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ABOUT THE COVER New tools in the reservoir characterization toolbox 

are helping operators solve more complex challenges. Left, Shell’s Perdido spar 

platform in the western Gulf of Mexico began fowing hydrocarbons six years 

ago and is providing invaluable production data along with other projects like 

Cascade-Chinook (2012) and Jack/St. Malo (2014) on the Lower Tertiary play, 

which is currently estimated to hold a minimum of about 5 Bboe of recoverable 

reserves. (Cover image courtesy of Alena Grechishnikova, Colorado School of 

Mines; left image courtesy of Shell; cover design by Felicia Hammons)
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EIA: energy consumption set to 
soar 48% by 2040
By Velda Addison, Senior Editor, Digital 

News Group

The EIA forecasts energy 

consumption will rise by 1.4% per 

year between now and 2040.  

Operators fi ne-tuning frack 
programs in Midcontinent
By Hart Energy Market Intelligence Series

The SCOOP and STACK plays, which 

dominate the Midcontinent comple-

tions market, are both an island of gel 

and resin-coated sand in a sea of slick 

water and bulk commodity sand.  

Santos Basin well hits 270-m oil column 
Petrobras has reported the discovery of good-quality oil reservoirs in 

Brazil’s presalt Santos Basin. Located in the Libra Block’s northwest area, 

the well hit a 270-m (886-ft) oil column and found that the high-quality 

reservoirs were in communication with previous wells in this area. 

Drilling permits granted for 13 extended-reach Niobrara, 
Codell tests 
According to IHS, Caerus Washco LLC has been granted drilling per-

mits for 13 extended-reach horizontal tests in Morgan County, Colo., 

targeting Niobrara and Codell oil zones in the Denver-Julesburg Basin.

Turner exploratory test initially fl ows 2.08 Mbbl of oil
On the southern fl ank of the Powder River Basin, Peak Powder River 

Resources LLC has completed a horizontal Turner exploratory test that 

initially fl owed 2.08 Mbbl of oil, 104,631 cu. m (3.695 MMcf) of gas and 

3.18 Mbbl/d of water.

Marcellus DUCs stabilize as drilling slows to 
snail’s pace
By Hart Energy Market Intelligence Series

Drilling activity in the Marcellus Shale is down by more 

than 80% from the peak as operators opt to complete 

the low number of drilled wells at discounts costs.

DOWNLOAD
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Noble gets $540 million boost 
after drillship contracts letdown
By Velda Addison, Senior Editor, Digital 

News Group

While cash helps, it will not wipe 

away all woes for the offshore drilling 

contractor that is depending on its 

“premium fl eet” among other quali-

ties to weather the downturn.  
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The Leicester philosophy  
Like Leicester City’s fairytale story, the E&P business 

must do the basics right to hit the heights. 

E
verybody loves an underdog. The recent heartwarming story of the lowly 

football club Leicester City winning the Premier League at odds of 5,000:1 

using fast-moving, hard-working tactics and an invincible team spirit caught 

the imagination of people everywhere.

Its achievement was raised and praised several times in various presentations 

in the unlikely setting of the Offshore Technology Conference (OTC) in 

Houston. This is not that surprising; there are plenty of parallels to be drawn 

between how Leicester managed to rise from the very bottom of the football 

pile to the top and how the oil industry must continue to reinvent itself if it is 

to pick itself up off the foor and start climbing up toward a sustainable future.

Chevron’s Mick Kraly, general manager of facilities engineering, said at an 

OTC luncheon, “Bluntly, we’re fnding it too often where we don’t have the 

necessary competencies, the technical competency, to do the engineering 

that we need to do to complete these projects.” There was a “lack of depth in 

the competencies we really need,” he added.

That’s quite an admission by someone from a global operator seen by many 

as one of the E&P industry’s “premier league” performers. Chevron is having 

to “rethink things,” according to Kraly, as a growing number of its offshore 

projects “are bigger, larger and harder to reach,” with all the supply complica-

tions that this entails.

Kraly said project complexity has increasingly become a hurdle, one that 

has now prompted Chevron to start bringing various aspects of engineering 

back within the company.

The U.S. major measures its ability to successfully manage a project using 

the International Project Agreement standards of schedule, cost and pro-

duction attainment—reaching Chevron’s prediction of frst year production. 

Among selected projects, Kraly said cost and schedule problems, which often 

are intertwined, disrupted many projects.

Change is a must, according to Kraly, who said, “If we don’t change, obvi-

ously in this low-price environment many projects are not going to be viable.”

Chevron and all the other players need to come together, innovate and 

return to basics, Kraly said. “We have to do what Leicester City has done, go 

back to basics, back to what you do fundamentally to be really ultimately suc-

cessful,” he said.

And speaking of change, I’m sad to announce that our senior drilling editor, 

Scott Weeden, is taking well-deserved retirement. However, in the 

true industry spirit of maximizing production from mature assets, 

I’m delighted to say that Scott, who has vast industry knowledge, 

will continue to contribute regularly to E&P magazine.
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Liane Smith, Wood Group Intetech

T
he seeds of modern well integrity management were 

sowed in the early 1990s in the felds of corrosion 

assessment and materials selection. Even as recently as 12 

years ago, it was still a function struggling for defnition. 

With only a bare understanding of the terminology, it 

was seen by many in the industry as a reactive process for 

analyzing well failure rather than a proactive function 

that could extend the life of the well. 

The development of well integrity management, a 

hot topic in the industry, has coincided with and been 

driven by a number of factors. There’s the tightening 

of regulation around HSE. There’s the growing aware-

ness that working toward the long-term sustainability 

of wells and platforms can deliver much more than 

short-term safety measures. Signifcant developments 

in IT enable far greater levels of automation and data 

management, making advanced analysis and real-time 

assessment possible. 

Integrity management today
The industry’s current experience with well integrity 

management remains fairly broad. Some companies have 

yet to embrace it as a dynamic, automated and real-time 

risk and asset management process. They have turned 

paper records into electronic ones and have a dedicated 

folder in their offce-based system, but that is about as far 

as they go. 

These businesses still fnd it hard to add context to 

new information as it comes in. They don’t have ready 

access to the inventory of equipment installed on wells. 

They have to search through different documents to 

see what a given well looks like and then piece details 

together to fnd out what is installed on it. These compa-

nies still face operational ineffciencies and can end up 

prioritizing work that is not critically needed.

More forward-thinking operators have attempted to 

instill more of a management approach by using generic 

spreadsheets to record well information. Depending on 

the parameters they choose, this enables them to identi-

fy which wells look worse than others and develop some 

Well integrity management:  
past, present and future  
Well integrity management has come a long way.  

Well integrity management plays an important role in ensuring a longer life for existing wells. (Source: Wood Group Intetech)
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form of risk ranking capability. It is, however, still very 

manual and prone to human error. 

More problematic is the fact that a spreadsheet can only 

provide a snapshot of what’s happening. Whether data are 

updated once a week or once a month, they still don’t pro-

vide trending information or give users the ability to look 

at historical data and identify recurring anomalies or issues. 

Integrity management tomorrow
A growing number of proactive operators are integrating 

more data-driven and specialist well integrity software 

into their operations. Greater well instrumentation along 

with a drive for more automated data collection has cre-

ated a situation that lends itself to using database software 

systems that can process and analyze data in real time. 

This is the immediate future for well integrity manage-

ment: a move away from tolerating daily or weekly snap-

shots of well activity to insistence on a real-time capa-

bility that enables operators to respond quickly to any 

change in circumstance or potential problem. This kind 

of software can identify immediately when a well goes 

out of its safe operating envelope and alerts relevant per-

sonnel that there is something that needs attention. 

These kinds of database systems give operators all the 

information they need about the well in a single view 

plus access to background documentation. An effcient, 

single source of truth, the system is easy to interrogate 

so that pertinent information can be readily extracted. 

Crucially, it also ensures that everyone involved in a 

well’s management has access to exactly the same infor-

mation at exactly the same time. When decisions have to 

be made regarding clashing priorities, everyone involved 

understands the precise status of the well. 

Greater automation also allows global pooling of non-

proprietary data for better understanding of operational 

effectiveness. For example, by comparing performance 

of a piece of equipment in use on the North Sea with 

other deployments of the same kit worldwide, operators 

can see whether their installation has a below-average or 

above-average lifespan. From there, they can establish 

whether it is the environment that is affecting perfor-

mance or whether training, maintenance or other con-

trollable factors are at play. 

As the idea of the digital oil feld becomes more 

frmly established in the industry, this type of system 

will be seen as the standard to aspire to. More opera-

tors are opting for dynamic real-time data over static 

snapshots to give decision-making an immediacy it did 

not have previously. 

This serves two purposes: On one hand, it helps oper-

ators identify whether they have a problem that needs 

immediate mitigation. On the other, it enables a degree 

of production optimization where operators can set 

and monitor an individualized safe operating envelope 

for each well. In other words, well integrity becomes an 

enabler of smarter well management. 

This is welcome news for operators currently wrestling 

with rapidly diminishing margins caused by the precipi-

tous drop in oil price. The oil business has always been a 

series of careful balancing acts between safety, proftability, 

effciency and regulation. The current market conditions 

have thrown that into stark relief and highlighted where 

the industry has been running itself too expensively. 

Those that have implemented modern well integrity 

management software are in a better position to address 

some of the resulting challenges and ensure that every 

dollar spent on the well brings in a return. 

Companies that have real-time insight into the status 

of their wells can optimize operations to extract max-

imum value out of their assets at minimum cost. By 

providing operators with a realistic view of a well’s risk 

status, essential interventions like chemical treatment or 

workovers can move to an appropriately timed schedule. 

Unnecessary shutdowns are minimized, maintenance 

time is optimized and even the use of a descaling or 

anti-corrosion agent becomes more effcient. 

There’s an increasing drive from operators interested 

in extending the life of existing wells that had previously 

been considered at the end of their life, or even bringing 

older well sites back into production after being suspend-

ed for long periods. The same system that can assess 

real-time operations of live wells can determine whether 

there is value to be gained from rehabilitating old wells 

with relatively straightforward casing patches or tubing 

replacements. It could deliver another 10 years of active 

service at a fraction of the cost of drilling a new well. 

Further into the future, well integrity will play an 

important role in shale gas operations. There’s plenty of 

scope for optimizing equipment to prevent well leakage 

and ensuring much faster detection of and response to 

potential leaks. In particular, it can support the smart 

control of chemicals injected to achieve optimal frac-

turing characteristics. Equally important, well integrity 

can provide the reassurance and confdence that will be 

needed to bolster public support for the shale gas sector. 

Well integrity management has become a proactive, 

highly automated and data-driven process. It’s just one 

example of the big data phenomenon that has swept 

through every industry and an illustration of how that 

“data lake” can be turned to advantage. With high-perfor-

mance software offering real-time insights, it will be a 

vital component for realizing the digital oil feld.  

http://EPmag.com
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Len Vermillion, Group Managing Editor, Digital News 

Group, and Rhonda Duey, Executive Editor

W
hen Mexico enacted its historic energy reforms in 

August 2014, it was with the intention of reversing 

the country’s decline in oil production and to make it a 

world-class producer again. Such reforms won’t happen 

overnight but have made an impression on some of 

the top E&P investors worldwide, some of who were on 

hand at the Offshore Technology Conference (OTC) 

panel discussion, “Mexico’s Sweeping and Historic 

Energy Reforms: Experiences and Results After First 

Bidding Rounds.”

