies and higher online availability. 

After 60 years of reliable service, 

these integral engine-compressors 

are renowned around the world 

for their simplicity, making them 

the user-friendly alternative to 

high-speed separable packages for 

customers looking to achieve long-

term efficiency. 

Low cost of ownership
Ajax packages feature low-speed, 

low-brake mean effective pressure 

operation and more robust components. There is less 

wear on parts and fewer operating cycles than high-

speed compression packages, resulting in less downtime 

and lower maintenance cost. The typical online avail-

ability for an Ajax integral is 98% as compared to 96% 

for a high-speed separable package. This translates to 

integrals being in service 7.3 days more per year than a 

high-speed separable package. 

The Ajax power cylinder is isolated from the crank-

case so that combustion blow-by products cannot enter 

the crankcase. This means that oil changes are needed 

only once per year, which could be extended beyond 

one year with an oil analysis program. In addition, the 

splash lubrication system for the integral unit means 

there is no oil pump and no oil filter to maintain. 

Additionally, these integrals consume less fuel for any 

given volume of compressed gas than the high-speed sep-

arable packages. Selection of a gas compression package 

is often based on the brake horsepower (BHP) of the 

engine. However, the main factor to consider should be 

the gas compression capacity for the package. 

Ajax packages have a substantially lower BHP per cubic 

meter of compressed gas than a high-speed separable 

package and have one frame and crankshaft with an 

overall mechanical efficiency of 95% compared to 90% 

for high-speed separable packages. Therefore, the com-

pressor horsepower (CHP) available for gas compression 

is determined by multiplying the 

engine BHP by 0.95. 

Separable packages have two 

frames and two crankshafts with the 

associated bearings for two crank-

shafts. Considering a 95% mechan-

ical efficiency for each frame, the 

CHP for a separable package equals 

0.95 x 0.95 x engine BHP = 0.902 x 

engine BHP.

Upcoming upgrades
The Ajax integrals were introduced 

in 1958, and many of the older Ajax 

units are still in service. The Ajax has 

fundamentally remained the same 

since this time, and improvements 

over the years have only enhanced the strength and sim-

plicity of the original design. Customers also have been 

able to upgrade their Ajax units with a number of technical 

and engineered enhancements, available as retrofit kits.

BHGE’s new upgrade kits for the Ajax LE series pro-

vide two ways to modernize a fleet. Option one achieves 

a 1 gram/BHP-hr NO
x
 at full-rated horsepower without 

derating. For example, the Ajax DPC-2802XLE is rated 

at 400 BHP at 450 rpm with a NO
x
 level of 1 gram/

BHP-hr at 38 C (100 F), while increasing throughput 

and revenue by 4.2%, as compared to the DPC-2802LE. 

Option two includes the benefits of the other option 

while reducing volatile organic compounds (VOC) by as 

much as 75%. The resulting engine configuration has 

been designated the DPC-2800XLE series.

Managing the cost of ownership 
The low cost of ownership associated with an integral engine-compressor system is  

delivering results for its operators.

Selection of a BHGE  
Ajax integral package 

and a continuous  
investment in  

performance and  
emissions upgrades  

provide many  
long-term advantages.
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SOLUTIONS

Digital assistance
The Ajax Value Calcu-
lator is a digital tool 
currently planned for 
a first-quarter 2018 
release that will allow a 
customer to determine 
the potential savings 
and cash flow when 
comparing Ajax to 
separable high-speed 
compressor packages. 
These critical deci-
sion-making factors will 
be determined using 
operating conditions, 
maintenance and fuel 
cost. The calculator 
will be available on the 
engageRecip website 
and can be used in any 
application where an 
Ajax is being consid-
ered over a separable 
reciprocating compres-
sor with a high-speed 
driver. This includes 
gas gathering, injec-
tion, processing, trans-
mission and fuel gas 
boosting applications.

Case study
As an example of the 
overall expenses for a compression package, Figure 1 com-
pares an Ajax integral with a high-speed separable pack-
age. The packages compared are rated at 400 BHP, and 
the expenses associated with these packages are based on 
operating continuously through the year at a production 
rate of 28.2 Mcm/d with a gas price of $3/Mcf. 

In the BHP range of 400 BHP to 600 BHP the first 
costs for the Ajax integral and a Caterpillar/Ariel pack-
age are essentially the same. Outside this BHP range 
the first cost for the Caterpillar/Ariel packages are gen-
erally somewhat lower than those for the Ajax integrals. 

However, when the total costs for purchasing and 
operating these packages are considered, the Ajax 
integrals have a substantial advantage. As shown, the 
total costs that need to be considered include the first 
cost, the operations and maintenance costs (fuel usage 
plus maintenance), and the online availability for the 

units. The lost production costs are based on the typ-
ical online availabilities, which amount to 7.3 days of 
downtime per year for the Ajax unit and 14.6 days of 
downtime per year for the high-speed unit. The result-
ing total costs for five years show a $210,000 savings for 
the Ajax integral.

Selection of a BHGE Ajax integral package and a con-
tinuous investment in performance and emissions 
upgrades provide many long-term advantages. Ajax 
engine/compressor packages have an excellent track 
record for long-term service and reliability, and recent 
developments with the Ajax 2800XLE engines have 
resulted in reductions in NO

x
 and VOC levels at the 

rated BHPs. The Ajax Value Calculator is designed to 
be a powerful digital tool, using sophisticated data anal-
ysis to determine the payback and benefits over a high-
speed package utilizing the user’s own data. 

FIGURE 1. This image compares first cost and operations and maintenance expenses for Ajax integrals 

and high-speed compression packages. (Source: Baker Hughes, a GE company)

High-speed Separate Package

These costs are based on 400-BHP compression 
packages operating continuously through the 
year at a production rate of 1 MMcf/d with gas 
prices of $3/Mcf.
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BASIN MODELING

Fausto Mosca, Murphy Oil; and Thomas Hantschel and 

Juan Carlos Hidalgo, Schlumberger

A
s fast-paced technological development expands the 
possibilities for hydrocarbon exploration in prolific 

deepwater basins, oil and gas companies are recognizing 
the importance of advanced geological workflows to sup-
port ambitious drilling campaigns where cost and risks 
pose steep challenges. 

In the complex subsalt fields of the Gulf of Mexico 
(GoM) reliable and comprehensive pore pressure and 
fracture gradient predictions to address drilling hazards 
such as faults and isolated overpressured sands and 
optimize well casing design are critical for boosting 
efficiency and safety in wells that typically cost $100 
million or more. Accurate pore pressure prediction can 
significantly reduce operational costs and improve well 
performance in these promising basins.

Traditional workflows for determining pore pressure 
include 1-D logs from offset wells or seismic data such 
as calibrated seismic velocities and acoustic impedance. 
These methods, while suitable for conventional forma-
tions, do not provide the high resolution and real-time 
understanding that is required in geologically challeng-
ing regions such as the GoM subsalts, Southeast Asia, 
South America and areas of the Middle East. 

In the GoM salt formations, for example, 1-D 
models do not adequately predict overpressure in 

high-permeability rocks, an occurrence known as the 
centroid effect. Accurately modeling this geological 
phenomenon is critical for predicting vertical and 
lateral extensions and designing the correct mud 
weight. Misunderstanding of the centroid effect prior 
to drilling can lead to costly measures for overcoming 
pressure problems or result in drilling failures.

Pore pressure prediction also can be achieved using 
basin modeling, which involves the development of a 
3-D earth model to simulate the processes of pressure 
formation through geologic time. Basin modeling has 
been enhanced in recent years with the ability to com-
bine stress and pressure predictions and implement 
models for rock changes and failures.

A new approach based on the understanding that 
all geological processes affect pore pressure integrates 
well log, seismic, geological and real-time drilling data 
with 3-D petroleum system modeling to more accurately 
predict pore pressure or pressures in the system and 
stress regime, which is a critical aspect of exploration 
risk assessment. Understanding pressures and stresses 
in the petroleum system provides valuable information 
for drillers and is also beneficial when acquiring seismic 
data. The new workflow accurately models all geologi-
cal processes responsible for increasing pressure over 
time and, importantly, has the capability to capture new 
information while drilling.

Murphy Oil Co. successfully applied the new approach 
in the real-time drilling of a com-
plex deepwater exploration well in 
the Mississippi Canyon, a subsea 
canyon that is part of the Mississippi 
Submarine Valley in the north-central 
GoM. The region is characterized by 
the presence of salt diapirs, which 
induce smaller sub-basins that result 
in closed systems for pressure distribu-
tion and compartmentalize pressure. 
In this case, the drilling targets were 
disconnected turbidite sand reservoirs 

Building a better basin model       
Software advances improve pore pressure prediction ahead of the  

bit in a complex GoM subsalt well.

In high-resolution petroleum systems,  

modeling the seismic attributes drive the 

facies. (Source: Schlumberger)
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with varying degrees of overpressure depending on their 

geometry and pinch-out toward the salt. The isolated, 

overpressured sands presented multiple risks for drilling.

The operator had previously implemented traditional 

basin modeling workflows in the field without encoun-

tering significant issues that jeopardized the drilling 

program but wanted to test the integrated geological 

approach to better identify potential hazards during 

drilling and improve the accuracy and time lines of pore 

pressure prediction to enhance efficiency and safety.

Integrating all geological processes
To meet this objective, Schlumberger proposed building 

a calibrated 3-D earth model in the PetroMod petroleum 

systems modeling software. The software had recently 

been updated with the capability to fully integrate seis-

mic attributes, geological information, well log data and 

drilling information for predicting pore pressure with 

a high degree of accuracy to prepare a geomechanical 

analysis before drilling. The modeling software would be 

supported by expertise at the Schlumberger Exploration 

Hub in Aachen, Germany.

The petroleum systems modeling software has been 

successfully applied in basins worldwide to model the 

evolution of sedimentary basins, predicting if and how 

the reservoir has been charged with hydrocarbons, 

including the source and timing of hydrocarbon gener-

ation, migration routes, and quantity and type of hydro-

carbons in the subsurface or at surface conditions. 

The PetroMod software enabled classic pore pressure 

models to be paired with 3-D stress models, principally 

for fracture gradient prediction. This resulted in a more 

accurate understanding of significant 3-D effects such 

as compaction history and pore pressure development 

coupled to three-component stress behavior through 

geological time in areas of salt.

The project involved the development of a two-step 

workflow, with models built by the Murphy Oil team 

in Houston and supported by Schlumberger geologists 

at the Exploration Hub. The first step was to develop a 

regional pore pressure model by identifying the layers 

responsible for overpressure and modify their litholog-

ical composition to match calibration data from three 

offset wells and the area of interest, which covers an 

area of about 388 sq km (150 sq miles).