“Why Mexico?” asked Christine Healy, vice president 

of exploration for Statoil Mexico. “We want to be where 

we are wanted. We have seen in Mexico a clear and 

predictable policy, and we have been pleased with the 

dialog with the industry.”

Comparing Mexico’s reforms to past efforts that reju-

venated other countries, Norway, in particular, Healy 

labeled Mexico a “new energy frontier.” “Mexico is 

largely underexplored,” she told the audience. “While 

geological prospectivity is very attractive [in Mexico], 

the sheer scope of Mexico’s energy reform has made it 

an attractive investment.”

In addition to resource potential, she cited the 

nation’s commitment to infrastructure growth and an 

uptick in farm-in opportunities as a key reason for her 

company’s interest.

The opportunities for international investment in 

Mexico’s exploration are on the rise since the sweeping 

overhaul of the nation’s energy sector was signed into 

law by President Enrique Peña Nieto. It’s opened the 

door into the country dominated by state-owned petro-

leum company PEMEX. 

The country’s deputy secretary of energy for hydrocar-

bons, Dr. Lourdes Melgar, told the panel audience that 

Mexico is in the midst of a “revolutionary transforma-

tion” due to the energy reform legislation.

To Healy’s point that farm-in opportunities in Mexico 

are increasing, Melgar said that PEMEX already has 

requested that 14 of its assigned fi elds be farmed out. 

She also said that the country will be holding another 

round of deepwater bids in December.

 “One of the keys to the reforms is to precisely create 

competitive markets,” Melgar said. She added 

that the country needs to establish a stronger 

institutional framework, which includes trans-

parency, to have competitive markets.

In an effort to create further transparency, 

Melgar said the company has presented 

a formal request to join the International 

Energy Agency and is preparing for candi-

dacy in the Extractive Industries Transpar-

ency Initiative.

She also said that the country’s reforms 

were based on a localized strategy. “The key 

is to create a base of production inside of 

the country,” she said.

Melgar said Mexico has instituted a 

fi ve-year plan to build up both E&P and 

infrastructure, specifi cally pipelines, in the 

country. Those plans also include a buildup 

of potential workforce. 

world
VIEW

Are Mexico’s energy reforms 
opening a new energy frontier? 
The country’s commitment to playing with international E&P investors and 

service providers will be key to its future success.
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Part of Mexico’s energy reform will go toward improving its infrastructure. (Source: 

Natalia Bratlslavsky, Shutterstock.com)
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It is the commitment to a long-term strategy that has 

the attention of potential E&P investors such as Statoil. 

“We see that, fundamentally, the energy reform has 

the potential to result in exploration and resource devel-

opment, not only for investors and not only for Mexico, 

but also for Mexicans who are ultimately the owners of 

the resources,” Healy said.

Contractor challenge
At a later OTC panel discussion about Mexico’s energy 

reform, no one denied that the measure was a good 

idea. But they were not shy about iterating the chal-

lenges it would present to the service sector. After 75 

years of having a single customer, PEMEX, service com-

panies will have to adjust their mindset to accommodate 

an increasing cast of characters.

“Future growth depends on effi cient implementation 

of the energy reform,” said Iain Cook, vice president, 

Secure Drilling Systems for Weatherford. 

No doubt there’s work to be done. The U.S. portion 

of the Gulf of Mexico has more wells in deepwater alone 

than Mexico has in its entire offshore region. This will 

result, Cook said, in increased service intensity and addi-

tional spend. And if Mexico begins to develop its shale 

resources, it will require a large number of rigs.

“It depends on the E&P companies, their infrastructure 

plans and needs, and their appetite for risk,” he said.

Sergio Aceves, vice president of business development 

for DIAVAZ, agreed that the energy reform initiative 

is one of the most ambitious and comprehensive of its 

kind. “It sets the stage for new infrastructure,” he said. 

“It’s meant to motivate the private sector.”

Despite a sluggish start, he added, the reform 

is resulting in a great deal of interest in Mexi-

co’s resource potential. The last bidding round 

offered 25 onshore blocks, and all 25 received 

bids. But the full transition will take time.

“I see a lot of potential for the service sector,” 

he said. “Everybody’s learning. It’s not going as 

fast as everybody thought it would, but it’s going 

as fast as it can.” Low commodity prices have 

not helped speed the pace, he added. 

One benefi t for the service sector is that a 

more open structure in the country will provide 

opportunities for Mexican service companies 

such as DIAVAZ to partner with international 

companies, bringing technology and capital 

investment into the country.

Luis Escalante, general manager for FMC 

Technologies Mexico, outlined some of the 

changes that service companies will have to 

contend with. Prior to the reform measures, they only 

had one client, one standard contract model for each 

type of service, multiannual contracts per geographical 

area, highly commoditized requirements, direct contract 

awards, and standard terms and conditions. The mul-

tiannual contracts meant that typically contracts were 

renewed every year without the contractor needing to 

renegotiate or go out for bid.

Since the reform, Mexico already has 18 new players 

and is likely to get more as its bid rounds continue. 

Round 1.4, which will entail deepwater blocks, is offer-

ing up 10 blocks, Escalante said, and already 29 com-

panies have shown interest. Round 1.5 will offer up the 

fi rst of the shale blocks.

“There will be a lot of new players in this market,” he said.

His suggestions for success were many. Service compa-

nies will need to:

• Migrate their culture to accommodate multiple 

customers;

• Increase their portfolio through an integrated 

package offering;

• Expand locations to be closer to clients;

• Move to multifunctional teams;

• Adapt to different contract terms and conditions;

• Optimize supply chains;

• Develop local capabilities;

• Improve their culture of innovation;

• Consider partnerships for technology 

development; and

• Provide customized solutions. 

“You have to be very competitive to be successful in 

Mexico,” he said. 

June 2016   |   EPmag.com14

From left, Luis Escalante, Sergio Acevez, Francisco Mendez and Iain Cook discussed 

the future of the service industry during OTC. (Photo by CorporateEventImages.com)
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INTELLIGENCE

Richard Mason, Chief Technical Director

W
hat does the typical completion look like in the 
U.S.? That’s becoming an easier question to answer 

as homogeneity seeps into industry practices. A review of 
Hart Energy’s “Heard in the Field” survey responses from 
major tight formation plays in 2016 reveals an industry 
focused on cost cutting, tried-and-true methodologies, 
and unwillingness to step outside of consensus.

The picture that emerges is a horizontal well that 
is predominately a slickwater completion using plug-
and-perf (PNP) methodology to isolate 32 stages 
along a 2,347-m (7,700-ft) lateral 
through which operators inject 
8.36 million pounds of bulk 
commodity sand as proppant. 
Average stage spacing comes 
out to 73 m (240 ft), with 
each stage stimulated from 
four perforation clusters. 

Furthermore, only 44% of 
wells are completed as zipper 
fractures currently at an aver-
age cost of $35,500 per stage 
compared to 80% of wells at peak in October 2014 
when the price per stage exceeded $90,000. 

That’s the crowd-sourced big picture overview of U.S. 
completions. Other fndings indicate well rejuvenation, 
which encompasses restimulation, recompletions and 
refractures, ranges between 4% and 6% of completions 
and is more likely to occur in the Eagle Ford at 9% of 
wells and in 6% of Midcontinent wells. Refracture stim-
ulation works, but a low commodity price environment 
creates a barrier for refracture stimulation, which com-
prises less than 2% of completions.

Bulk commodity sand comprises roughly 95% of 
well proppant. Ceramics are reported in the Bakken 
and Haynesville, as is resin-coated sand, which is 
also evident in the Permian Basin and in the STACK 
and SCOOP plays in the Anadarko Basin. Basically, 
if it’s deep, hot and highly pressured, operators are 
employing some combination of gels and higher 
end proppants. Otherwise proppant use consists of 

1,000 lb/ft of lateral on average, with higher intensi-
ty completions using 50% to 100% more proppant. 

Service providers only mention sliding sleeves in 
passing, with usage more common in the Bakken 
Shale, where at least one operator is experimenting 
with 50 stages per lateral. Occasional sliding-sleeve 
mention occurs in the Permian Basin and in some 
dry gas basins.

Pricing ranges from sub-$30,000 per stage in iso-
lated cases up to $50,000 per stage in deep, hot, 
high-pressured reservoirs such as the Haynesville 
Shale. Pricing between $40,000 and $50,000 per 
stage also is found in the deeper portions of the 

SCOOP and STACK plays in the 
Anadarko Basin. Price per 
stage eroded steadily over 
the last 90 days of 2015 as 
operators began self-sourc-
ing chemicals, proppant and 
pursuing scheduling for well 
stimulation equipment and 
crews. Since then, pricing 
stabilized, though at levels 
below cash operating costs 

for many service providers, 
prompting some smaller well stimulation frms to 
close operations or sell out.

Well stimulation capacity is a moving target and 
harder to defne. In Texas service providers are play-
ing a state-sized version of the game of Risk, concen-
trating equipment and crews in the Permian Basin 
as a base for meeting demand in markets such as the 
Eagle Ford, Barnett or East Texas. Service provid-
ers suggest recovery will begin frst in the Permian. 
Generally, operators are telling service providers 
that they need a sustained oil price of $52 and $2.98 
natural gas to expand activity.

At this point in the cycle, the industry appears to 
have settled on a recipe that sees little change in 
proppant volume, lateral length or stage spacing and 
employs slickwater PNP completions as the least 
expensive way to capture predictable results. In 
other words, few operators are willing to fx what 
ain’t broke in the current completions market.    

Completion homogeneity 
The low commodity price environment is forcing operators to  

stick to tried-and-true low cost solutions to well completion.

n Operators are settling on a 
standard completion recipe.

n A majority of wells feature 
slickwater PNP treatments.

n Lateral length, pricing, 
stage count and spacing 
have stabilized.
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N
ews is starting to come out of Mexico, and it’s 

good news.

Some of the long-awaited multiclient data that have 

been acquired over the past few months on the Mex-

ican side of the Gulf of Mexico (GoM)were revealed 

during a session at the recent Offshore Technology 

Conference, and it’s pretty amazing stuff. One image 

reminded me of a child’s fi nger painting, all roly-

poly and complex. Now that PEMEX no longer has a 

monopoly on Mexico’s deepwater acreage, and now 

that the country is offering up deepwater blocks in 

its Round 1.4 licensing round, it should be off to the 

races for the world’s deepwater players.

Brian Horn from ION Geophysical described a pro-

gram that, for the fi rst time, gives a basin perspective 

on the GoM. A 5,800-km (3,604-mile) 2-D program 

was stitched together from previous surveys using well 

control for stratigraphic calibration. Data from 300 

wells were used.

Up until now the updip data have been missing. 

By remigrating the legacy data to create a composite 

dataset, it’s now obvious where the sediment is coming 

from, and interpreters can use the dataset to see across 

the entire basin. 

The company also has created a velocity cube of the 

entire basin, and it’s possible to pick the 

top of the Cretaceous off of this cube, 

he said.

One of the most interesting aspects 

of Horn’s talk was the potential for a 

presalt play in Mexico’s southern waters. 

Referring to an image, Horn said, “This 

looks like the Campos Basin.” Whether 

there are hydrocarbons beneath will 

require further exploration, of course.

Horn also has had access to some of 

the 3-D data provided by the Comisión 

Nacional de Hidrocarburos (CNH), and 

he said these data, though narrow-azi-

muth, are “more than adequate” in most 

areas he’s studied. “There’s potential in 

the Cretaceous and Jurassic,” he said. 

Duncan Bate of TGS explained that 

Mexico makes it easy for these companies 

to explore. “CNH has developed an effec-

tive process in a short time,” he said, adding that qualifi ed 

companies are approved to acquire data in any area that 

has been earmarked for future bid rounds. Multiple com-

panies can acquire data in the same area, he added.

While the state owns the datasets, 

the company that acquires them is 

allowed to license them for 12 

years after acquisition. 

Read more commentary at 

EPmag.com

RHONDA DUEY
Executive Editor 

rduey@hartenergy.com

First Mexican seismic 
data full of promise 
Multiclient surveys are showing remarkable 
structures and even possible presalt analogs.

In a short period of time companies have acquired vast amounts of multiclient 

data over Mexico’s waters. (Source: CNH)
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Boyd Skelton, Energent Group

D
rilling contractor executives were clear during 

frst-quarter earnings calls: Only the strong will 

survive. In this case, the strongest contractors have 

active pad-optimized rigs drilling in the Permian.  

The Permian Basin remains the most active basin, 

accounting for 35% of the active U.S. land rig market. 

So far in 2016, Pioneer Natural Resources Co., Exxon 

Mobil Corp., Devon Energy Corp., Discovery Natural 

Resources LLC and Concho Resources Inc. drilled and 

completed wells with lateral lengths approaching 4,267 

m (14,000 ft). Numerous others are drilling shorter 

laterals across the Delaware and Midland basins. 

This revolution in optimization, combined with low 

rig counts, has turned the U.S. land sector into a com-

moditized market, and the nuanced capabilities neces-

sary to meet operator demand for extended capability 

infuence the rate of utilization. More than 1,500 rigs 

now sit idle in yards across the shale plays. 

Is there a limit to drilling optimiza-

tion? Certainly, the top-performing 

rigs are still working, but what is left to 

optimize? The oversupply of top-tier rigs 

will continue to keep prices down while 

optimization (reduction of drilling days) 

will keep a cap on revenues. Will rig 

crews suffer the same consequences as 

those faced by pressure-pumping frack 

crews? Frack crew pricing is not sustain-

able, according to recent Schlumberger, 

Halliburton and Patterson-UTI executive 

interviews. Short-term thinking was one 

cause of the pressure pumper’s chal-

lenges, and that same short-term think-

ing is evident in the land drilling sector. 

Permian holds strong
Tier 1 pad-capable walking or skidding 

rigs are still at work in the Permian, 

Midcontinent and Rockies. Helmerich & Payne 

(H&P) has 39 FlexRigs contracted in the Permian, 

with more than 60 more ready to work, according 

to President and CEO John Lindsay during H&P’s 

frst-quarter earnings conference call. High-spec 

pad-capable rigs are the last rigs standing in the 

market, and stacked Tier 1 pad-capable rigs will be 

the frst ones put back to work. 

Many of the leading pad drilling contractors are con-

verting rigs or introducing changes to their rig feet to 

meet operators’ needs for pad optimized processes. 

The recovery story is beginning to take shape but in 

different ways. There was optimism—albeit cautious 

optimism—during earnings calls about the industry’s 

recovery. The emphasis is on cost reduction and opti-

mization. Despite an ongoing list of technology 

advances, the cost of labor and organizational capacity 

will limit the pace of the industry’s recovery. 

Editor’s note: Scott Weeden’s monthly column will resume 

in July.

Last rigs standing are  
pad-optimized Permian
Drillers are trying to maintain utilization in an  
oversupplied market. 

This graphic illustrates the percentage of wells per pad in the Permian Basin. 

(Source: Energent Group)
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L
ike “toh-MAY-toe, toh-MAH-toe,” there are a multi-
tude of theories on the best way to get ketchup out 

of a glass bottle and on your fries. I personally fi nd 
that when the repeated tapping of the sweet spot on 
the bottle’s neck doesn’t work, stabbing a knife down 
its throat to get the sweetly sour tomato paste fl owing 
can be strangely satisfying. 

But a new coating cooked up in a laboratory at MIT 
ensures slippery times ahead for the “sticky problems” 
that perplex us all. The coating, dubbed LiquiGlide, 
was developed in the Varanasi Research Group labora-
tory at MIT. David Smith, a Ph.D. student in the labora-
tory, was trying to solve the problem of hydrate buildup 
in pipelines by using liquid-impregnated slippery sur-
faces. After seeing some success, the team began look-
ing at other areas the food-safe coating could be used. 

First up was ketchup. Smith found that a compound 
isolated from ordinary vegetable oil could create a slip-
and-slide for the condiment, leaving no wasted residue 
inside the bottle, according to an October 2014 Bos-

ton Globe article. With a small change, a similar 
liquid layer would work with hair gel, he 
found, and a different tweak worked 
best with yogurt. Smith quickly built 
up a library of materials, combina-
tions of which dislodge any sticky 
fl uid or gel from inside a container. 
All the coatings are extracted from 
edible products you encounter in a grocery 
store, the article said.

To demonstrate the coating’s effectiveness, Smith 
created a video showing ketchup fl ow out of the bot-
tle, leaving no residue behind. That video went viral 
and triggered “thousands of inquiries from consumer 
packaged goods manufacturers looking to use the 
technology,” the LiquiGlide website stated. 

Kripa Varanasi, a professor and principal investiga-
tor in the Varanasi Research Group at MIT, presented 
on the LiquiGlide technology as part of the “Energy 
Outlook and Future of Innovations for Deep Water in 
a Cost-Competitive Environment” panel at this year’s 
Offshore Technology Conference in Houston. 

Robert Armstrong, director of the MIT Energy Ini-
tiative (MITEI), kicked off the panel with a look at the 
future of fossil fuel resources. He noted that basic energy 
research is the beginning of innovative change. Another 
is transitioning the innovations from the laboratory to 
more commercial applications via startups. The MITEI, 
he said, has funded more than $600 million in energy 
projects. LiquiGlide is one such startup, demonstrating 
how basic energy research is making the transition from 
laboratory experiment to commercial success. 

The applications are limitless for the wonder coat-
ing. According to the company, its coatings can 

“help the oil and gas industry save billions 
of dollars by enabling viscous liquids 

to fl ow more easily, reducing costly 
waste and improving the reliability 
of the infrastructure.” 
One area of enablement would be in 

heavy oil transport, with use of the Liqui-
Glide coating eliminating the need to dilute 

or heat the bitumen to get it to fl ow. Hydrate inhibition 
in pipelines is another. The coating also works as a pro-
tective layer, helping to reduce the rate of corrosion, the 
formation of scale and the buildup of deposits on sur-
faces that can clog pipelines, according to the company. 

Now that it has helped solve important dilemmas 
like heavy oil transport and corrosion prevention, per-
haps the laboratory for its next project can investigate 
better ways to spread cold butter on cold bread with-
out tearing it apart? I’m sure 
there’s an industry-specifi c 
application somewhere to justify 
the research.  

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Senior Editor, 

Production Technologies

 jpresley@hartenergy.com

Slippery times ahead 
for sticky problems 
Liquid-impregnated coating may mean the end for fl ow assurance challenges.  

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


http://www.rpsea.org/events/503


EPmag.com   |   June 2016 25

offshore
ADVANCES 

G
etting the most out of a reservoir has always been 

a top priority for producers, but in the downtimes 

this is more important than ever.

Norwegian minnow Fishbones has developed an 

innovative technology for stimulating wells by drilling 

a large number of laterals from the main wellbore into 

the reservoir, helping to increase productivity rates.

The company’s multilateral stimulation technology 

(MST) is an openhole liner completion that connects 

the well and the reservoir without the need for hydrau-

lic fracturing. 

Small-diameter tubes (needles) containing turbines 

and drillbits are installed with 

and protected by the liner. At 

depth the needles are released 

by pressuring up the liner, 

and the jetting operation 

starts. Fluid fl ows through the 

needles and jets out through 

the nozzles.

The needles are ejected due 

to the differential pressure 

across the liner. 

The laterals are drilled when 

drilling fl uid is circulated. 

This turns the turbines in the 

small-diameter tubes, which 

drives the bits into the forma-

tion creating the laterals. 

Fishbones’ MST can be used 

with acid for jetting of carbonates or with nonreactive 

fl uids for other formations.

Typically 12 m (40 ft) of penetration is achievable, 

creating signifi cant stimulation effects.

Fishbones said the technology helps avoid water or 

unwanted gas by predictable penetration and location 

of the laterals.

It also helps to speed up drilling by removing 

cementing, perforating, cleanouts, running frack 

strings and other operations. Logistics are simplifi ed 

by using rig pumps and signifi cantly less fl uids.

Eirik Renli, CEO of Fishbones, told E&P, “We can 

carry out the operation very accurately in that we know 

exactly at what depth we are stimulating the well. It is 

effi cient because we are using a lot less resources than 

many alternatives.

“We have done two suc-

cessful pilot wells in the 

U.S. over the past couple of 

years, and we are planning a 

third well. We had originally 

planned fi ve, but it seems we 

will stop at three. The third 

pilot will probably be done in 

the Middle East, but it is not 

yet decided. There is a lot of 

interest from the Middle East 

at the moment because activity 

levels are still very high there.” 

Fishbones has contracts 

for the technology in place 

with Petrochina, Lundin, Abu 

Dhabi Marine Operating Co. 

and Saudi Aramco.

Renli added, “We have reached a technology approval 

with Pemex, and we are still negotiating a contract.”  

Fishbones technology has been developed through 

a joint industry project, which includes Fishbones, 

Statoil, Eni Norge and Innovation Norway. The project 

also was supported by the Research Council of Norway. 

Statoil already has trialed the technology on its 

Smørbukk South Extension project off Norway, where 

150 fi shbones were successfully 

drilled from the Deepsea Bergen.

The multilateral well was deliv-

ered well below estimated time 

and cost.

Read more commentary at 

EPmag.com

JOHN SHEEHAN
International Editor 

 jsheehan@hartenergy.com

Going fi shing 
Innovative multilateral stimulation technology 

is designed to boost production from reservoirs.

The laterals are drilled utilizing small-diameter tubes 

with drillbits and turbines, which are conveyed 

into the well as integral parts of an openhole liner. 

(Source: Fishbones)
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A true understanding of the subsurface 

requires integration and ingenuity.

                                                                                        Rhonda Duey, Executive Editor

R
eservoir characterization is not a new concept. 
Ever since operators have been able to collect data 

about their wells and felds, they’ve strived for ways to 
use those data to understand their reservoirs better. 
Improved data gathering tools and software systems that 
integrate the data are aiding this process.

But something funny happened in about 2006—the 
shale gale. Suddenly, operators were so busy leasing acre-
age and drilling wells that they didn’t have the time or 
luxury to learn more about the rock they were drilling 
through. And if one well was a dud, no big deal—at $100 
oil, they could afford to make a few mistakes.

It’s a different story at $40 oil. Anyone who still thinks 
that shale reservoirs are homogeneous has obviously 
never drilled a shale well. It’s becoming a lot more 
important to understand why Well A is hugely outper-
forming Well B even though their completions are identi-
cal. That’s where reservoir characterization can help. 