This model accounted for faults in the area, pressure 

relief points, sub-basin distribution and salt deformation 

over time. Faults, most of which exhibited low permea-

bility, were an important consideration as their behavior 

can affect pressure distribution by creating connected 

BASIN MODELING

The workflow helped the operator predict pressures and stresses while drilling. (Source: Schlumberger)

Leakoff Test

Fracture Gradient Offset 

Wells Prediction
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or closed pressure compartments and isolating or con-

necting sand bodies. 

In the second phase a more refined geological 

model was built over the specific area of interest using 

high-resolution structural and facies maps based on 

seismic character. Seismic interpretation included the 

mapping of 144 faults that were imported into the 

model, with particular focus on the faults along the 

proposed drilling path. In the two-month mapping 

phase 10 structural and related facies maps were inter-

preted for the sea bottom and various layers of the 

subsalt formation. 

Predictions ahead of the bit
The enhanced capabilities of the petroleum systems 

modeling software, notably improvements in simulator 

speed, allowed the high-resolution model for the area 

of interest to be run overnight in less than 12 hours by 

experts at the Exploration Hub, who provided accurate 

pore pressure prediction results ahead of the bit in time 

for morning drilling team meetings. 

The workflow in the petroleum systems modeling soft-

ware integrated all the available data into the geological 

model for daily updating and simulation. Following an 

initial regional calibration, the most important aspect 

of any basin modeling project, the model was calibrated 

daily using leakoff test results, LWD formation pressure 

data and information on specific drilling events. 

When the well reached a depth of 2,896 m (9,500 ft), 

about 1,219 m (4,000 ft) below the mud line, leakoff 

tests were performed at each casing point. Those data 

and the real-time mud weight were used to calibrate the 

pressure profile and predict the pore pressure ahead of 

the bit until the next casing point.

Simulation results yielded valuable information for 

determining mud weight and whether to follow the 

original drilling plan or modify it to avoid drilling haz-

ards. The model’s performance was continually refined 

by calibrating it to the measured data.

The successful application of the fully integrated 

petroleum systems modeling software enabled Murphy 

Oil to gain accurate predicted pore pressure and frac-

ture data to optimize well performance and reduce 

drilling costs and hazards in the high-risk subsalt drill-

ing environment. The well was successfully drilled 

under budget with no safety issues. The company plans 

to implement the workflow for two new wells in the 

region in early 2018. 

BASIN MODELING

This image shows the final calibrated pressures and stresses. The calibration was a daily process based on information acquired 

while drilling using well measurements. (Source: Schlumberger)
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Wells Prediction

https://www.epmag.com/


200 http://indpress.com


December 2017   |   EPmag.com56

CEMENTING ADVANCES

Claire Kennedy Platt and Michael Rossing, NOV

P
lug and abandonment (P&A) operations lead to 

challenges removing and disposing of casing and 

tubing, which increases operational costs. Time-con-

suming milling may require the use of a rig, and plug-

ging using poor annular cement might not provide 

an adequate barrier. Cementing solutions such as the 

Valkyrie abandonment system from National Oilwell 

Varco (NOV) improve cement coverage through axial 

and lateral oscillation to create a permanent, protective 

barrier, establishing an improved bond that is safe for 

the environment.

Deployed by wireline along with the packer as a sacri-

ficial assembly, the system uses high-frequency hydraulic 

pulses to move free-hanging production tubing and consis-

tently propagate cement around the annulus. The device 

oscillates the tubing to improve cement jobs, especially in 

areas where the tubing rests on the low side of the hole. 

By creating movement of tubing while pumping, the sys-

tem reduces the phoneme of microannuli and helps cre-

ate a more robust, permanent abandonment. 

By reducing the amount of pipe that must be retrieved 

from the well, the system helps minimize abandonment 

costs without sacrificing the integrity of the abandoned 

well, increasing the efficiency of P&A operations. 

Case study
An operator performed a trial run at an evaluation cen-

ter in a test borehole in Aberdeen. The rig test objec-

tive was to assess the axial and lateral tubing movement 

generated by pumping a fluid with similar properties 

to cement through the abandonment system. In the 

test procedure the operator configured the test well 

with 975 m (3,200 ft) of 95⁄8-in. casing and installed the 

5½-in. tubing to simulate production tubing similar 

to the well profile it intended to abandon. Using the 

Valkyrie abandonment system, packer assembly and 

BlackBox data sensors from NOV, the operator tested 

with varying flow rates and fluid densities between 14.5 

parts per gallon (ppg) and 15.4 ppg. The operator 

concluded that the pressure pulses created by NOV’s 

abandonment system generated significant movement 

of the tubing. Cement displacement propagated past 

610 m (2,000 ft) above the device. The lateral vibration 

magnitude attenuated from 305 m (1,000 ft) to 610 m, 

but it was sufficient to vibrate the tubing within maxi-

mum lateral restriction. The magnitude of the pressure 

pulses, acceleration and frequency of vibration were 

functions of flow rate. The frequency of the vibration 

had a more significant effect on the displacement than 

lateral acceleration. 

The operator installed the device into a flow loop 

to facilitate cement circulation for the purpose of 

testing the cement quality after passing through the 

system. The cement testing confirmed that the aban-

donment system generated pulses that improved the 

cement properties. The operator pumped 20 bbl of 

16-ppg cement through the abandonment system at 

a flow rate of 145 gal/min and collected five cement 

samples at one-minute intervals, comparing them 

with samples of the same cement that did not pass 

through the system. 

An independent laboratory confirmed that rheology 

samples taken after the introduction of the abandon-

ment system were improved. 

To date, the system has been installed on 11 wells, 

with the volume of pumped cement increasing from job 

to job and in wells with up to a 30-degree inclination. 

Cement bond logs verified the results of 792 m (2,600 

ft) of good cement out of 945 m (3,100 ft) pumped. 

The company has begun to use multiple installations of 

this process to leave additional sections of tubulars in 

the well. 

Cement samples tested in the laboratory have con-

firmed that pumping cement through the NOV aban-

donment system improves rheology, allowing it to pro-

vide higher quality cement bonds and minimizing chan-

neling and microannulus development. The technology 

has enabled operators to leave more than 9,144 m 

(30,000 ft) of production tubing permanently in the 

wellbore, eliminating the expense of pulling, transpor-

tation, cleaning and disposal. 

Abandonment system creates  
quality cement plug        

Cementing solution improves coverage through axial and lateral  

 oscillation to establish an improved barrier.
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CEMENTING ADVANCES

Mark Hartle and Nick Mawford, Tesco Corp.

O
perators have established best practices to min-

imize the risk of contaminating freshwater and 

hydrocarbons during the wellbore construction process. 

One such practice involves rotating the casing string 

while cementing to improve cement bond quality. 

While this procedure is proven 

to substantially improve 

cement integrity on a primary 

cementing job, the adoption 

rate among operators remains 

at about 10%. The limitations 

to broader adoption are likely 

equipment-related; therefore, 

operators should expect  

the latest cementation tools  

 to incorporate decades of les-

sons learned. 

A primary consideration 

when introducing new equip-

ment and processes is the need 

to minimize safety-related risks. 

Early equipment proved to be 

bulky and labor-intensive to 

convey and rig up. A future 

solution will need to address 

these operator concerns: 

• Does it reduce the need 

for human interaction and 

eliminate personnel from 

the red zone? 

• Does it work with estab-

lished best practices such 

as the ability to rotate and 

reciprocate casing during cementation? 

• Does it reduce the flat time that conventional  

methods and legacy equipment have not been able 

to overcome? 

• Will it work on existing rigs and the new breed of 

rigs currently being developed?

First-generation launchers
The execution of early cementing operations used 

a cement head with manually loaded plugs and the 

manipulation of multiple valves. The transition from 

running casing to rigging up of cementing equipment 

often required one to two hours of flat time. 

Tesco’s first solution to combat flat time used the 

Casing Drive System (CDS) in conjunction with a cement 

swivel and plug assembly to 

reduce transition time by up 

to 75%. While this configura-

tion reduced transition time, 

it could not accommodate the 

increasingly diverse array of 

plug arrangements the market 

was offering. To mitigate safety 

concerns and uncertainty while 

applying best practices, man-

ufacturers developed cement 

heads with integrated chambers 

to house plugs and simplify the 

launching procedure. These 

new cement heads had an alter-

nate flow path but still required 

manual launching of plugs. 

Depending on the height of the 

cement head assembly, a tech-

nician would need to be lifted 

in a basket or harness to initiate 

the release.

Early systems often exceeded 

12.2 m (40 ft) in length, limit-

ing use to only the largest land 

or offshore rigs. Operator feed-

back led to further enhance-

ments such as viewing ports, 

launch indicators, and mechanical or automated launch-

ing systems. Few attempts, however, were made to reduce 

the overall size. 

One feature often requested was the need for visual 

indication that a plug was launched. Incorporating 

a “tattle-tale” indicator on the plug chamber enables 

Compact system delivers multiple 
plugs, significant savings        

The modular design of a new plug launching system  

reduces rig time and increases safety. 

The TesTORK monitors the connection torque, tension and 

number of casing or tubular turns through the use of a sub 

and computer monitoring software. (Source: Tesco Corp.)
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visual confirmation that the plug was released, 
but there was still the possibility of plugs get-
ting stuck before entering the casing. Multiple 
“tattle tales” were requested to show that a plug 
not only left its starting position but that it did 
not become lodged at the bottom of the launch 
mechanism before entering the casing. There 
also needed to be a fail-safe way to enable man-
ual launching if the automated or mechanical 
release mechanism failed. 

Another issue with initial designs was the 
inability to load plugs onsite without the need 
for a bucking unit or breakout vise. This posed 
a risk to operators because they could not verify 
that the correct plugs were loaded in the precise 
orientation if assembled offsite. If there were 
last-minute changes to the scope of the cement 
job, the tool could not be easily serviced onsite. 
Sending the equipment back to the shop would 
be cost-prohibitive, especially in remote locations. 

As plug technology continued to advance, con-
tainers that housed them needed to follow suit. 
Plug designs began to get longer, yet operators 
wanted a more compact launching system that 
could be used on smaller land rigs. 

Modular design
In response to operator feedback, the Multi-Plug 
Launching System (MPLS) was developed and brought 
to market by Tesco to address the concerns regarding 
current plug launchers. The standard MPLS configura-
tion measures less than 92 in. and is capable of launch-
ing two plugs up to 20 in. each or a single plug up to 38 
in. This design enables a more cost-efficient operation 
and faster rigup times while reducing safety concerns 
when compared to a conventional cement head or larger 
plug launchers.