“Operators are looking into how they can be a lit-
tle more predictive and more proactive in how they 
complete their wells,” said Sudhendu Kashikar, vice 
president, completions evaluation for MicroSeismic Inc. 
“Rather than blindly fracturing all 30 stages, they’re look-
ing to be more selective. Maybe they only need to frack 25 
because geologically the other fve aren’t going to do any-
thing. They are starting to look at that and actually doing 
the right things.”

The value case
Characterizing a reservoir is not a simple process. A Soci-
ety of Exploration Geophysicists Wiki breaks the process 
down into a shared earth model, basic interpretation, 
premodeling organization, data preparation and format-
ting, exploratory data analysis, 3-D structural modeling, 
3-D sedimentary modeling, 3-D petrophysical modeling, 
upscaled 3-D dynamic modeling, fow simulation, and 
model assumption iteration and updating.

And it’s not just about science. A description of a reser-
voir characterization course offered by PetroSkills includes 
understanding business drivers and selection criteria as well 
as decision trees and the value of information. But compa-
nies that embrace the concept have seen signifcant success.

David Williams, senior reservoir engineer and manager 
of special projects for Texakoma, said his company uses 
this type of approach on many of its reservoirs, most 
of which are in the Granite Wash play in the Anadarko 
Basin and along the Texas Gulf Coast. “We started out 
in the Granite Wash,” Williams said. “The main problem 
there is that it has very complicated lithologies, so a lot 
of analysis is needed to understand the rock properties. 
We’ve also run into some very fractured production in 
rocks that weren’t being produced in our area. These are 
complicated to evaluate reservoir-wise as to the hydro-
carbon volumes, how much is fracture-related and how 
much we’re producing from the matrix.”

The Gulf Coast wells are more conventional in nature 
but contain a couple types of reservoirs that are hard to 
produce. “These include overpressured retrograde gas con-
densate and strong water-drive oil reservoirs that are very 
stratifed layers of sandstone, so we have to make sure we 
get good recovery from each of the sand lenses,” he said.

Texakoma uses a variety of methods to characterize 
its reservoirs. One of its initial tools is the nuclear mag-
netic resonance (NMR) log as part of a full logging 
suite to help analyze the openhole logs. By calibrating 
the NMR with the rest of the logging suite, it becomes 
unnecessary to run them on every well.

Additional data collection includes rotary cores to 
get rock properties, geochemistry to get a better under-
standing of the hydrocarbons in the reservoir, 3-D seis-
mic and attribute analysis, and mud logs. 

The Crosby 8-2 on the McMordie Ranch was recompleted into 

the Kansas City Formation above the Granite Wash and has 

fowed 390,000 bbl of oil in four years from the vertical wellbore. 

(Source: Texahoma)
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“Mud logs are very important out here, paying attention 

to the shows,” he said. “Large mud losses are important 

because they give us information about these fractured 

reservoirs, and our best production comes from those.”

Williams said that his company’s willingness to pay 

for this type of data collection has led to some pretty 

impressive wells. One well recompleted into the Kansas 

City Formation above the Granite Wash has fowed 

390,000 bbl of oil in four years from a vertical wellbore. 

Another well was recompleted into the Des Moines 

Formation after drillers lost 800 bbl of mud into the for-

mation. That well fowed more than 1,000 bbl/d of oil 

without requiring fracturing.

The process
Companies that specialize in reservoir characterization 

each put their own spin on the process. MicroSeismic, 

for instance, offers a product called PermIndex that uses 

microseismic results to predict the performance of later 

wells. The company inputs microseismic events into a 

discrete fracture network model, creating a deterministic 

model from the microseismic data.

This model is then separated into propped vs. unpropped 

fractures, and then a geocellular grid is superimposed to 

build a geocellular model. Intensity is defned as the num-

ber, orientation and width of the fractures.

Based on the fracture intensity, a permeability tensor 

can be calculated for each cell. “I’m going from events 

to a fracture network to a calculation of permeability 

for that cell,” Kashikar said. “And I do that for all of the 

cells within this rock volume.”

This helps operators rank the stages of their next 

wells to target the areas of highest permeability.

Kashikar said that there have been two instances 

where clients have run production logs that were com-

pared to the PermIndex results. “We compared those 

with the PermIndex stage by stage, and the match was 

very good,” he said. “It wasn’t 100%, but it was good. 

We have done that on three or four wells now where 

the clients shared the data with us, and we see very con-

sistently a correlation between the relative magnitudes 

of the PermIndex data and the relative production 

from these stages.”

The tool also has been used to history-match multiple 

wells at the same time, using additional data sources for 

the other wellbore properties (porosity, saturation, fuid 

PVT data, etc.), but using the PermIndex data for the per-

meability measurement. “We have shown that we can his-

tory-match multiple wells with all of these phases (porosi-

ty, saturation, fuid PVT data, etc.), simultaneously, using 

that permeability as the reservoir description,” he said.

Currently the company is in the process of correlat-

ing PermIndex data with seismic attributes to see if the 

information can be used farther away from the wellbore 

and still remain a predictive tool.

Sigma Cubed Inc. (Sigma3) offers a variety of character-

ization options to its clients. “Our clients engage with us 

to either help with a problem or improve a process,” said 

Tom Bratton, manager of geoengineering for Sigma3. 

“The problems are often diverse but routinely fall in 

the engineering domain. In every case, the solution or 

The N. McMordie 125-2 was recompleted into the Des Moines Formation after drillers lost 800 bbl of mud into the formation.  

This particular well fowed more than 1,000 bbl/d without requiring fracturing. (Source: Texahoma)

Microseismic measurements can help predict the performance 

of future wells. (Source: MicroSeismic Inc.)
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improvement is greatly facilitated with the integration of 

reservoir characterization.”

Not surprisingly, many of the company’s clients are 

involved in unconventional plays, and Bratton added that 

the goal in unconventionals is to model the physics of what 

is taking place during stimulation to be more predictive 

about production. “One of the things industry does is to 

history-match production to get a sanity check on the res-

ervoir model, and the numbers that we put into the simula-

tor fve years ago aren’t the same as those we put in today. 

To some extent we’re changing the way that we model 

these unconventional reservoirs in terms of permeability.”

The company approaches a new problem by doing a 

data review and literature search as well as meeting with 

the clients to understand the technical goal, method to 

be used and constraints on the project. Often Sigma³ 

conducts a geoscience and engineering analysis to estab-

lish a calibration database of the best data and under-

standing of the challenge.

Once this is completed, an earth model is created 

consistent with the data, and a family of simulations is 

run that brackets costs, risks and likely benefts. Finally, 

experienced feld engineers help achieve the desired 

results by implementing the plan in the feld.

Bratton outlined several recent collaborations:

• One customer wanted to understand its current produc-

tion results and develop an improved stimulation design 

that would increase production while reducing costs;

• Another wanted to build a rock physics model to 

help guide new drilling locations in an EOR project;

• A third needed help building a geomechanics model to 

guide drilling and completion of a horizontal well; and 

• A fourth needed analysis of a diffcult dataset to opti-

mize a completion design. This was accomplished 

building a petrophysical and geomechanical earth 

model using cased-hole logs.

One of its products, Shale Capacity, is a seismic-driven 

model that incorporates key reservoir properties such as 

natural fractures, brittleness, total organic carbon, oil satu-

ration and porosity. In a Bakken case study the model was 

able to accurately predict 90-day IP.

Nonseismic approach
Based on its beginnings as a petrophysical company, 

Nutech takes a different approach to reservoir character-

ization, according to Jorge Viamontes, vice president of 

reservoir intelligence. To Viamontes, it all comes down 

to understanding the rock. “You don’t understand the 

rock for the sake of understanding 

the rock,” he said. “We’re not art-

ists; we’re engineers, and we like to 

make money.”

He added that the company 

starts its characterization process 

from the actual rock measure-

ments. Nutech has a core labora-

tory in-house as well as a reservoir 

texture petrophysical analysis 

division called NuLook. Logs are 

calibrated with the core measure-

ments. “Our interpretation is cal-

ibrated and representative of the 

reservoir,” he said. “We take this 

information and build geological 

models in NuView. We do have 

seismic attributes and trend certain 

attributes accordingly, but overall it 

has to make geological sense, and 

it has to make petrophysical sense.”

These models can give operators 

information in areas where there 

is very little well control. “We 

model the geomechanical prop-

erties of the reservoir, and this is 

calibrated and backed by the larg-

This Bakken case study shows six wells, each color-coded and identifed by a matching colored 

panel. Each panel shows the well designation, production (bbl/d of oil) and Sigma³-calculated 

relative intercepted shale capacity (RISC), the percentage of each well that does not intersect 

good reservoir rock. For this case study, Sigma³ developed the RISC relation using six neighboring 

wells (not shown) and applied that relation as a blind test to predict 90-day IP of the wells shown. 

The inserted graph shows these predicted IPs and the measured IPs for the six wells. In the graph 

the data colors match the six wells shown, and the dashed line follows the trend of predicted IP 

equaling measured IP. (Source: Sigma³)

PREDICTING WELL PERFORMANCE  
PREDICTED 90-DAY IP VS. MEASURED 90-DAY IP
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est industry collection of sonic interpretation logs,” he 

said. “Any public well that we have in our database and 

archives becomes a comparison point. That way we use 

all of the data that are available.”

Finally, the data and the models are put into a 

dynamic model using NuVision. 

“In NuVision we look at more 

intricate problems, for example, 

the optimum well direction, well 

spacing and fracture properties,” 

he said. “If we determine there is 

bypassed oil, for example, then 

what are the most effcient ways to 

exploit it? It’s really the involve-

ment of all known engineering 

data to optimize the reservoir.”

This allows the company to advise 

its clients on how to develop the 

asset. Nutech provides forecasts of 

what the development plan ought 

to produce. And this can be tested. 

“The reason clients keep calling 

us back is because we’re right 

many times more than we’re 

wrong,” Viamontes said.

The future

Bratton said that while it’s diff-

cult for service companies to make 

money in this downturn, he’s enthu-

siastic about the future. “Oil com-

panies will use this time to prepare 

for the next ramp-up in activity,” he 

said, adding that three ingredients 

are required to progress.

The frst ingredient, he said, is 

an integrated team. “There are 

too many unconstrained variables 

to solve the most diffcult engi-

neering challenges facing us with 

single-scale or single-disciplinary 

thinking,” he said. “Geoscience 

and engineering types often think 

differently, but both are required.”

The second ingredient is sci-

entifc and engineering integrity. 

“Multivariate problems are best 

solved with a combination of 

multiscale and multidisciplinary 

data that have been prepared by 

diligent domain experts that come 

together in a team to assess how best to integrate these 

diverse observations,” he said.

Finally, there is imagination. “Signifcant improvements 

often follow from out-of-the-box thinking,” he said. “This is a 

natural consequence of diversity and scientifc integrity.”
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Darryl Trcka, Weatherford

R
ecent feld trials in the Adriatic Sea gas felds offshore 

Italy demonstrated the advantages of a new multide-

tector-array pulsed neutron formation gas measurement 

tool. Weatherford’s Raptor cased-hole reservoir evalua-

tion system is designed specifcally for greater sensitivity 

to formation fuids and to provide calibratable curves for 

use in formation gas analysis. These attributes are partic-

ularly valuable in either mature or developmental surveil-

lance programs aimed at maximizing production. 

In this application the tool provided behind-the-cas-

ing views of the reservoir hydrocarbons and quantifed 

the volume of gas in the porosity while being run in 

complex, single- and dual-string completions.