The system’s modular design enables adaptation for 
future plug design and cementation programs when 
more than two plugs are requested. Additional plugs 
can be accommodated by adding chambers to the unit. 
Plug loading is completed in the shop prior to being 
sent to the location, yet the design allows quick disas-
sembly onsite without the need for a bucking unit.          

The MPLS has wireless launch capabilities, enabling 
personnel to use the system from a safe distance outside 
of the red zone. Levers at each plug-release port double 
as a visual indicator and as a manual override. An indi-
cator sub below the MPLS confirms the plug has exited 
the tool and entered the casing. Most importantly, 
when the system is combined with a cement swivel, the 

rotation and reciprocation of the casing while 
cementing is possible. 

Field successes
The system is about 4.6 m (15 ft) shorter than 
other multiple-plug systems available, even with 
the cement swivel and optional safety valves. 
During testing, the shorter length enabled 
a major operator in the Marcellus Shale to 
reciprocate its production casing 4.6 m while 
performing cementing operations. Operators 
that use trailer-mounted super-single rigs with 
masts of 23 m (75 ft) can reciprocate about 3 m 
(10 ft), enabling improved primary cementing 
quality and reducing the nonproductive time 
(NPT) associated with remedial cementation 
or squeeze jobs. This is an important benefit 
provided by the MPLS because taller equipment 
stack-ups cannot fit within the mast or lose the 
ability to reciprocate. 

A major operator in East Texas was cement-
ing the production string in a horizontal sec-
tion of its well and used Tesco’s TesTORK in 

conjunction with the MPLS to calculate the precise 
torque profile during rotation. By monitoring the 
torque throughout the process, the operator ensured 
no added stress was placed on the connections. 

The MPLS is designed to work as a standalone system, 
with an additional value realized when used with the 
CDS for casing running operations.

What kind of real-world value can operators expect to 
receive from a 15% increase in cement jobs that incor-
porates rotation and reciprocation? The Freedonia 
Group estimated in April that 4,255 wells would be 
drilled in the Permian Basin in 2017. There are three 
assumptions made regarding wells in this area. One is 
that three casing strings will require cementation. 
Another is that operators will spend 1.5 hours transi-
tioning from casing running to cementation using  
conventional equipment. The third is that the rig’s day 
rate is $14,600, according to a Platt’s report from April. 
If 25% of these wells utilize rotation and reciprocation, 
operators can save as much as 133.625 days of NPT or 
$1.9 million per year. These significant savings arise 
solely out of reductions in rigup time and do not 
include the time that would have been used for reme-
dial cement jobs. 

CEMENTING ADVANCES

The MPLS remotely launches multiple plugs for regular 

and multistage cementing in onshore or offshore  

applications. (Source: Tesco Corp.)
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PRESSURE PUMPING

Ryan Supak, Stephen Klock and  

Claire Kennedy, NOV 

M
anaging fracturing spread equipment with mul-

tiple-sourced control systems adds unwarranted 

complexity to fracturing operations. Use of multiple 

systems requires additional training and personnel, 

increasing total operating costs. Equipment operators 

reduce the quality of communication while monitoring 

numerous datapoints from different equipment, increas-

ing potential for error and safety risks. 

A fleet of equipment with single-source controls 

allows operators to improve safety and accuracy by 

reducing equipment training, spare parts, personnel 

and rigup time required at a fracturing site. Control 

systems such as multipump remote fracturing controls 

(FCPC) and data acquisition and process unit control 

and monitoring (DASTRAC) from National Oilwell 

Varco (NOV) enable control of multiple units and 

monitor a multitude of datapoints per asset, including 

pressures, rates, stage totals, job totals, surface concen-

tration and downhole concentration. 

FCPC software
FCPC allows operators with fracturing unit controls 

the ability to control up to 24 fracturing units from a 

single user interface. This software package allows the 

fracturing operator to easily operate multiple pumps 

from the data van. The package offers a complete library 

of transmissions and engines. Compatible with a large 

range of equipment, the system gives operators flexibil-

ity to install on fracture pumps from any manufacturer, 

including those with the most current Tier 4 engines 

and the latest transmissions to the fully mechanical frac-

tures without an electronic control module and manual 

electric transmissions. The interface allows a single oper-

ator to control the entire fleet of fractures without hav-

ing to differentiate engine, transmission or pump type. 

In contrast, when using multiple control systems, the 

service company must decide whether to run multiple 

individual remote boxes or myriad multipump controls 

in the data van. Using remote boxes to control several 

fracturing pumps requires multiple operators trained in 

different control systems, which often cannot be set up 

in a data van because of space constraints. The treater 

then must communicate via radio to multiple oper-

ators in a noisy environment, increasing potential 

for errors. 

The operators control each pump individually, cre-

ating a delay in critical shut-down situations. Running 

multiple multipump controls from a van is possible, 

but this method increases the risk of operators inad-

vertently clicking on the wrong parameter during the 

job. In contrast to operations where one operator is 

required for every four to five pumps with different 

control systems or multiple multipump controls, a 

single pump operator can control FCPC in a data van 

next to the treater, reducing noise to allow clearer, 

improved communication, increasing accuracy and 

further improving site safety. By default, reducing the 

number of required personnel decreases operational 

costs and increases efficiency in training a select 

group of qualified operators. 

The system increases efficiency during stage 

changes or shutdown by enabling users to increase 

or decrease the pump rate across individual, 

Software increases accuracy for 
intervention and stimulation        

Single-source controls simplify fracturing operations.

This data van outfitted with FCPC and DASTRAC III allows the fracturing 

operator to easily operate multiple pumps from the van. (Source: NOV) 
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groups or global fractures in a single action. Operators 

have the ability to view event history and log user- 

defined datapoints. The system also records alarms  

by asset number, alarm parameter and value, and it 

allows post-job review and troubleshooting. Since the 

system is designed to work seamlessly, the FCPC data 

stream may be easily combined with DASTRAC III soft-

ware for a single data file.

Software logs fracturing data 
DASTRAC III provides operators the ability to communi-

cate with and control process units equipped with NOV 

Rolligon controls and log the fracturing spread process 

data. With an easy setup, the software allows increased 

data capabilities with configurable user-defined dash-

boards. The system enables job profile setup, system con-

figuration, channel setup, input channel configuration 

and proportional-integral-derivative setup from a single 

interface instead of requiring users to make changes on 

each individual process unit. 

Serial data and DASTRAC are available on each unit, 

but they are not necessary when using NOV control 

systems. With these controls, the operator selects the 

datapoints to record without the need to map each indi-

vidual datapoint, reducing the chance for error during 

nonstandard control setup. The job profile setup allows 

operators to create an unlimited number of sand stages 

with options to stage manually or by any rate and total. 

Operators may save job profiles ahead of time and have 

the ability to copy and paste to and from a spreadsheet. 

When the company man requests a change, the treater 

can make changes directly from the van without the 

need to communicate to the operator. 

This increases data capabilities by allowing users 

to log all sensor and process data from Rolligon-

controlled units and any data via serial communica-

tion from competitors’ controls. System integration 

allows management of more than 800 parameters; 

monitoring of suction rates between the blender, 

hydration and liquid additive system; and ability to 

share the wellhead pressure(s) with the fractures. 

The system also allows serial input and output, 

custom calculation channels and custom totalizer 

channels. Users may custom-calculate minimum, 

maximum and average per stage and view data in a 

report or export to a .csv file. 

With a single-control solution for all the process 

equipment, which includes the blender, chemical 

injection, hydration and dry additive units, oper-

ator training is simplified with common intuitive 

screen layouts. 

Other benefits include faster rigup time, spare part 

reduction and increased safety. Rigup time can be min-

imized with plug-and-play unit-to-unit communication. 

Spare controls are reduced by using common hard-

ware that is interchangeable between different units. 

Equipment, fracture site and operator safety increase 

when all personnel are trained on a single solution vs. 

multiple different software packages.

Single-source controls increase accuracy by allowing 

users to monitor rates and pressures from one common 

software suite, reducing human error when connecting 

equipment. The software enables the monitoring of a 

typical fracturing spread consisting of a data van, fractur-

ing units, fracturing and multifracturing sanders, blend-

ers, hydration units, dry additive mix units, and chemical 

injection units via a data van, giving users the ability to 

aggregate the data to a single job file. Consolidating 

controls in one location increases safety and reduces 

required personnel, contributing to overall costs savings. 

A complete package offering ensures that all systems 

will communicate with each other and incorporate 

similar control logic and appearance, giving operators 

familiarity with numerous systems after being trained 

on one.

The next step that can be introduced with a single- 

source control system is a fully integrated Big Data solu-

tion. This allows basic data manipulation, data trending 

and asset tracking for all outfitted assets. With the addi-

tion of an integrated asset maintenance system, predic-

tive and condition-based maintenance can be unlocked 

for incremental cost savings. 

PRESSURE PUMPING

The blender control panel with local controls is shown. (Source: NOV)
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FIXED PLATFORMS &  

TOPSIDES

Rob Gill and Steve Henzell,  

INTECSEA (WorleyParsons Group)

T
he pressure to reduce the cost of new developments 

has never been greater for North Sea operators. The 

combination of low oil prices, decreased North Sea 

development opportunities and increased competition 

from the U.S. shale industry means the industry is being 

forced to adapt to new ideas.

One development concept that is starting to gain 

traction is the use of low-cost wellhead platforms for the 

development of small satellite fields. These are typically 

newly discovered fields close to an established host plat-

form, which can provide control and power and also 

carry out fluid processing.

Although wellhead platforms have long been a favor-

ite in the shallow waters of the southern North Sea, up 

until now the preferred option for the development of 

satellite fields in deeper water has been to use a subsea 

manifold with a tieback to the host facility. Subsea man-

ifolds are tried, tested and trusted, but WorleyParsons 

has carried out several studies showing that subsea 

manifolds don’t necessarily provide the best value solu-

tion for a multiple well development. The difficulties 

and additional costs associated with maintenance and 

future well intervention operations can all contribute to 

increased costs over the lifetime of a project.

WorleyParsons has accumulated a reference list of 

more than 500 installations that are currently operat-

ing throughout the world, and its team has combined 

its experience with ideas borrowed from the shale 

industry—where standardization and modularization of 

equipment is the key to low-cost field development. The 

company has come up with a new concept in wellhead 

platforms suitable for installation in deeper water and 

able to withstand North Sea conditions.

The new design uses piled foun-

dations, can be deployed in water 

depths of up to 120 m (394 ft) and 

provides space for a maximum of 

12 well slots. No accommodation 

has been provided for person-

nel, who will gain access for four 

monthly maintenance visits by ves-

sels equipped with a “walk-to-work” 

gangway. The platform design 

includes a 5-tonne crane and suf-

ficient deck space to allow full 

access for future well intervention. 