Technology overview
Unlike typical dual-detector instruments, the new gener-

ation of multidetector pulsed neutron technology uses 

a detector array of much larger dimensions. This allows 

the sampling of a larger volume of the neutron-gamma 

transport feld and yields a greater volume of investiga-

tion and greater sensitivity to the formation fuids. The 

tool response is characterized not only for the attributes 

of the reservoir mineralogy and fuids but also for the 

exact wellbore geometry and borehole fuid conditions. 

Every well logged by the tool goes through this com-

puterized characterization in a Weatherford modeling 

factory that contains more than 400 computer processors. 

Based at the Fort Worth, Texas, R&D facility, the model-

ing is automated to handle the roughly 5,000 data fles 

associated with the process for a single logging character-

ization in about 8 hours. Most of the time the characteri-

zation is completed before the well is logged, but if unsus-

pected conditions are encountered in the wellbore, new 

characterization can be completed in less than a day.

The logging procedures in the feld follow standard 

practices except for the instrument calibration, which 

includes calibrating both the absolute value of the 

measured curves and the oil and gas sensitivity of the 

Raptor readings. This calibration means that every time 

the tool leaves the base, the customer can be assured 

that it reads the same as it did yesterday or last year and 

that it reads the same as any other Raptor tool.

The process of getting the fnal oil and gas saturation 

answers uses new algorithms for the high-sensitivity 

response characterization and for shale petrophysics. 

The analysis workfows are designed to strengthen the 

mathematical and petrophysical handling of the shale 

effects on the saturation answers.

Field trial details
The main challenge encountered along the Adriatic coast 

was fnding producible hydrocarbons (gas) in old wells in 

mature reservoirs. The feld for this trial was characterized 

Technology improves gas  
recovery offshore Italy  

A new array pulse-neutron tool can be used in mature and producing felds for fnding 

bypassed hydrocarbons and increasing production. 

FIGURE 1. Well A1 required a dual-string completion, while Well 

A2 involved a single-string completion. (Source: Weatherford)
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by thin-bedded Pliocene sand-shale 

sequences showing good areal con-

tinuity. While looking for bypassed 

production targets, the producer 

faced issues such as distinguish-

ing between gas sands at original 

saturation (production targets), 

fushed saturation (wetted sands 

being produced by another well) 

or pressure-depleted sands (sands 

in hydraulic isolation that are being 

produced by another well and that 

reduce pressure as a result). As 

detailed in a paper presented at last 

year’s Offshore Mediterranean Con-

ference and Exhibition in Ravenna, 

Italy, this logging initiative reports 

the frst application of the Raptor 

array pulsed neutron tool and the 

associated interpretation technol-

ogy in single- and dual-string com-

pletions offshore Italy.

The logging campaign involved data acquisition from 

two candidate wells. Well A1 required a dual-string com-

pletion with 7-in. production casing and dual 2.375-in. 

production tubing strings. In the logged interval, the 

annulus was brine-flled, and the tubing was water-flled. 

The tool was logged in the long string. Well A2 involved 

a single-string completion with 7-in. production casing 

and 3.5-in. production tubing. In the logged interval the 

annulus was brine-flled and the tubing was water-flled.

The detector array is confgured with four spectroscopic 

lanthanum bromide gamma ray detectors. It also has a fast 

neutron detector distributed axially along the tool body 

coupled with high-count-rate electronics. This array gen-

erated two new principal measurements for use in forma-

tion evaluation: a fast neutron normalized burst ratio and 

a capture ratio, both constructed as a ratio of the count 

rates of the nearest and farthest detectors. These measure-

ments were made using a generator burst timing mode—

called N-Vision—that is different from both the sigma 

and carbon/oxygen (C/O) burst modes. Conventional 

sigma and C/O measurements also were made in which 

the four detectors of the array each produce a sigma and 

C/O curve. These four signals are mixed according to 

the requirements of the logging objectives. The N-Vision 

mode also yields a simultaneous sigma measurement. 

A typical section of the answer product is shown in 

Figure 2. The track of interest is the saturation track, 

which shows the quantifed remaining gas saturation from 

the Raptor tool (red curve) and the original openhole gas 

saturation (in blue). The remaining gas saturation is the 

primary indicator of the remaining producible gas con-

tent of the sands. Two sands are highlighted in the fgure. 

In the frst sand the saturation curves show clearly that 

the remaining gas saturation is about 30% of the original. 

This sand has been produced by another well and fushed 

with formation water. In the second sand, however, the 

saturations are essentially equal, indicating producible gas 

remaining in this sand. Identifcation of production tar-

gets such as these is the object of the logging activities. 

The tool provided a coherent and clear evaluation of 

production targets while logging in very complex bore-

hole environments involving both single- and dual-string 

completions. The high sensitivity of the detector array 

plays a large part in this result, and the innovations in 

the petrophysical aspects of the analysis workfows pay 

big dividends. The high-accuracy response characteriza-

tion adds assurance that the tool response is correct for 

the operator’s reservoir and wellbore. The calibration of 

the tools provides confdence that the tool’s sensitivity 

to oil and gas is the same at each use. And the mathe-

matical shale handling helps the petrophysical analyst to 

know that the shale effect is taken into account correct-

ly. The results are reliable oil and gas saturations.

Showcasing an emerging reservoir evaluation technol-

ogy, this feld trial represents just the beginning of what 

is possible. This technology can be applied virtually any-

where an operator wants to locate hydrocarbons behind 

casing—in production development, feld rejuvenation 

and complex EOR recovery programs. 
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FIGURE 2. A typical log produced from Raptor measurements shows remaining gas saturation in 

two sand zones. (Source: Weatherford)
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Amit Mehta, Moblize

P
rior to the global oil industry downturn, shale oil’s 
record output had been rewriting the U.S. produc-

tion story, with “phenomenal” and “revolutionary” being 
common descriptions of the boom. Although the bust 
is a dark one, shale’s appeal is too powerful to go away. 
However, since higher drilling and fracturing costs make 
shale oil extraction more expensive than conventional 
drilling, operators are looking for innovative techniques 
to save time and money.

Among the time/cost savings technologies available, 
a software platform is redefning how drilling engineers 
make real-time decisions. Already used by major oil com-
panies and independents, its focus is on how to derive 
better insights from data quicker than ever in real time.

Actionable data anywhere/anytime
Moblize’s All-in-One platform means that drilling 
engineers can now complete the entire well planning, 
construction and performance analysis process in one 
location on any web-enabled platform such as an iPhone 
or tablet in less than 1 hr compared to more traditional 
methods, which could require weeks. The software’s 
functionality is especially applicable to shale drilling, 
which essentially is a factory drilling model with substan-
tial repetitive analysis, so tracking rig and crew perfor-
mance is extremely benefcial.

The platform itself does the aggregating and data 
preparation automatically so that the engineer can 
derive insights and make smart decisions instantly. 
There are no outliers to flter out of the data and no 
endless hours expended in building calculations, visu-
alizations and analytics because the software builds the 
entire back end for the user.

Immediately actionable insights
Platform development was primarily based on ensuring 
that the software was user-centric, i.e., highly intuitive, 
with complexity built into the information, not in the 
displays, by exploiting machine learning. During the 
shale boom, engineers were drilling to the kickoff point 
with sub-24-hr curves, which involves a large number of 
connections within each well. Given those connections 
and repetitive rig crew activities, making even small 
changes on each connection based on insights derived 
from data adds up to substantial value for the drilling 
engineer and the company.

Drilling engineers using the platform have found the 
collaboration capability very useful such that drillsite 
and offce personnel can jointly make quick decisions. 
This solution overrides a common industry problem of 
engineers working only a few hundred yards apart yet 
unable to share valuable knowledge. 

Quality decisions generated by the platform are sig-
nifcant from a cost savings standpoint—a minimum of 
$20,000 to $60,000 per well by avoiding an unnecessary 

Reducing costs in shale plays  
Data analytics platform saves drillers time and enables faster decision-making.

The Moblize All-in-One software platform can be accessed from a variety of devices. (Source: Moblize)
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trip. Savings increase to $100,000 per well by acting on 
20% deviations from best composite ROP in real time 
by alerts from the 24/7 monitoring team. Bit runs can 
be extended by 164 m to 305 m (500 ft to 1,000 ft) for 
savings of up to $50,000 per well. 

Additionally, by using auto-captured pickup/stack-
off readings on trips to compare hook loads to models, 
$100,000 can be saved per well; this has multiple impacts, 
including avoiding stuck pipe and landing casing off bot-
tom. And areas can be easily targeted for improvement 
without incurring engineering time engaged in data prepa-
ration; this typically saves upward of $50,000 on each well.

Field application
Many oil and gas companies have developed a strong 
commitment to exploiting data analytics solutions for 
producing hydrocarbons in shale’s post-boom environ-
ment, including acquiring and applying the best tech-
nologies available.

During the bust in shale activity within the continental 
U.S., one company’s receptiveness to redefne drill-
ing-related methods to further reduce costs created an 
ideal combination with Moblize’s real-time data analyt-
ics platform for immediate drilling engineer decisions. 
Decision-making with this platform includes the unique-
ness of having historical data and real-time data in one 
place with intelligent algorithms guiding human actions. 

Therefore, the drilling engineers can analyze an 
active well against historical wells on the fy to instantly 
apply learnings to the current drilling operation with-
out spending excessive time or relying on guesswork. 

The complex traditional well planning and construc-
tion process shrinks dramatically. In analyzing the data 
to decide on Moblize’s offering, managers saw that 
drilling engineers could begin with well planning and 

quickly move to use prepared historical data, analyze it 
and spud the well in a single day as contrasted with a 
typical completion time of weeks. 

This greatly condensed time frame eliminates mul-
tiple problems, including handling data in different 
repositories; Microsoft Excel workbook challenges; and 
limited insight accuracy, which usually produces costly 
guesswork, defciencies and learning gaps.

Additionally, the operator could realize signifcant 
savings by gaining tighter control over company data, 
achieving improved productivity, avoiding costly errors, 
expediting the business process and opening the door 
to greatly improved strategic planning. These attributes 
made it possible for this operator to initially use real-
time offset analysis capability to extend vertical bit runs 
and improve drilling performance with plans to exploit 
the software platform for even broader impact on drill-
ing operations in the future.

An engineer at another major oil company said the 
software platform allows him to make faster, smarter 
decisions to drill wells quicker, more effciently and 
more productively. “It’s a single source of truth,” he 
said. “Everything’s only two clicks away.” That contrasts 
with the common approach of requiring one tool for 
visualization, one for well planning, another for analyt-
ics and yet another for optimization. In drilling dynam-
ics, all of the tools are in one place. 

And the reason all these tools come together is that 
the platform was built on direct input from drilling 
engineers rather than IT thinking in a vacuum. The 
sole purpose of the software platform is not to fll com-
puter screens with complexities but instead to make the 
enterprise user’s rig life simpler by enabling new, 
improved workfows that translate into a savings scenar-
io welcomed by independents and majors alike.  