WorleyParsons also has designed 

the new platform for construction 

in its covered yard near Stavanger, 

Norway, with one flat side to permit 

installation by either barge launch 

or jackup platform to widen the 

choice of installation contractor.

The platform is designed with 

a “design once, build many” 

approach to capture economies of 

scale and efficiencies more closely 

New minimum facility platforms 
withstand North Sea conditions       

Company intends to make wellhead facilities production cheaper and  

faster with a ‘design once, build many’ ethos.

WorleyParsons sees an immediate 

market for at least 20 low-cost  

modularized platforms in the 

Norwegian sector of the North Sea 

alone. (Source: WorleyParsons)
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associated with a production line than a North Sea con-

struction yard. The design borrows from the philoso-

phies that WorleyParsons has previously followed in the 

Persian Gulf and Gulf of Thailand and uses a minimum 

number of different profiles to reduce procurement 

and stockholding costs.

Topsides and jacket weights are comparable to more 

traditional North Sea designs at about 650 tonnes and 

3,500 tonnes, respectively, for a 100-m (328-ft) water 

depth platform, with almost all of the topsides and 

much of the jacket being identical for any platform 

regardless of water depth. However, there is scope for 

significant savings in project schedule by both reduc-

ing setup times and by allowing construction to start 

in parallel with detailed design. The design is so stan-

dardized that water depth, seabed conditions and well 

slot arrangement are the only pieces of information 

required to completely define an individual platform, 

further reducing project schedule and minimizing con-

struction risk.

WorleyParsons sees an imme-

diate market for at least 20 low-

cost modularized platforms in 

the Norwegian sector of the 

North Sea alone and is talking 

to several operators who have 

been carrying out studies to 

assess their viability. They also 

see applications in U.K. waters, 

where the upcoming 30th 

licensing round will be target-

ing small pool discoveries that 

will require especially low-cost 

development schemes. 

FIXED PLATFORMS &  

TOPSIDES

WorleyParsons has come up with a 

new concept in wellhead platforms 

suitable for installation in deeper  

water and able to withstand North Sea 

conditions. (Source: WorleyParsons)
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Appalachian region’s natural gas 
production on the rise  
Improved infrastructure leads to production growth from the Marcellus and Utica.

Contributed by Hart Energy Mapping & Data Services

T
he Appalachian Basin continues to drive U.S. natural 
gas production, with the Energy Information Admin-

istration (EIA) reporting in its October Drilling Produc-
tivity Report that the Marcellus and Utica gas shale plays 
have increased gas production by 11 MMcm/d (398 
MMcf/d) month over month so far this year. Those 
production levels represent about a 14% increase over 
November 2016 natural gas production in the Appala-
chian Basin, according to the EIA.

In fact, through September the Appalachia region 
was producing more than 11.2 MMcm/d (398 MMcf/d) 
month-over-month, the EIA reported. Naturally, the 
region’s rig count is beginning to rebound as well. The 
Marcellus/Utica well count peaked in 2012—when nat-
ural gas prices were more than $4—at about 150 oper-
ating rigs. Following the collapse of commodity prices, 
that number fell to about 30 in mid-2016. But according 
to the Baker Hughes rig count, the number of operat-
ing gas rigs has more than doubled since mid-2016, with 
75 operating oil rigs in the Appalachian Basin. 

One of the key drivers in the increase of the Appalachian 
Basin’s natural gas production is the development of key 
midstream infrastructure, the EIA reported.

“In the Appalachian region the increase in shale 
gas production since 2010 has spurred development 
of new midstream infrastructure, including pipe-
lines and natural gas processing plants,” the EIA 
reported. “Between 2010 and 2016 EIA estimates 
natural gas processing capacity in Kentucky, Ohio, 
Pennsylvania and West Virginia has grown from 1.1 
billion cubic feet per day (Bcf/d) [31.1 MMcm/d] 
to 10 Bcf/d [283 MMcm/d]. The additional capacity 
to process natural gas has supported growth in pro-
duction of both natural gas and NGPLs [natural gas 
plant liquids], with natural gas production in those 
states increasing from 56.6 MMcm/d (2 Bcf/d) in 
January 2010 to 6.4 Bcm/d (22.9 Bcf/d) in May 
2017, and NGPL production increased from 106,000 
barrels per day (bbl/d) to 621,000 bbl/d over the 
same period.” 

UNCONVENTIONAL REPORT: 

MARCELLUS AND UTICA 
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TOP 20 MARCELLUS OPERATORS BY 2017 PRODUCING WELL COUNT

This graph depicts the operators in the Marcellus Shale with the most wells. Through October Chesapeake 

Appalachia LLC operated the most wells in the basin with 706. (Source: Hart Energy Mapping & Data Services)

(Photo by Glenn Kulbako, 

courtesy of Oil and Gas Investor)
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UNCONVENTIONAL REPORT: 

MARCELLUS AND UTICA 

This graph shows the top oil producers by barrels of oil equivalent 

through this year in the Marcellus Shale. Chesapeake Appalachia LLC 

has been the play’s top performer, producing more than 54 MMboe as 

of October. (Source: Hart Energy Mapping & Data Services)

This graph refl ects the 

companies operating in 

the Marcellus Shale that 

average the highest 

production per well. As 

of October Rice Drilling LLC 

has produced an average 

of 109 Mboe for its wells 

in the Marcellus. (Source: 

Hart Energy Mapping & 

Data Services)

This graph shows the top oil and gas producers by barrels of oil equivalent 

through this year in the Utica Shale. Gulfport Energy Exploration Corp. has 

been the basin’s top performer, producing more than 13 MMboe as of 

October. (Source: Hart Energy Mapping & Data Services)

CHESAPEAKE APPALACHIA LLC, 18% 

CABOT OIL & 
GAS CORP. 17%

SWN PRODUCTION CO. LLC, 
10% 

RANGE RESOURCES 
APPALACHIA LLC, 

7% 
CHIEF OIL & GAS 

LLC, 7% 

EQT PRODUCTION 
CO., 6% 

SENECA 
RESOURCES 

CORP., 5% 

CNX GAS CO. LLC, 4% 

REPSOL OIL & GAS USA LLC, 4% 

RICE DRILLING B LLC, 4% 

SWEPI LP, 
3% 

ANADARKO E&P ONSHORE LLC, 3% 

NOBLE ENERGY INC., 2% 

XTO ENERGY INC. (ExxonMobil), 1% 

RE GAS DEV LLC, 1% 

CARRIZO (MARCELLUS) LLC, 1% 

PA GEN ENERGY 
CO. LLC, 1% 

VANTAGE ENERGY APPALACHIA LLC, 1% 

CHEVRON APPALACHIA LLC, 1% 

EXCO RESOURCES PA LLC, 1% 

All Others:, 
4% 

GULFPORT ENERGY CORP., 17% 

CHESAPEAKE EXPLORATION LLC, 15% 

ASCENT RESOURCES UTICA LLC, 
12% 

ANTERO RESOURCES  
CORP., 10% 

RICE DRILLING LLC, 9% 

ECLIPSE 
RESOURCES I LP, 

6% 

CHEVRON APPALACHIA LLC, 5% 

XTO ENERGY INC.  (ExxonMobil), 5% 

EQT PRODUCTION CO., 4% 

HESS OHIO DEVELOPMENTS LLC, 3% 

VANTAGE ENERGY APPALACHIA LLC, 2% 

ENERGY CORP OF AMER, 2% 

CNX GAS CO. LLC, 2% 

STATOIL USA ONSHORE 
PROP INC., 1% 

ALPHA SHALE RES LP, 1% 

RE GAS DEV LLC, 1% 

CHESAPEAKE APPALACHIA LLC, 1% 

HILCORP ENERGY CO., 0.48% RANGE RESOURCES APPALACHIA LLC, 
0.48% 

EM ENERGY OHIO 
LLC, 0.44% 

Other:, 1% 

TOP 20 MARCELLUS OPERATORS BY 2017 BOE PRODUCTION TOP 20 UTICA OPERATORS BY 2017 BOE PRODUCTION

EPmag.com   |   December 2017 67

0 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

RI
CE 

DRI
LL

IN
G L

LC
 

CAB
OT 

OIL
 &

 G
AS

 C
ORP

.

CNX 
GAS

 C
O. L

LC
 

CHIE
F 
OIL

 &
 G

AS
 L
LC

 

CHES
AP

EA
KE

 

VA
NTA

GE 
EN

ER
GY 

SW
N P

RO
DUCTI

ON C
O. 

NOBL
E 
EN

ER
GY 

IN
C 

CAR
RI

ZO
 (M

AR
CEL

LU
S)

 

EQ
T 
PR

ODUCTI
ON C

O.

RA
NGE 

RE
SO

URC
ES

 

RE
 G

AS
 D

EV
 L
LC

 

SE
NEC

A 
RE

SO
URC

ES
 

CHEV
RO

N A
PP

AL
AC

HIA
 

RE
PS

OL 
OIL

 &
 G

AS
 U

SA
 

AN
AD

AR
KO

 E
&P 

XT
O E

NER
GY 

IN
C. 

PA
 G

EN
 E
NER

GY 
CO. L

LC
 

EX
CO R

ES
OURC

ES
 P
A 

SW
EP

I L
P 

0 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

140,000 

160,000 

RI
CE 

DRI
LL

IN
G L

LC
 

RA
NGE 

RE
SO

URC
ES

 

VA
NTA

GE 
EN

ER
GY 

XT
O E

NER
GY 

IN
C. (

Ex
xo

nM
ob

il)
 

EQ
T 
PR

ODUCTI
ON C

O. 

EM
 E
NER

GY 
OHIO

 L
LC

 

ST
AT

OIL
 U

SA
 O

NSH
ORE

 P
RO

P 

AL
PH

A 
SH

AL
E 
RE

S 
LP

 

AS
CEN

T 
RE

SO
URC

ES
 U

TI
CA 

EC
LI
PS

E 
RE

SO
URC

ES
 I 

LP

AN
TE

RO
 R

ES
OURC

ES
  C

ORP
. 

HES
S 
OHIO

 D
EV

EL
OPM

EN
TS

 

CHEV
RO

N A
PP

AL
AC

HIA
 L
LC

 

CNX 
GAS

 C
OM

PA
NY 

LL
C 

HIL
CORP

 E
NER

GY 
CO. 

CHES
AP

EA
KE

 A
PP

AL
AC

HIA
 

EN
ER

GY 
CORP

 O
F A

M
ER

 

GULF
PO

RT
 E
NER

GY 
CORP

.

CHES
AP

EA
KE

 E
XP

LO
RA

TI
ON 

RE
 G

AS
 D

EV
 L
LC

 

TOP 20 MARCELLUS OPERATORS BY AVERAGE BOE PRODUCTION BY WELL COUNT

TOP 20 UTICA OPERATORS BY AVERAGE BOE PRODUCTION BY WELL COUNT This graph refl ects the 

companies operating in 

the Utica that average the 

highest production per 

well. Through October 

Rice Drilling LLC has an

average production of 

150 Mboe from 49 wells.

(Source: Hart Energy 

Mapping & Data Services)
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tech
WATCH

Andrew McLeroy and Tari Ibrahim, Cameron,  

a Schlumberger company

T
he U.S. patent database reveals that the legacy of ball 

valve pioneers in the oil and gas industry dates back 

more than 100 years. Numerous developments in valve 

technology have been made, including the ORBIT rising 

stem ball valve launched in 1938, the use of Teflon seats in 

1952 by WKM and the CAMERON T30 Series fully welded 

ball valve in 1960. Each of these new technologies sought 

to improve upon the 2,000-plus-year-old valve concept by 

enhancing performance, quickening operation or reduc-

ing weight and cost.

As industry standards lag behind the requirements of 

the market, end users and operators continue to push 

the boundaries of existing technology. Particularly the 

offshore oil and gas production industry, which must 

balance valve performance, space, weight, operability 

and maintenance, is pushing existing technology to its 

limit. Each new offshore development must contend with 

increasingly complex challenges such as higher pressures 

and higher content of H
2
S, CO

2
, sand or water.  

The next logical step
Conventional ball valve solutions have sacrificed lon-

gevity for the sake of space and weight or have chosen 

leakage performance consideration over everything 

else. In an industry first, Cameron, a Schlumberger 

company, engineered a ball valve for both with an inte-

grated seat technology.

The GROVE IST integrated seat technology (IST) ball 

valve is the next evolution of quarter-turn valve technol-

ogy, much like the trunnion ball valve was the evolution 

of the floating ball valve. With IST, the primary sealing 

surface of the valve is decoupled from the spherical ball 

core (Figure 1). The integrated seat acts against a count-

er-seat located in the valve body. In the closed position 

the seat and counter-seat are spring- and pressure-en-

ergized to maintain a uniform contact stress not influ-

enced by the elastic deformation of the ball, also known 

as ball-flex. This overcomes the most complex design 

challenge of metal-seated trunnion ball valves.

The concept enables significant improvements in 

repeatable tight shut-off performance, reduction in 

wear and prevention of seat and ball galling, reduction 

of valve component size and reduced operating torque.

Compounded design benefits
The decoupling of the primary sealing surface from 

the ball core has eliminated the need for soft seats to 

overcome the deflection these valves experience. This 

decoupling also allows new methods of producing 

the components not limited by conventional grinding 

techniques. The seat geometry further improves the 

uniformity of contact stress, increases service life and 

guarantees the designed seat piston forces are always 

achieved. This improvement is only possible with the 

new valve technology and could not be replicated with 

conventional technology.

The new valve also features patented contours in the 

valve bore that modify the flowstream through the valve 

to deflect any solid particles to the center of the fluid 

stream and away from the sealing surfaces of the valve. 

This same contour creates a Venturi effect at the ball 

seat interface that cleans the valve bore by drawing par-

ticles away from the sealing surfaces.

Next generation of ball valve  
technology arrives  
Integrated valve technology breaks through 50 years of valve design stagnation.

FIGURE 1. Designed using finite-element analysis and  

computational fluid dynamics, the ball valve provides  

enhanced sealing in a compact design. (Source: Schlumberger)
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Operational rewards
Tight shutoff with metal-to-metal seated ball valves has 

generally been avoided or only available at a signifi cant 

cost. As a result of this integration of technologies, the 

IST valve achieves tight shutoff against liquids and gas, 

which is important for critical service applications. In 

blowdown service, valve leakage equals lost revenue, and 

in equipment isolation, leaking valves can prevent criti-

cal operations maintenance from occurring on time or 

create a hazardous situation.

Likewise, there is a domino effect of reduced compo-

nent sizes, which allow signifi cant weight savings com-

pared to both top-entry and side-entry ball valves. This 

effect continues with the valve torque and, subsequently, 

valve automation. It is common for the required actu-

ators to be half the size or less. Actuation is often the 

most diffi cult aspect for piping engineers to design 

around since large and bulky actuation can cause struc-

tural interference and unanticipated piping stresses.

The IST provides the most benefi t to operators with 

high-pressure applications, where valve weight, actuator 

size or tight shutoff can be the most critical. 

Application examples include valves located in risers, 

fl owlines, manifolds, turrets and other safety functions 

such as high-integrity pressure protection systems. The 

extended life of components and the top-entry con-

struction reduce the cost of operating the valve over its 

life and simplify the equipment needed in these diffi -

cult environments. While longevity is increased com-

pared to conventional valves, maintenance operations 

are simplifi ed when needed. 

The GROVE IST valve can be maintained inline or 

removed from the line with reduced lifting capacity. 

No longer does the ball core need to be replaced as 

in a conventional metal-seated valve, generating sav-

ings with spares management. The new valve does not 

require special tools to remove the ball from the valve 

body, eliminating a major constraint with conventional 

top-entry valves.

Building a robust technology
For these critical applications this technology was devel-

oped and tested with a thorough qualifi cation regime 

not usually associated with topside valves. The latest 

computational fl uid dynamics and fi nite element anal-

ysis tools have been used to verify each design prior to 

building the fi rst valve. These simulations expanded 

the boundary of typical valve design practices and sub-

sequently were validated with the physical test results. 

After building and testing each size, the entire range 

was subjected to a qualifi cation program in excess of 

normal industry standards. This included American 

Petroleum Institute (API) 6A PR2 testing, encompassing 

high and low temperatures, API 607/6FA fi re testing 

and API 6AV1 sand slurry certifi cation. The valve range 

also was validated against the most stringent of oper-

ating conditions, including high cycle break-to-open 

stroke testing and high-pressure gas blowdown testing, 

without compromising valve performance.  

The LEDEEN CP pneumatic and HS hydraulic helical 

drive series of actuators complement the new valve tech-

nology (Figure 2). Both the CP and HS actuators have 

been optimized specifi cally for direct mounting on the 

GROVE IST and to match the required torque profi le. 

This minimizes the oversizing of actuators that occur 

where actuator manufacturers have standardized on set 

intervals of modular components and ensures the total 

package of an integrated seat ball valve with LEDEEN 

compact actuation is the smallest possible solution.

Offshore producers and operators no longer need to 

compromise performance and safety for space, weight 

or cost. With the unique combination of reimagined 

sealing technology, a single valve design can achieve 

tight shutoff in gas or liquid while reducing space or 

weight and increasing reliability. 

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.

FIGURE 2. The GROVE IST ball valve with CP (left) and HS (right) 

compact actuators is shown. (Source: Schlumberger)
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Electromagnetic pipe inspection tool reduces 
nonproductive time
Halliburton has released the Electromagnetic Pipe 

Xaminer V (EPX V) service. This new technology allows 

operators to address well integrity issues, more accu-

rately pinpoint casing defects and metal corrosion in up 

to five tubular strings throughout the well and reduce 

nonproductive time, a press release stated. This is the 

first service that can determine the metal loss and condi-

tion for each individual tubular in up to five concentric 

strings. The tool uses high-definition frequency tech-

nology that emits electromagnetic waves continuously 

into the well tubulars. These waves are sent in multiple 

distinct frequencies to increase the tool’s performance 

while proprietary algorithms determine total thickness 

and metal loss in each pipe. It is fully combinable with 

other diagnostic services. The EPX V service can be 

used as a monitoring tool in mature fields for corrosion 

rates or as a diagnostic tool to find and define integrity 

issues as they arise. Operators can run the EPX V service 

in deviated and horizontal wells through multiple con-

veyance systems. halliburton.com

Gas-tight barrier provides isolation in  
HP/HT wellbores
Weatherford International Plc has released the ISO 

Extreme retrievable well barrier, which is qualified to 

Internal Organization for Standardization 14310 V0 stan-

dards for gas-tight isolation, a press release stated. The 

barrier has a large operational envelope. It is capable of 

withstanding pressure differentials up to 10,000 psi and 

temperatures between 4 C and 163 C (40 F and 325 F), 

which reduces the loss-of-containment risk in extreme 

environments. ISO Extreme well barriers are available 

for tubing sizes from 3.5 in. through 7 in. The variety of 

deployment options (including electric line, slickline, tub-

ing and coiled tubing) further increases operational flex-

ibility. Unlike comparable technologies available for the 

HP/HT market, the ISO Extreme barrier does not require 

any nipple profiles and is retrieved by first shifting down to 

equalize the pressures and then jarring up to release. This 

safety feature reduces the risk of trapped pressure below 

the plug prior to releasing. Additionally, the small diam-

eter of the plug enables passage through typical wellbore 

restrictions for easy deployment and removal, even in chal-

lenging environments. weatherford.com

Unlocking the world’s smaller offshore 
gas assets
Add Energy has partnered with Transborders Energy 

and joined forces with TechnipFMC and MODEC to 

create a fast deployment business model for the float-

ing LNG (FLNG) industry that will free up small-scale 

stranded resources around the world and establish a 

new concept in global gas field development, a press 

release stated. The new business model targets dis-

covered gas resources that have little value to their 

current owners because they are either in remote 

locations where tieback is capital-intensive or lack an 

economically viable development concept. Key to the 

model is the deployment of a small-scale FLNG vessel. 