Real-time data at the wellsite reduces the decision latency curve. (Source: Moblize)
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Ross Dobbie, SPX FLOW 

T
he majority of oil wells today require some sort of 
artifcial lift technique to either maximize recovery 

or enable the well to produce at all at economic rates.
Even in the face of the current industry downturn 

that has resulted in operators signifcantly lowering 
their capex budgets, the market for these technolo-
gies is expected to continue to grow at a compound 
annual growth rate of about 10% through 2020. The 
current global market for artifcial lift is estimated to 
be about $15 billion. Artifcial lift and its related tech-
nologies and services will continue to play a key role 
in well production throughout the world, especially as 
operators venture into ever more challenging felds. 
The tight and negative operating margins being faced 
by operators these days is expected to be the norm for 
the immediate future; as such, it is logical to expect an 
increase in reliance on artifcial lift as operators fnd 
themselves severely capital-constrained and driving 
hard to maximize recovery from existing wells.

In this environment, there is likely to be a push 
toward those lift technologies that either minimize well 
interventions on greenfeld projects or can be econom-
ically retroftted to existing brownfeld assets. For the 
former, operational uptime, availability and reliability 
will be key to keep opex down. For the latter, operators 
will seek to develop technologies that can be applied, 
inexpensively, through a secondary investment in pro-
ducing assets where signifcant additional reserves can 
be realized to maximize tail-end recovery and extend 
asset lifetime.

In its simplest form, artifcial lift can be done 
through either gas-lift techniques or pump-assisted lift 
techniques. The latter includes a variety of methods 
including electric submersible pumps (ESP), hydraulic 
submersible pumps (HSP), progressing cavity pump sys-
tems, positive displacement screw pumps, reciprocating 
rod lift and hydraulic jet lift. Selecting the most appro-
priate artifcial lift technology is essential to well prof-
itability, with each method having distinct advantages 
and disadvantages for capex and opex.

Improving subsea production
In the specifc area of subsea production wells, the focus 
is on equipment availability and reliability. The costs 
associated with interventions to manage equipment fail-
ures or changeouts can severely impact feld economics. 
It is in this context that the HSP has achieved notable 
success through improved reliability, service life and 
fexibility of operation, ultimately providing a low and 
predictable opex profle.

The HSP was originally developed to address failure 
issues associated with ESPs, specifcally their electrical 
components, limited resilience in the face of elevated 
free gas levels and sensitivity to installation and opera-
tional errors.

While the developments of ESPs undoubtedly made 
incremental improvements to the robustness of the 
technology and consequently reduced the occurrence 
of some failure modes, reliability is still often seen as 
limited and, with the current tight operating margins, 
presents a threat to meeting the economic threshold 
for application of pumps to feld developments.

In contrast, the SPX FLOW HSP offers an elec-
tric-free solution, removing many of the sensitivities 
that can lead to operating envelope and availability lim-
itations and prematurely short runlives. This technology 

Enhancing the reliability  
of artificial lift operations 
Electric-free HSP solution offers improved reliability and fexibility.

The electric-free HSP solution is powered by a topside-located 

conventional water injection system. (Source: SPX FLOW)
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uses a high-speed multiphase helico-axial pump end 

and hydraulic turbine driver powered by topside-located 

conventional water injection systems. Key features and 

benefts offered by the SPX FLOW HSP include:

• Wide operating envelope with the widest possible 

operating range of any centrifugal well pump;

• High speed with super-synchronous operating 

speeds, providing greater head and fow per stage 

and resulting in a more compact pump set overall;

• Advanced materials of construction designed to pro-

vide excellent resistance to erosive wear and corrosion;

• Multiphase capability, enabling continuous pumping 

at elevated free gas levels with no risk to the HSP;

• Integrated pump and driver with a one-piece high-pre-

cision shaft design that eliminates the requirement for 

drive couplings between pump and driver ends;

• Plug-and-play design, reducing installation time and 

eradicating problems stemming from installation 

activities at the rig foor; and

• Fluid commingling, enhancing availability by 

improving production path fow assurance.

Through the above attributes, the HSP has been able 

to demonstrate a mean time to failure (MTTF) of more 

than double the design target life of fve years and more 

than three times the MTTF of typical equivalent electric 

motor-driven systems.

HSP in gas, heavy oil applications
The HSP has been successfully used long term in Chev-

ron’s Captain Field subsea well development in the U.K. 

North Sea. Although discovered in 1977, the feld was not 

produced until 1997, when technological advances in hor-

izontal drilling and downhole pumps enabled the opera-

tor to reach and produce the gassy heavy oil reliably.

To date more than 44 HSPs have been installed 

by the operator and have successfully proven them-

selves in continuous operation to gas void fractions of 

about 70%, demonstrating the excellent gas handling 

capability achieved by the combination of helico-axial 

design and the inherently variable speed turbine drive. 

Producing fow rates range from less than 2,000 bbl/d 

to more than 19,000 bbl/d, all from a single frame size, 

the HSP allows the operator to focus on optimizing res-

ervoir drainage unconstrained by pump envelope and 

viscous oil fow assurance considerations.

The use of power water also enables the HSP rotor 

bearings to be continuously lubricated when in ser-

vice, providing excellent triboligical conditions to 

minimize wear, even when the pump end itself is 

faced with signifcant erosive solids or high gas con-

tent. The dynamic nature of the turbine drive pro-

vides an inherent load-following variable speed char-

acteristic, which delivers an automatic and instanta-

neous capability to range in speed and more effective-

ly compress free gas in slug fow regimes. This feature 

mitigates gas locking, making it an optimal solution in 

handling gassy fows.

The HSP’s high reliability has demonstrated an MTTF 

of more than 11 years, with cumulative operational time 

of more than 200 years. As a result, the operator has 

experienced signifcant operational cost savings over 

the past 15 years and continues to do so through late-

life slot redrill campaigns.

HSP in brownfeld applications
With the HSP, SPX FLOW has sought to move reliability 

risks from the wellbore to the much more readily acces-

sible surface facilities and to rely upon the robustness 

of conventional pressurized water systems as the power 

delivery medium. The simplicity, fexibility and scalabil-

ity of the system lends itself to good uptime, and the 

familiar water injection system technologies on which it 

is based mean that service, maintenance and upgradabil-

ity are easily achieved.

In brownfeld assets, operators have the opportunity 

to make use of their existing water injection pumping 

equipment—which often have excess capacity in the 

late life phase of mature felds—to provide power fuid 

to drive retroftted HSP technology. This can signif-

cantly reduce the cost and footprint requirements for 

any supporting topside drive equipment. SPX FLOW’s 

aftermarket feld service engineers can perform site 

survey and re-rate solutions as necessary to upgrade 

pre-existing injection equipment to the required power 

water specifcation.  

The integrated high-speed multiphase helicon-axial pump end 

and hydraulic turbine driver are located within a one-piece 

high-precision shaft design. (Source: SPX FLOW)
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Jody Markopoulos, GE Oil & Gas

T
he oil and gas industry is facing complex multiple 
challenges which, at their most extreme, threaten 

the existence of some companies within the sector. To 
overcome these challenges and not merely survive but 
thrive in this ever-changing environment, the oil and 
gas industry needs to fundamentally rethink the way 
that it does business. The industry needs to fnd every 
way possible to do more to deliver more value for cus-
tomers, enhancing productivity across the board. 

And there is a lot to do. Despite a number of individual 
and sector initiatives, the productivity of industrial compa-
nies actually declined between 1990 and 2010. In an age 
of $100 oil, the industry might have been able to accept, if 
not like, this fact. Today it can do neither. Enhancing pro-
ductivity is, and must be, everyone’s priority.

GE has been working to address this from all angles. 
It is incumbent on the company to support the oil and 
gas industry in embracing its digital future, driving 
meaningful change from data-driven insights across 
assets, operations and enterprises.

An often underacknowledged industry productivity 
enhancement is through a fundamental rethink of the way 
in which projects are managed. GE calls this new approach 
contemporary project management. This comprises three 
discrete but interdependent shifts: a shift in skills, a shift in 
mindset and a shift in tools. Together these can drive sig-
nifcant productivity gains across the sector.

Making the data work
There are more data available to project managers than 
ever before. By 2020 GE machines alone are expected to 
produce 106 terabytes of information per day—1 million 
times the size of the 1-terabyte hard drive frst brought  
to the market less than 10 years ago. The pace of change 
is exponential.

Fundamental to contemporary project management 
is fnding effcient yet powerful ways to make this pleth-
ora of data work for the company and for its customers. 
This means collecting the information available—from 
machine data to client feedback to social media com-

mentary—and using the holistic insights that are now 
available to create meaningful outcomes for customers. 
Where once project managers reported retrospectively, 
explaining past failures, access to comprehensive data 
and insights means they can and must share issues hon-
estly and proactively, seeking to anticipate and address 
them before they can escalate.

This is a signifcant change for today’s project manag-
ers, requiring a shift in skills and mindset. Project manag-
ers must be trained to effectively handle, sift, analyze and 
share the wealth of data available to them. And a mindset 
change is necessary because providing access to real-time 
data, honestly discussing issues as they happen and col-
laborating to address problems requires a new level of 
confdence and bravery from project managers. As one 
colleague said, “We have opened the windows, and now 
we can’t close them, whatever the weather.”

Just as project managers need to adjust to this new 
reality, they need to be provided with the tools to make 
this possible. These tools must incorporate both “hard” 
technology to help them manage and share data and 
insights with customers quickly and easily and “soft” 
skills, focused on developing real-time problem-solving 
and customer engagement expertise. 

Customers frst
One important tool in GE’s contemporary project man-
agement toolbox is FastWorks. Built by GE and Eric Reis 
based on his Lean Startup principles, it commits GE teams 

Contemporary project management 
New philosophy delivers productivity through unleashing data, rethinking collaboration 

and empowering engagement.

Project managers must be trained to effectively handle, sift, 

analyze and share the wealth of data available to them. 

(Source: pressmaster, shutterstock.com)
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to a constant customer-frst ethos, providing a set of tools 

and principles that incorporate the thinking of external 

entrepreneurs to help them work in a simpler and better 

way. Through early collaboration, testing and learning with 

customers, the project managers are able to understand 

their needs quickly while assuming minimal risk. A fve-

point belief statement summarizes the FastWorks approach: 

Customers determine success, stay lean to go fast, learn and 

adapt to win, empower and inspire each other, and deliver 

results in an uncertain world. The result is that the com-

pany can deliver better outcomes to its customers faster. 

Recently, FastWorks was leveraged to launch the 

NovaLT16 16.5MW gas turbine, which will provide 37% 

mechanical effciency and raise the standards for effcien-

cy and reliability. It was produced in just 30 months, cut-

ting the normal development time by more than 50%.

Key to exemplifying leadership in this space is the 

Project Management Academy, where all training is 

staffed by executives from within the business. These 

leaders are tasked with bringing real-world, immediately 

actionable lessons to the table while honestly sharing 

some of the challenges they have faced on the road to 

becoming contemporary project managers. All of these 

sessions emphasize that the world is moving too fast to 

solely theorize. These managers need to leave the room 

as inspired agents of immediate change.

The changes wrought by a commitment to this 

dynamic form of project management are delivering 

demonstrable outcomes, showing that this is not only 

good business practice but common sense. Shared 

access to data means more eyes on the issues, making 

teams better able to anticipate problems and utilizing 

all of the available expertise to effectively address them. 

Empowering project managers helps to keep their inter-

est so as to develop and ultimately retain and grow 

them. And better informed project managers who 

engage the customer more regularly, tackling problems 

collaboratively and sharing their full breadth of knowl-

edge and skill more frequently, make long-term custom-

er retention and growth more likely.  
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EXPLORATION

Jason Criss, Inova

S
eismic exploration has long been known to work 

in remote regions of the globe. However, frontier 

exploration can be defned not necessarily as a geo-

graphical anomaly but more generally as a region that 

has had limited exploration. This can mean anything 

from distant jungles to densely populated urban areas, 

but a common theme is that access by seismic crews has 

previously been limited or restricted. Fewer regions of 

the earth qualify, but the evolving technology of seismic 

exploration will play a critical role in opening up new 

and unexplored frontier areas. 

Advancements in seismic equipment make projects 

in sensitive or operationally challenging locations more 

practical and in some cases economically feasible. 

Modern seismic equipment is lightweight and low-im-

pact; cableless systems can be deployed in any environ-

ment and are nearly invisible to local populations or 

indigenous wildlife. Small vibrators pack a big punch but 

can access challenging terrain with discrete operations, 

which makes this technology combination ideal for the 

remaining frontiers.

Cableless seismic equipment
The utilization of cableless equipment for collecting 

seismic data has grown steadily since the early 2000s. 

Cableless equipment has all but totally replaced cabled 

seismic equipment as the method for collecting data in 

North America. This evolutionary change was driven by 

two main factors. The primary reason is the availability of 

modern, cost-effective and reliable technology that allows 

the operational cost of seismic projects to be comprehen-

sively controlled. The second reason is because modern 

cableless systems include remotely deployable nodes, 

each of which is essentially a standalone recording system. 

By virtue of this architecture, the systems are fully scalable 

and can be deployed at any group interval and in virtually 

any setting where physical access is possible. It is this fex-

ibility of equipment that has made the concept popular 

with contractors and explorationists alike.

Many prospective areas have not been thoroughly 

explored with seismic because access or terrain was dif-

fcult. Examples of this type of area can be found in the 

Marcellus Shale region of the northeastern U.S. The 

region is mountainous and is covered by dense forest 

in areas. Land ownership is fractioned into many small 

tracts, making permitting very diffcult. Land owners 

are sensitive to the often intrusive nature of oil and gas 

exploration; however, cableless systems have found a 

strong following in this area because crews can work with 

light vehicles and, once deployed, the equipment is prac-

tically invisible to the local population. Seismic explora-

tion can be carried out with little or no lasting impact on 

the land or its inhabitants. Issues related to battery life 

and equipment tampering or thefts are now considered 

manageable or even minor to the point that cableless 

equipment has proven to be highly reliable; in most cases 

99% trace yields or better are expected and achieved. 

Cableless equipment also allows full fexibility in sur-

vey design. Geophysicists are no longer constrained by 

conventional geometry spacing dictated by cable lengths 

or even by conventional geometry lines. Trends toward 

Small footprint key element in 
frontier exploration 

New acquisition technologies allow seismic crews to operate  

in diffcult terrain and urban areas.

This fgure shows a receiver deployment post-plot from the Marcellus 

Shale region. The prospect had many “no permit” zones, shown by 

the pink cross-hatched zones. Further complicated by forest cover 

and mountainous terrain, the project would have been diffcult or 

impossible with conventional cable equipment. (Source: Inova)
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more grid-based receiver geometries are proving practi-

cal and effective. 

Small-sized vibrators
Contrary to the trends of the last decades, where vibra-

tors have steadily increased in size, small vibrators have 

become serious contributors to seismic exploration in 

many areas. Preferred because of their small footprint, 

tight turning radius and low environmental impact, 

they can be found on every continent of the globe. Even 

though they have small form factor, they can now be 

purchased in confgurations as heavy as 34,000 lb, but 

probably the most appealing virtue of the modern small-

sized vibrators is their geophysical performance. They 

have successfully swept from 1.5 Hz up to as high as 250 

Hz in production seismic shooting. Tests have shown 

that frequencies as high as 280 Hz can be observed at 

depths of 2,286 m (7,500 ft) in vertical seismic profling 

operations. In the deserts of the Middle East 26,000-lb 

UniVibs have worked on the same projects as 80,000-lb 

vibrators, accessing treacherous sabkha areas where the 

heavier vibrators could not go. The resultant data when 

processed are of similar quality when blended. 

They are also easier to transport, can ft into a standard 

shipping container (using modifed wheels) and are easi-

er to permit in urban areas or zones where there are con-

cerns about noise or excessive ground motion. Like their 

bigger cousins, the small-sized vibrator can run custom 

sweeps and use high-productivity operational methods. 

Lowest impact seismic, no geophysical  
compromise
The combination of highly fexible cableless equip-

ment and small-sized vibrators adds up to the very 

lowest impact seismic acquisition with little or no com-

promise on the geo-

physical qualities of the 

project. Lightweight, 

low-impact equipment 

combined with careful 

operational manage-

ment has been the key 

to success in national 

parks, large cities and 

many other areas with 

restricted access. 

The small-sized vibra-

tor has been shown to 

get good refectivity 

at targets as deep as 

3,048 m (10,000 ft) in 

areas like the Georgia Rift Basin and Oman. The small 

size and light footprint of the vibrators reduce surface 

damage and, in areas where line cutting is required, 

they reduce the degree of cutting since the vibrator can 

maneuver a cut line as narrow as 4 m (13 ft). 

In urban settings the cableless equipment can be 

hidden or buried when it is deployed, making it unob-

trusive to the local population and reducing theft and 

tampering. The combination of these two technologies 

is ideal when low-impact seismic is a requirement, as is 

often the case in frontier seismic exploration.

Looking forward, since cableless systems are easily scal-

able, geometries with high-density designs can be envis-

aged. Dense receiver spreads with high trace density and 

tight sampling intervals have superior properties to spars-

er geometries and have the capability to signifcantly 

improve noise attenuation and improve reservoir imag-

ing while maintaining the critical goals of low-cost and 

low-impact acquisition.

FRONTIER 

EXPLORATION

The INOVA UniVib small vibrator works on a production project in the 

oil sands region of Alberta, Canada. Sweep parameters ranged as 

high as 250 Hz on this project. (Source: Inova)

A compact cableless node comes with a connected battery and 3-C sensor. (Source: Inova)
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John Flavell Smith, Wireless Seismic Inc.

T
he low oil price has forced the industry to take a com-

prehensive top-to-bottom look at the cost of doing 

business. The current commodity pricing levels have 

shown little sign of changing, so companies have had to 

quickly adjust to the “new normal.” However, “It’s an ill 

wind that blows nobody good” as E&P companies take 

advantage of lower seismic data acquisition prices.

Farther down the food chain, the same situation applies 

with equipment suppliers sharpening their pencils to offer 

contractors the most competitive deals in a tight market. 

An obvious and effective short-term way to ease cash out-

fows is to slash capital spending. From a seismic contrac-

tor’s perspective, the most logical steps might be to make 

do with the recording equipment already in their invento-

ries or to buy the cheapest equipment available. However, 

while this approach might look like a good short-term 

decision, focusing on the balance sheet at the expense of 

the proft-and-loss account could have the medium-term 

effect of further reducing already thin margins. 

Cable vs. cableless
Consider the purchase of a land seismic recording system. 

In the interests of industry harmony, let’s start by stating 

that there are no bad systems on the market and each sys-

tem has its pros and cons, which might make them more 

suitable to a particular type of acquisition or terrain.

Cable systems can be bought relatively cheaply (the 

word “relatively” is used advisedly). The systems work well 

in most situations, but the cables themselves are prone to 

leakage, especially in wet environments, resulting in con-

siderable time spent at the beginning of each shooting 

day troubleshooting the cable network. This shortened 

working day directly reduces crew productivity.

The cables are heavy and bulky, which adds to the cost 

and complexity of logistics and crew headcount. In pop-

ulated or agricultural areas where there might be local 

opposition to exploration, the cables are vulnerable to 

damage, which further impacts productivity and the 

operational expenses and costs of cable repairs.

Autonomous nodal systems escape the problems of 

cables, giving optimal productivity since the contractor 

can acquire data almost regardless of environmental 

conditions. These lower weight and volume systems ease 

True cost of ownership 
A wireless acquisition system with real-time QC overcomes  

the shortcomings of cableless systems.

FIGURE 1. Kurdistan farmers were able to plow around the RT 

System 2 wireless recording units. (Source: Wireless Seismic)

FIGURE 2. Wireless remote units (circled in red) were deployed in 

extremely rugged terrain in Kurdistan. Despite the environmental 

challenges, the system consistently maintained high productivity 

and data quality throughout the entire survey.  

(Source: Wireless Seismic)
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logistics and transportation costs. However, some of 

these gains are reversed by the need to harvest the data, 

either in situ or at the base camp, both of which require 

complex transcription and trained staff.

Real-time and cablefree
Wireless Seismic Inc.’s cablefree RT System 2 has a 

scalable real-time radio network that gives the observer 

complete control at all times. The system is capable of 

recording many thousands of channels in real time, 

just like a traditional cable system. Since it is cablefree, 

logistics are eased, and since it is a real-time system, 

there is no complex data harvesting and associated 

infrastructure or “last patch” effect. 

The system transfers data in real time, so it does not 

require a harvesting function, and it avoids both the “last 

patch” delay in data availability and the requirement 

for extra capex on more nodes to compensate for the 

absence of nodes from the line during data harvesting.

During a recent 3-D survey over varied terrain in the 

Kurdish Autonomous region of Iraq, a number of advan-

tages of a real-time and cablefree system were demon-

strated. The system was deployed in an agricultural area 

when the felds were being plowed in preparation for 

sowing. The seismic contractor worked with the farmers 

to ensure minimal disruption to the crew operations. 

Because the wireless remote units are free-standing, the 

farmers were able to plow around them with minimal 

inconvenience to their plowing schedule (Figure 1). Had 

the contractor been using a cabled system, the disruption 

to the contractor and the farmers would have been signif-

icant in terms of both lost time and damaged equipment. 

Areas of the prospect were steep and rocky, which 

proved to be a diffcult medium in which to consistently 

plant geophones (Figure 2). The live spread comprised 

up to 11,000 channels, meaning that 132,000 individ-

ual geophones were required to be planted. With the 

system’s real-time quality control (QC), poor geophone 

plants were detected instantly across the entire spread. 

Poorly planted geophones were identifed and replanted 

properly, thus improving data quality. Statistics also can 

be kept on planting quality for each layout crew.

An earthquake measuring 6.8 on the Richter scale 

occurred overnight close to the prospect during the 

survey, with its epicenter over the border in Iran. 

Aftershocks persisted for 90 seconds every fve minutes 

or so over several days and obliterated the data. There 

was no physical evidence of the aftershocks at the 

recorder, but it could be seen clearly on the system’s 

data displays. Consequently, the crew was able to cease 

operations as the aftershocks occurred, avoiding acquir-

ing data that otherwise would have been swamped by 

noise (Figure 3).

At times, there was artillery fre from ISIS and/or 

Peshmerga forces several miles from the survey area. 

As with the earthquake aftershocks, the bombardments 

could not be heard or physically sensed at the recorder 

or on the line but could be seen distinctly on the data 

displays. Real-time QC enabled the noise to be moni-

tored and the acquisition suspended and restarted as 

required (Figure 4).

The lower weight and volume of cablefree systems 

reduces transportation costs and effort. Contractors 

using the system consistently enjoy reduced headcount 

on the crew, with consequent reductions in camp size, 

the number of vehicles on the crew and the number of 

vehicle movements, all of which leads to a signifcant 

decrease in the headline HSE exposure of the crew. 

Since the equipment can be redeployed more effciently 

because of its high mobility, fewer channels are required 

on the crew, resulting in a reduction of capital costs.