Rather than investing up to five years in identifying a 

gas resource, understanding its size and potential and 

creating a bespoke development concept, the new 

model establishes a predefined concept incorporating 

the use of an about 1-million-ton-per-annum FLNG 

vessel and applies it to fields that fit the concept. This 

low-cost concept is designed to unlock hundreds of 

the world’s previously uneconomic smaller natural 

gas plays. addenergy.no 

System enables true spatial understanding of 
the downhole environment
Archer has released a new generation of SPACE ultra-

sound imaging and measurement services that apply 

ultrasonic techniques such as phased-array beam 

forming to enable true spatial understanding of the 

downhole environment, a press release stated. SPACE 

Vernier is a service designed to maximize well life by 

measuring the internal and external dimensions of 

the entire wellbore to generate statistical analysis of 

A partnership aims to free up small-scale stranded resources 

around the world and establish a new concept in global gas 

field development. (Source: Add Energy)
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localized damage and systemic corrosion. The tech-

nology features a no-contact design, which eliminates 

the risk of damage to the well tubing. As part of the 

launch Archer has released a rebrand and technical 

upgrade of its original SPACE technology. SPACE 

Focus (formerly Forward Viewer) can now operate in 

temperatures of up to 135 C (275 F) and pressures 

of up to 7,250 psi. SPACE Panorama (formerly Azi-

muthal Viewer) is now suitable for 150 C (302 F) and 

15,000-psi environments and is also available in a 2�-in. 

size, making it suitable for a wider range of downhole 

applications. The SPACE range also features a new pro-

prietary adaptive high-speed telemetry system which, 

combined with digital processing, sets new standards 

in downhole 3-D image quality. The developments will 

enable operators to more accurately visualize specifi c 

well components to identify and measure damage and 

therefore make better-informed decisions relating to 

well maintenance and operations. archerwell.com

TCP gun system for extreme high pressures
Expro has released a new extreme high-pressure tub-

ing-conveyed perforating (TCP) gun system, delivering 

the largest perforation hole area available for frack 

and gravel pack completions, a press release stated. 

Designed specifi cally for challenging deepwater envi-

ronments in the Gulf of Mexico, the Extreme Pressure 

Series 30,000-psi TCP gun system utilizes super-big hole 

charge technology, providing best-in-class area open 

to fl ow to support frack and gravel pack operations, 

according to the company. Delivering 18 to 22 shots 

per foot using steel HMX charges, standard casing sizes 

of 7 in. through 7¾ in., in combination with the 4¾ in. 

outer diameter (OD) system, will achieve 6 in. to 7 in. 

area open to fl ow.  However, larger casing sizes of 9 � 

in. through 10¾ in. utilizing the 65⁄8 in. OD system will 

deliver a 13-in. to 15-in. area open to fl ow. Developed 

in collaboration with GEODynamics, the system is com-

plemented by Expro’s fully rated dual-hydraulic fi ring 

heads and drillstem testing tools for underbalanced per-

forating applications. exprogroup.com

Service delivers on-demand measurements
Flow-Cal Inc. has developed the CALCit.Cloud cloud-

based service that provides on-demand measurement 

calculations, a press release stated. The new CALCit.

Cloud service joins Flow-Cal’s suite of products sup-

porting current calculation libraries. The company’s 

CALCit application uses the latest industry standard 

calculations, allowing users to perform various spot 

calculations including gas volume, plate size, liquid cor-

rection factors and speed of sound. Flow-Cal also offers 

these same industry-standard calculations as subroutines 

available as source code in C computer language or as 

a dynamic link library that can be integrated into other 

applications. Subscribers to the CALCit.Cloud service 

can request measurement calculations via a cloud-

based platform hosted by Flow-Cal. The calculations are 

then processed through a database, and the results are 

returned to the subscriber. This service can be used to 

create custom measurement applications that support 

current calculation libraries, helping users maintain 

contract compliance and minimize operation and main-

tenance costs. fl owcal.com

Companies partner to advance subsea 
robotic inspection
Avitas Systems, a GE Venture, announced a partner-

ship with Kraken Robotics Inc. to integrate AUVs, 

acoustic and laser sensor technology, and artifi cial 

intelligence-based navigation software into unique sub-

sea inspection solutions for the oil and gas, offshore 

renewable energy and shipping industries, a press 

release stated. Routine subsea inspections can be slow 

and costly and often include manual visual inspection 

with a large margin of error. Utilizing enhanced imag-

ing technology and inspection solutions will improve 

the jobs of inspectors and increase safety, accuracy, 

speed, cost effi ciency and asset longevity. Avitas Sys-

tems will be able to complete subsea inspection with 

reduced cost, time and operational footprint. Kraken 

Robotics brings a broad range of cost-effi cient AUV 

technologies such as sensors, pressure-tolerant batter-

ies, thrusters and control electronics. Avitas Systems 

will integrate these technologies into an autonomous 

subsea inspection system. The data from this inspec-

tion will be uploaded into a platform that includes 

robust data ingestion, automatic defect recognition, 

predictive analytics and a cloud-based visualization 

portal for oil and gas and offshore energy customers. 

Avitas Systems provides autonomous inspection with 

robots that can target specifi c points on industrial 

assets and follow precise paths from digitized 3-D 

models. The paths’ repeatability enables artifi cial intel-

ligence-based change detection and automated defect 

recognition for smarter inspection scheduling based 

on anticipated risk. Early detection and resolution of 

potential industrial issues means safer, more reliable 

operations and enhanced asset integrity. Working 

with Kraken Robotics, Avitas Systems will now be able 

to apply this process to underwater inspections. The 

partnership expands capabilities for inspections of ship 
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and FPSO hulls, underwater production fields, subsea 

pipelines and cables, and offshore wind farm assets. 

avitas-systems.com, krakenrobotics.com

New flowmeter halves capital costs for shale
Emerson has released a new version of its Roxar Multi-

phase Meter (MPFM) 2600—a small, cost-effective and 

modular flowmeter specifically designed to address 

the flow profiles of North American shale fields and 

provide a meter suitable for the lifetime of the wells, a 

press release stated. Through switching from one sep-

arator per well to one Roxar multiphase meter per well, 

operators can reduce facilities capital investments at the 

well pad by more than 50%. Other operator benefits 

include improved and more accurate well allocation, a 

reduced well pad footprint and reduced environment 

exposure as tanks are pushed downstream to central 

facilities where they can be more efficiently monitored 

for regulatory and environment compliance. The new 

compact MPFM 2600 is part of the scalable Roxar Mul-

tiphase Meter product family built on measurement 

principles used in more than 1,500 meter installations 

worldwide and enables shale operators to monitor the 

flow from the wellstream continuously and in real time. 

emerson.com/multiphase

Hydraulic fracturing technology increases SRV
GTI has released PerfExtra, a patented method for 

achieving efficient perforation breakdown during 

fracturing with simple and low-risk implementation, a 

press release stated. The technology promotes break-

down of nonproductive perforations and an increase 

in stimulated rock volume (SRV). This can result in 

improved hydrocarbon recovery without increasing 

perforating, fluid or proppant costs. GTI believes 

that PerfExtra is broadly applicable to well comple-

tions in all unconventional basins. The organization 

has spent more than six years developing, validating 

and enhancing PerfExtra and is offering the tech-

nology under license to oil and gas producers world-

wide. gastechnology.org

New HP/HT subsea valve coating developed 
and deployed for first time
An international collaboration between Hardide 

Coatings and Master Flo Valve Inc. (MFV) has devel-

oped a new coating to protect HP/HT subsea choke 

valves, a press release stated. The valves are the first 

of their kind to feature the Hardide-T coating, which 

can be applied to choke valve stems so they can with-

stand temperatures up to 204 C (400 F) and pres-

sures of 20,000 psi. 

MFV found that alter-

native hard coatings 

previously applied to 

the stem assembly 

were not rated to suffi-

ciently high tempera-

tures. The challenge 

was to have a durable 

coating with a com-

pletely smooth finish 

to form a tight metal-

to-metal seal. The new 

coating has been 

applied to MFV’s 

P4-15K choke valve, 

which is rated from 

-29 C (-20 F) to 204 C 

and 15,000 psi, and 

the P4-20K choke 

valve, which is rated to 

the same temperatures 

but to 20,000 psi. They 

are typically installed 

on subsea production 

trees and are used for 

single/multiphase  

production or water/

chemical/gas injec-

tion. There is also an 

application for use  

on a capping stack, 

designed to be 

deployed in the event 

of a blowout situation. 

hardide.com 

Please submit your company’s updates related to new 

technology products and services to Ariana Benavidez at  

abenavidez@hartenergy.com.

MFV’s P4-20K choke valve is rated from 

-29 C to 204 C and 20,000 psi.  

(Source: Hardide Coatings)
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REGIONAL REPORT: 

WEST AFRICA

Dale Granger, Contributing Editor

A
t night from space it’s easy to see why Africa is 
called the “Dark Continent,” but bright oil and gas 

lights are starting to fl icker in West Africa, refl ecting 
huge hydrocarbon potential that could still play an 
important role illuminating the world of tomorrow.

Africa is still a frontier terrain and a high-risk, high-
reward environment, where unpredictability lurks with 
the volatility of a lion in the savannah.

But unveiling a fresh perspective on Africa is Cath 
Norman, managing director of FAR Ltd., an Australian 
company with an experienced exploration team and a 
wealth of intellectual capital delivered from within the 
bowels of the SNE Field offshore Senegal, the biggest 
oil discovery of 2014 that won FAR the “Breakthrough 
Company of the Year” award at the annual African 
Assembly in London.

“We’ve been in Senegal since 2006 and [have] seen 
many changes in the country in that time,” Norman said. 
“We have kept our relationships in country sound and 
maintained a good reputation throughout that period, 
largely due to our consistent in-country reputation 

throughout that period, and we travel there every month 
to make sure our brand is well-respected and relevant.”

FAR, which holds a 15% stake in the SNE and FAN 
oil discoveries, is currently in a dispute over preemptive 
rights following the sale by ConocoPhillips of its 35% 
stake to Australian independent Woodside for $450 
million. The issue has been referred to arbitration, 
which the joint-venture (JV) partners (Cairn Energy as 
operator with 40% and Petrosen with 10%) hope will be 
resolved in fi rst-quarter 2018. 

FEED is set for the new year with a fi nancial invest-
ment decision pencilled in for late 2018 for a fl oating 
production vessel fl owing up to 120,000 bbl/d. Norman 
said Phase 1 of the project, targeting fi rst oil by 2021, 
would cost about $2.5 billion.

FAR, which originally picked up, mapped and sited 
the prospects for the fi rst wells drilled in the country for 
40 years, quickly saw its celebrations sober when, one 
week after announcing the discovery, oil prices crashed 
from $100 three-year averages to sub-$50/bbl.

Three years on, with Brent having broken through $60 
and the JV having successfully drilled 11 wells offshore 
Senegal—with appraisal drilling yielding better-than-ex-
pected fl ows—things were looking brighter for the SNE 

Field, which has a contingent resource of 641 MMbbl 
and a breakeven of $30, according to Cairn.

“The fi eld is enormous, with a footprint of 220 sq 
miles [570 sq km],” Norman said. “It’s like a huge 
fried egg with the yolk in the middle, the core, 
where the gas cap is. So we will develop the core 
fi rst and then tie back the rest of the white of the 
egg as we go on in time.

“Phase 1 will be about 400 million barrels; then we 
will tie in the rest as we go. We would hope to increase 
those resources and reserves as we drill out farther. 
But we have really focused on the core to date.”

Norman said stability in Senegal, located on the 
westernmost tip of Africa, is refl ected in the BB+ 
S&P credit rating of a country, which successfully 
raised its second government bond last year and is 
a regional development hub.

“I always joke that I’ve been working all over the 
place and in Africa for 20 years. And from a politi-
cal stability and ease-of-doing-business perspective, 
Senegal is West Africa for beginners. There is a 

MSGB shows new West African promise
Countries like Senegal are gearing up for the next wave of development.

The Stena DrillMAX was deployed to drill appraisal wells for the SNE Field. 

(Source: FAR Ltd.)
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willingness to move forward on our oil project, and 

because there has been no indigenous oil production 

for many years, there has been this huge support 

from the government. There are many challenges for 

the Senegal government going forward, but we are 

very hopeful things will be very stable going forward,” 

Norman said.

FAR has acquired licences in Gambia, just to the 

south of Senegal, where it has an 80% working interest 

and operatorship in two blocks on trend with and adja-

cent to its Senegal blocks and SNE Field.

Woodside has effectively bought the agreement that 

ConocoPhillips had with Cairn whereby the former 

would assume operatorship of a deepwater develop-

ment. While FAR awaits the arbitration ruling next year, 

the Melbourne-based company is chorusing off a similar 

hymn sheet to Cairn.

“It’s about where value is for our shareholders. The 

oil price rout was disappointing in that our share prices 

have not grown with the success of the appraisal pro-

gram. Considering the successes we have had with the 

drillbit, that is frustrating,” Norman said.

Moving forward
Senegal hit another milestone in May when BP, with 

partner Kosmos Energy, announced that the Yakaar-1 

exploration well in the Cayar Offshore Profond Block 

had discovered gross P-mean gas resources of about 425 

Bcm (15 Tcf).

BP Upstream CEO Bernard Looney said, “This discov-

ery marks an important further step in building BP’s new 

business in Mauritania and Senegal. We look forward to 

results from the additional exploration wells planned.”

BP and Kosmos have stated that Yakaar-1, in tandem 

with the Teranga-1 discovery 40 km (25 miles) away, 

have enough resources to support an LNG hub in the 

basin from a world-class 1.4-Tcm (50-Tcf) fairway.

 “It is amazing when you consider that there was not 

one deepwater well in Senegal until we drilled. The 

discovery at SNE was just fantastic for the country, but 

Senegal has a big challenge ahead in developing the 

capacity to handle the demands of the future as an 

oil-producing nation will put upon the country. At pres-

ent, Senegal is light on people and the skills to manage 

their pathway forward, so the oil sector is working with 

the government to develop this human capacity. But 

the need is immediate,” Norman said.

“Africa is a big continent,” she said. “There’s not much 

exploration going on in East Africa and not a lot in North 

Africa at the moment. The traditional heartlands of West 

Africa, like Nigeria, have issues they’re going through with 

regulatory changes and tax regimes. Our little area in 

the MSGB Basin [Mauritania, Senegal, Guinea Bissau] is 

pretty hot property, and we are starting to see more of the 

big companies looking for opportunities in the region.

“Our industry has always been likened to the herd 

mentality. One large discovery means others fl ood in. 

Mexico has recently had a licensing round and seen 

much excitement as a result of this and a coincidental 

discovery by Premier Oil; Guyana too because of big dis-

coveries by Exxon, especially the Liza Field. There are 

little pockets of the world that are really hot at the 

moment, and we are in one of the top spots in the 

MSGB Basin, where there is still some exploration acre-

age and farm-in opportunities available.” 

Gas is fl ared from the Ocean Rig Athena, which completed a 

successful drilling campaign offshore Senegal. (Source: FAR Ltd.)

Dakar is a port city with good facilities to support offshore operations. 

(Source: FAR Ltd.) 
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1 US

EOG Resources Inc. completed 

four long-lateral horizontal Upper 

Wolfcamp-Delaware Basin discover-

ies at a drillpad in Section 9-25s-33e 

of Lea County, N.M. According to 

IHS Markit, #701H Antietam 9 Fed-

eral Com flowed 4.288 Mbbl of oil, 

218.6 Mcm (7.722 MMcf) of gas and 

10.505 Mbbl of water per day from 

fracture-stimulated perforations at 

3,849 m to 5,981 m (12,628 ft to 

19,623 ft). It was drilled to 6,015 

m (19,735 ft), 3,794 m (12,448 ft) 

true vertical, and bottomed to the 

south in Section 16. Shut-in cas-

ing pressure was gauged at 3,572 

psi on a 42/64-in. choke. From an 

offsetting surface location, #702H 

Antietam 9 Federal Com flowed 

3.429 Mbbl of crude, 189.3 Mcm 

(6.686 MMcf) of gas and 9.24 Mbbl 

of water per day from perforations 

at 3,874 m to 5,972 m (12,711 ft to 

19,592 ft). The 6,012-m (19,725-

ft) well has a true vertical depth of 

3,773 m (12,378 ft). About 530 m 

(1,750 ft) to the east are #703H and 

#704H Antietam 9 Federal Com. 

The #703H flowed 2.830 Mbbl of 

oil, 209 Mcm (7.383 MMcf) of gas 

and 9.684 Mbbl of water per day 

from 3,873 m to 6,009 m (12,708 ft 

to 19,715 ft). Initial daily potential 

of #704H was 1.537 Mbbl of crude, 

81 Mcm (2.858 MMcf) of gas and 

3.683 Mbbl of water from 5,478 m 

to 5,957 m (17,972 ft to 19,554 ft). 

Additional testing information is 

not currently available.

2 Mexico

Results from an offshore Mexico 

venture by Eni at #2-Mizton in 

the Bay of Campeche increased 

the in-place resource estimate for 

Contractual Area 1 to 1.4 Bboe. 

The well was drilled to 3,430 m 

(11,253 ft) and is in 33 m (108 ft) 

of water. It encountered a 185-m 

(607-ft) net oil pay zone in Orca 

in an excellent-quality sandstone 

reservoir. Well data indicate a sin-

gle 280-m (919-ft) column of 28- to 

30-degree-gravity oil. The well will 

be temporarily suspended, and the 

rig will be moved to the Tecoalli 

discovery. The field was previously 

estimated to contain 350 MMboe 

of in-place oil that will be included 

in the development plan of Area 1 

(Eni 100%).

3 Guyana

A fifth oil discovery was announced 

by ExxonMobil offshore Guyana at 

exploration well #1-Turbot in the 

southeastern part of the Stabroek 

Block. The #1-Turbot encountered a 

reservoir of 23 m (75 ft) of high-qual-

ity oil-bearing sandstone in the pri-

mary objective and was drilled to 

5,622 m (18,445 ft) in 1,802 m (5,912 

ft) of water. Following completion of 

#1-Turbot, the rig will be moved to 

the Ranger Prospect. An additional 

well on the Turbot discovery is being 

planned for 2018. 

4 UK

Angus Energy Ltd. completed 

#2X-Lidsey in the Weald Basin in 

West Sussex, U.K. The 1,700-m 

(5,577-ft) well is in production 

license 241 and hit a net oil pay sec-

tion in the Great Oolite Limestone 

reservoir at 1,230 m to 1,673 m 

(4,035 ft to 5,489 ft). A production 

liner was installed. Two additional 

potential production reservoirs in

Kimmeridge Limestone and Oxford 

Clay were discovered, and logging 

and additional testing in these sec-

tions are planned. Project partners 

include UK Oil & Gas Investments, 

Horse Hill Developments Ltd., Solo 

Oil, Stellar Resources and Alba 

Mineral Resources.

5 UK

In the U.K. Continental Shelf in the 

North Sea Statoil reported an oil 

discovery at its Verbier sidetrack in 

the Outer Moray Firth in the P2170 

license at blocks 20/5b and 21/1d. 

The #9 Mariner Segment hit two oil-

filled sands in Heimdal and a thin oil 

column in the deeper Maureen. The 

discovery is estimated at 25 MMbbl 

of recoverable oil, and preliminary 

results indicate it could range from 

25 MMbbl to 130 MMbbl. Additional 

testing is planned to determine the 

size and commerciality. 

6 Netherlands

At an offshore Netherlands test 

Oranje-Nassau Energie announced 

a Rotliegend sandstone discovery. 

The #1-N05 hit a 24-m (78.7-ft) net 

gas zone with high permeability. 

During a drillstem test the Ruby 

prospect well flowed 1.5 MMcm (53 

MMcf) of gas, which was limited by 

surface facilities. The Ruby pros-

pect extends across the N04, N05, 

N08 and Geldsackplate licenses in 

the Netherlands and German North 

Sea sectors, where water depth is 28 

m (92 ft). 

7 Cameroon

Victoria Oil & Gas Ltd. announced a 

gas discovery at #107-La in the Log-

baba Field in Douala, Cameroon. 

According to the company, the well 

was drilled to 2,180 m (7,152 ft), and 

log analysis indicates a 35-m (115-ft) 

net gas sand in Upper Logbaba and 

23-m (75-ft) net gas sand in Lower 

Logbaba. A liner has been run and 

cemented, and production comple-

tion is underway. Once completion 

operations are done, the rig will be 

moved to drill a sidetrack at #108-La. 

Victoria Oil & Gas is the operator of 

the Logbaba Field with 60% interest, 
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with the remaining interest held by 

the government.

8 Norway

OMV completed an appraisal well in 

production license 537 (PL537) at 

the Wisting discovery (#7324/8-1) in 

the Barents Sea. The purpose was to 

collect data to help ascertain recover-

able volumes as well as to perform a 

water injection test in reservoir rocks 

in Sto. The #7324/8-3 hit a 55-m 

(180-ft) oil column in sandstones 

from the Middle Jurassic to Late Tri-

assic (Sto and Fruholmen). The Sto 

showed very good reservoir proper-

ties, while the Fruholmen has moder-

ate-to-good reservoir properties. The 

well was drilled to 775 m (2,543 ft) to 

Fruholmen. Area water depth is 396 

m (1,299 ft). The well will now be per-

manently plugged and abandoned. 

The well was drilled about 2 km (1.24 

miles) south of the discovery well. 

OMV is the operator of PL537, Block 

7324/8 and the Wisting appraisal well 

with 25% interest in partnership with 

Statoil (35%), Idemitsu Petroleum 

Norge (20%) and Petoro (20%).

9 Egypt

An oil discovery was reported by 

SDX Energy at #2-Rabul in the 

West Gharib Concession in Egypt. 

The well hit about 31 m (102 ft) of 

net heavy oil pay in Yusr and Bakr 

sand, with an average porosity of 

20%. Additional testing and evalu-

ation is ongoing, and the company 

expects the well will be completed 

as a producer in Bakr. The #2-Rabul 

is the last of the commitment wells 

in the West Gharib concession and 

was drilled as an offset to the fi rst 

commitment well, #1-Rabul, which 

was completed in 2017. The venture 

encountered 4.41 m (14.5 ft) of net 

heavy oil pay with an average poros-

ity of 21.2% in Yusr Sands and was 

subsequently completed as an oil 

producer. SDX is the operator and 

holds a 50% working interest.

10 India

Oil and Natural Gas Corp. (ONGC) 

announced an oilfi eld discovery off 

India’s west coast in the Arabian Sea 

west of the Mumbai High Fields. 

ONGC reported that the fi nd is esti-

mated at about 142 MMbbl of in-place 

reserves. The discovery well, #3-WO-

24, penetrated nine zones. During the 

test, one zone produced 3 Mbbl/d of 

oil, and deeper untested zones con-

tain both oil and gas. Appraisal drill-

ing is planned by the company.

1

2

3

4

5

6

7

8

9

10

EPmag.com

READ MORE ONLINE

For additional 
information on 
these projects 

and other global 
developments:

https://www.epmag.com/
https://www.epmag.com/


December 2017   |   EPmag.com82

on the
MOVE

PEOPLE

InterMoor named Mark 
Jones global CEO.

Paulo Ruiz Sternadt has been 

appointed CEO of the Dresser- 

Rand business, part of Siemens 

Power and Gas Division. He suc-

ceeds Judith Marks, who has left 

the company at her own request.

Niels Versfeld has been 

appointed CEO of SIM-

MONS EDECO. 

Whiting Petroleum Corp. selected

Bradley J. Holly as president, CEO 

and a member of the company’s 

board of directors.

MDU Resources Group Inc. 

named Trevor J. Hastings presi-

dent and CEO of WBI Holdings 

Inc., the company’s pipeline and 

energy services business.

Kreuz Subsea appointed 

AJ Jain (left) CEO and 

Balaji Bhashyam COO. 

FairfieldNodal selected Tom 
Scoulios as senior vice president 

and CTO of geosciences and 

Shawn Rice as senior vice presi-

dent and COO.

The Siemens Gamesa 

board named Miguel 
Ángel López (top) CFO; 

Andreas Nauen (bottom) 

offshore CEO; and Jürgen 

Bartl the general counsel 

and general secretary of 

Siemens Gamesa Renew-

able Energy. In addition, the Sie-

mens Gamesa Offshore Business 

Unit CEO Michael Hannibal has 

decided to leave the company. 

José Antonio Cortajarena also  

has left the company as general 

secretary and deputy secretary to 

the board of directors. 

Universal Tool and Production 

Co. selected Martin Todd to take 

over from David Ferris as man-

aging director following Ferris’ 

retirement in October.

Aqualis Offshore 

selected Dr. Bjarte  
Røed as head of its  

Norwegian operation. 

3D at Depth appointed Cory 

Moore global offshore operations 

manager and Ian Roberts senior 

mechanical design engineer.

TGT Oilfield Services 

appointed Antoine  
El Kadi global geo- 

science manager. 

READ Cased Hole wel-

comed David Steer (left) 

as ANSA service delivery 

manager and Nicolas  

Kotler as senior cased hole analyst.

True Oil LLC promoted John 
Fanto to manager. 

Milestone Envi-

ronmental Ser-

vices promoted 

Jason Larchar 
(left) to vice president of engineer-

ing and Jesse Post (right) to vice 

president of sales. 

London Offshore Consul-

tants (LOC) appointed

Ke Wan (left) to lead its 

team in China. Donny Ng, 

after 12 years in starting and devel-

oping LOC in China, will return to 

Singapore to become the business 

development director for LOC in 

the Asia-Pacific.

Ryan Henderson has been 

appointed vice president 

of sales and marketing 

for Wellsite Fishing and 

Rental Services LLC. 

Liberty Lift Solutions LLC hired 

Matt Easley and James Hubbard to 

expand its Jet Pump product line 

into the areas around Oklahoma 

and the Texas Panhandle.

Noble Energy Inc. elected Holli C. 
Ladhani to its board of directors.

John B. Frank has been elected to 

Chevron Corp.’s board of direc-

tors. Frank’s appointment is effec-

tive Nov. 2, and he will serve on the 

company’s Audit Committee.

Energistics Consortium Inc. 

appointed three new directors to 

its board: Bettina Bachmann, Gavin 
Rennick and Tommy Inglesby. 

Faroe Petroleum selected Brent 
Cheshire as an independent non-

executive director.

Ardyne appointed

Paul Warwick nonexecu-

tive chairman. 

Entek Energy Ltd.’s board 

appointed its nonexecutive chair-

man, Mark McAuliffe, to the role 

of executive chairman and manag-

ing director.  

Carl-Henric Svanberg has 

informed BP’s board of direc-

tors of his intention to retire as 

chairman. Svanberg will chair 

the annual general meeting to be 

held in May 2018 and will remain 

in position until a successor is in 

post. Ian Davis, the BP board’s 

senior independent director, will 

lead the process to identify and 

appoint BP’s next chairman.
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The Railroad Commission of Texas 
Chairperson Christi Craddick and 
Commissioners Ryan Sitton and 
Wayne Christian voted unanimously 
to appoint Wei Wang to serve as 
interim executive director.

Former IPAA Chairman George 

Alcorn passed away in October. 
He was a third-generation inde-
pendent oil and gas producer 

and served as chairman from 1993 to 1995. 

Sir Bob Reid is to take up a new role 
as nonexecutive director of Belltree.

Paul D. Westerman has been 
appointed to Gulfport Energy 
Corp.’s board of directors as well  
as the board’s Compensation  
Committee and Nominating and 
Corporate Governance Committee.

TransCanada Corp. appointed Thierry 

Vandal a new independent director.

COMPANIES

SUEZ broke ground on a new labo-
ratory in Tomball, Texas, north of 
Houston, which is expected to open 
mid-2018. In addition to continu-
ing the R&D of specialty chemicals 
for the industrial segment, the new 
facility will expand to include further 
process innovation in the oil and gas 
industry, focusing on global upstream 
and downstream applications.

Clariant will construct a Regional Tech-
nical Laboratory at the Midland facility 
located in the Permian Basin. At almost 
twice the size of Clariant’s current lab-
oratory and with upgraded equipment, 
the company will be able to increase 
sample activity for customers by 45%. 

Agility, a global logistics provider, 
has opened a training facility known 
as the Center of Excellence at the 
Rumaila Energy Park in southern 
Iraq. In partnership with Strategic 
Analytics Team, the facility offers 
training courses for the local work-
force in the oil and gas industry.

Petrohab LLC has established a Bra-
zilian subsidiary named Petrohab Oil 

& Gas Serviços Ltd. headquartered 
in Macaé.

AFGlobal has acquired the Axon 
pressure pump technology and prod-
uct line from Amkin Technologies 

LLC, a privately held oilfield equip-
ment and technology developer. 

Drillinginfo has acquired Oil-Law 
Records, one of the first oil and gas indus-
try information providers in the U.S.

SIMMONS EDECO opened its first base 
of operations in Denmark. The decision 
to expand into Denmark was triggered 
by a recent contract awarded to provide 
wellhead maintenance services for wells 
in the Danish North Sea. 
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Phoebe McMellon, Elsevier R&D Solutions

E
ver since the 19th century oil boom, exploration geo-

scientists have developed and leveraged new technol-

ogies to help them gain a greater understanding of the 

subsurface geology and depositional history, enabling 

them to find new oil and gas discoveries with increas-

ingly greater precision and confidence. The need to 

identify new low-risk opportunities as cheaply as possible 

with greater certainty has become more important than 

ever with the decline in oil and gas prices. Companies 

cannot afford to make inaccurate interpretations and 

poor predictions that lead to bad decisions and costly 

investments, wasting valuable resources. Against this 

backdrop of increased financial pressure, digital explo-

ration is coming into its own.

Navigating the flood
Digital exploration is changing the way in which geo-

scientists work. In today’s “information age” the sheer 

amount of data available means that finding the right 

data and developing insights is cumbersome. Compa-

nies need to continually invest in managing internal 

and external data, digitizing and indexing both unstruc-

tured and structured information. However, simply pro-

viding access to information is not enough. Researchers 

need to be able to effectively filter, contextualize and 

integrate large volumes of public and proprietary data 

from disparate sources and of varying types (e.g., well 

logs, charts and maps) and formats to accurately predict 

which prospects are most promising. 

Unfortunately, companies often do not invest in 

helping their exploration teams easily and effectively 

navigate data, which over time increases project costs 

and risk, highlighting the importance of digital tools. 

Geoscientists need solutions that align better to the 

way they work. For example, almost all data and infor-

mation will eventually end up in some GIS or 3-D 

modeling software, allowing users to quickly evaluate 

the exploration potential using all of the pieces of 

information available. But frustratingly, most data that 

are generated are unstructured, meaning they can’t 

be easily searched, discovered or integrated into other 

software. The result is that many companies are over-

looking valuable data because they lack the right tools 

to find them. 

Tools of the future
Research shows that companies understand the chal-

lenge facing their exploration teams: Nearly three-quar-

ters plan to allocate between 6% and 10% of their 

capital budgets to digital technology in the coming 

years. However, given that so many companies are 

under financial pressure, it’s vital that such investments 

are made wisely. User experience is especially important 

when dealing with the digital “natives” currently enter-

ing the workforce. 

By adopting tools that use sophisticated taxonomies 

and algorithms to search and filter across interdis-

ciplinary information and that enable collaboration 

and sharing across teams, companies will help reduce 

bias and error, make better decisions in shorter 

amounts of time and mitigate risk. Investing in the 

right tools also can provide assurances regarding 

the trustworthiness and validity of data, a key advan-

tage over consumer search engines since the search 

results will be relevant to end users because of the 

actual content and not because some entity has paid 

for that content to be there. 

Bridging the generational divide
The discussion of when and if oil prices will return to pre-

crash levels is a matter of continued debate. However, 

there is no disagreement that for companies to achieve 

desirable success rates, they need to be better at manag-

ing, finding and integrating data so that they can better 

identify risks before they drill. Having the right digital 

solutions enables companies to gather vast amounts of 

data about a site without even setting foot there and 

enables teams to share data and insights across conti-

nents, which can save companies considerable resources. 

Just as oil companies must manage and control the flow 

of their wells, they need to give their teams the right tools 

to properly dive into and navigate this ocean of data, not 

just stand on the shore and guess. 

Supporting exploration teams in the 
era of digital exploration
Companies need to invest in the right tools to enable better decision-making.
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