FRONTIER 

EXPLORATION

FIGURE 4. A shot record shows noise associated with an artillery 

battle. (Source: Wireless Seismic)

FIGURE 3. An areal seismonitor shows energy during an  

earthquake. (Source: Wireless Seismic)
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Jayesh Jain, Gregory Ricks, Benjamin Baxter,  

Chaitanya Vempati, Volker Peters, Juan-Miguel Bilen,  

Reed Spencer and Holger Stibbe, Baker Hughes

A new self-adjusting polycrystalline diamond compact 

(PDC) bit that can adjust its depth-of-cut (DOC) 

control characteristics to the constantly changing 

drilling environment marks a signifcant step toward 

autonomous drilling systems and related cost- and 

risk-reduction benefts. The bit, which has been vali-

dated in laboratory testing and full-scale feld research 

wells, overcomes several limitations posed by the fxed 

nature of traditional DOC control technology to miti-

gate vibrations while delivering improved ROP.

PDC bits have undergone numerous technological 

improvements over the past few decades—among 

them, evolutions in cutter technology, development of 

whirl-resistant PDC bits and DOC control technology—

to displace roller-cone bits in market dominance.

Introduced in the early 2000s, DOC control technology 

has emerged as an effective means of mitigating torsional 

vibrations and has greatly expanded the application for 

PDC bits. However, PDC bits exert signifcant infuence 

on stick/slip vibrations of drilling systems, which can 

cause not only premature failure of drillbits but also bot-

tomhole assembly component damage and twist-offs. 

The traditional DOC control technology necessitates 

a compromise that limits vibration mitigation in some 

sections of a well and/or ROP potential in other sec-

tions. The new self-adjusting bit design alleviates these 

issues to increase drilling effciency and reduce non-

productive time.

Fixed PDC bit challenges
Paper SPE-146561, delivered at the 2011 SPE Annual 

Technical Conference and Exhibition, showed that 

inhibiting the apparent velocity dependence of 

torque could mitigate stick/slip. Subsequent research 

Self-adjusting PDC bits could enable 
autonomous drilling systems 
Fixed depth-of-cut control can be tuned to mitigate vibrations and deliver  

optimal performance in only a few target sections of a well.

An 8¾-in. prototype of the Baker Hughes self-adjusting PDC bit has three cartridges that isolate the mechanism from the drilling fuid 

and include pressure/temperature compensation. (Source: Baker Hughes)
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enhanced the DOC technique and proposed guidelines 

to tune DOC control for a given section of the well since 

formation type was found to play a major role in insti-

gating stick/slip. Yet several challenges remained.

While conventional fxed PDC bits can be designed to 

mitigate stick/slip in target sections of the well, proper 

tuning of DOC control typically requires analysis of offset 

well data and might involve iterative runs. Laboratory 

testing and computer modeling accelerated the design 

process. However, eliminating the iterations remained a 

challenge, and fxed DOC control can be tuned to miti-

gate vibrations and deliver optimal performance in only a 

few target sections of the well.

The drilling industry is now faced with drilling diverse 

sections of the well with a single bit. This poses a signifcant 

challenge for fxed PDC bits because it requires a compro-

mise that limits vibration mitigation in some sections of the 

well and/or top ROP performance in other sections. 

Despite operating guidelines to mitigate stick/slip 

vibrations, consistently mitigating this dynamic instabil-

ity without adversely affecting drilling operations has 

remained a challenge. Since the drillbit is a major driver 

for stick/slip, the ideal solution is bit designs that miti-

gate the problem at its source.

Innovative bit concept
Baker Hughes has developed a bit that can adapt its DOC 

control characteristics to constantly changing drilling 

environments and mitigate stick/slip while improving 

ROP. Control is achieved through a passive hydromechan-

ical feedback mechanism encapsulated in self-contained 

cartridges that are installed inside the bit blades. 

DOC control elements mounted on the cartridges 

respond to the external loads through strategically 

designed rate-sensitive retraction and rapid extension 

strokes. As a result, traditional DOC control is activat-

ed only when harmful vibrations are present. It is not 

engaged in normal steady-state drilling conditions, 

allowing faster, more effcient drilling. 

The bit has three cartridges that isolate the mechanism 

from the drilling fuid and include pressure/temperature 

compensation. The compact, replaceable modules enable 

easy installation into and removal from the bit blades. 

The mechanism is designed to be fail-safe; failure of car-

tridges does not fail the bit or severely compromise the 

run. The bit continues to operate like a standard PDC bit.

During unfavorable dynamic events such as cyclic fuc-

tuations of DOC that can cause stick/slip, sudden chang-

es in DOC in interbedded formations, DOC fuctuations 

as a result of weight transfer/stacking issues and others, 

the DOC control elements quickly extend to engage 

with the formation and absorb part of the weight on bit 

(WOB), resisting DOC variations at the fast time scales. 

Conversely, when changing operating parameters during 

normal steady-state drilling, the elements gradually retract 

to enable high DOC without absorbing WOB. As a result, 

drilling progresses faster and more effciently in softer sec-

tions of the well, in lateral sections with limited WOB avail-

able and in similar situations where high ROP is a goal.

The self-adjusting bit initially has its DOC control elements 

in the extended position. In a well with three diverse sec-

tions—with the top section softer and not prone to stick/slip 

and the bottom two sections with different, stick/slip-prone 

lithologies—the elements will respond to each section. 

Drilling response of fxed (left) and self-adjusting PDC bits (right) tested in a stick/slip-prone formation in a research well show no 

oscillations in the self-adjusting bit. (Source: Baker Hughes)
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In the softer top section the elements will gradually 

retract over a few minutes until the contact force reaches a 

small value. At this point the bit will behave like a standard 

PDC bit and enable faster drilling at a given WOB with no 

DOC control engaged. As the DOC begins fuctuating rap-

idly in each of the lower sections, the mechanism quickly 

extends and engages the DOC control elements and resists 

sudden inward stroke, creating a large contact force. 

The resulting resistance to the increase in DOC pre-

vents stick/slip from developing. If drilling conditions 

are such that stick/slip develops anyway, the mechanism 

works on each stick/slip cycle until the stick/slip is 

either eliminated or its severity is reduced.

Laboratory, feld testing
Proof-of-concept drilling tests with an 8¾-in. prototype of 

a self-adjusting bit were conducted under confning pres-

sures in a laboratory environment. A desirable change in 

the drilling response was observed at both fast and slow 

time scales. Additionally, effectiveness of the bit in resist-

ing stick/slip and delivering improved ROP was validated 

in feld tests on a full-scale research drill rig in Oklahoma 

at a site that offers a variety of formation types. 

The bit mitigated stick/slip in multiple formations and 

expanded the stable operating envelope to deliver more power 

to the bit, signifcantly enhancing the drilling performance. 

In one test comparing the self-adjusting bit with a fxed PDC 

bit, the fxed bit encountered severe stick/slip above 34 ft/hr 

(10.4 m/hr) as the drilling parameters attempted to approach 

the fast and effcient drilling zone of lower mechanical specifc 

energy and higher ROP. The self-adjusting bit reached 90 ft/

hr (27.4 m/hr) without exhibiting stick/slip.

The demonstrated potential of self-adjusting PDC bit 

technology paves the way for expanded feld testing in 

harsher drilling conditions and could represent a signif-

icant step toward building autonomous drilling systems. 

Acknowledgement: The information in this article was adapted 

from paper IADC/SPE 178815-MS, presented at the 2016 

IADC/SPE Drilling Conference and Exhibition. 
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Aron Deen, Levi Sasser and Chris Gooch,  

Ulterra Drilling Technologies

N
early all new technologies struggle in their infancy 

to gain adoption due to high cost, problematic 

reliability, lack of understanding and marginal value 

proposition. Over years of learning, development and 

refnement, these hurdles are reduced, and with each 

step new opportunities open up. This has been the case 

for rotary steerable systems (RSS), which are fnding 

new value in this historic downturn. 

Another facet of technology adoption is the availabil-

ity of compliments. For example, smartphones need 

great apps for customers to realize their true value. In 

much the same way, RSS need to have a great drillbit 

designed to work with it for operators to realize its max-

imum value.

To be sure, there are certainly some hurdles in work-

ing across company lines on product development. 

For example, gauge pad confguration is one of the 

many aspects of bit designs that are customized to work 

perfectly with differing RSS tools. Different lengths, 

steps, tapers, helix angles and wear protection might 

be advantageous for a particular RSS application, but 

producing such a specifc product requires a signifcant 

investment of engineering resources and capital. And 

once created, such a bespoke asset should not be blind-

ly forced into an improper application to the detriment 

of another operator. The only long-term path over such 

hurdles is for service companies to jointly commit to 

focus frst on performance for the customer. 

RSS runs in Eagle Ford
In South Texas, operators and RSS tool developers 

have toiled for the last few years to uncover the full 

value proposition of being able to steer while rotating. 

In theory, this should allow operators to 

capture all of the benefts of highly direc-

tional wells without the ineffciency of 

regularly having to interrupt operations 

to orient and slide at low ROP—and have 

better hole quality to go along with it. 

The increased complexity of the systems, 

however, requires all components to 

work together seamlessly. The primary 

challenge for operators has been maintaining ultratight 

windows in lateral applications of the extended-reach 

horizontals in the Eagle Ford. The RSS has made those 

complex well designs a possibility.

Ulterra’s willingness to partner with RSS makers 

has contributed to great runs. After working with 

Weatherford to design an Eagle Ford bit tailored to 

Weatherford’s Revolution RSS, there has been a huge 

improvement in vibration and torque, which has dras-

tically reduced the chance of tool failure. At the same 

time, the bit is increasing ROP, setting distance records 

and coming out of the hole in pristine condition.

In a run in Live Oak County, Texas, the bit set three 

global footage records for the Revolution RSS by drilling 

4,948 m (16,234 ft) in one run. The extended-reach well 

had a total depth of 6,919 m (22,700 ft). Reaching out that 

far is a big challenge, and accomplishing it with one bot-

tomhole assembly (BHA) had been previously unheard of. 

With the Ulterra bit and Weatherford RSS working togeth-

er, the BHA was able to stay on bottom for 192 hours.

Reduced vibration in Abu Dhabi
In a recent well in Abu Dhabi, a major operator encoun-

tered diffculty drilling through a troublesome series of 

formations in an ADMA brownfeld while utilizing the 

AutoTrak X-treme motorized RSS from Baker Hughes. 

Based on data from their CoPilot system, vibration was 

identifed to be one of the major performance-limiting 

factors in two bits that had failed to complete the sec-

tion. As this was the case, the operator turned to Ulterra 

to provide a custom solution.

One of the unique design technologies that 

Ulterra has to combat lateral vibration at the bit is 

CounterForce, a novel cutter arrangement methodol-

ogy that allows the cutters to work together to redirect 

vibrational energy back into the rock. By pairing this 

Working together  
RSS-tailored bit designs improve drilling performance.

Bit Interval 
(ft)

ROP  
(ft/hr) Whirl Stick/Slip Lateral  

Vibration
MSE  

(Kpsi)

Offset 1 22 2.6 0.5 4.9 2.2 183.5

Offset 2 485 16.8 0.8 4.7 2.8 44.6

Ulterra 398 25.7 0.2 4.2 2.1 15.6

CounterForce Effect 265% 31% 88% 84% 14%

Ulterra’s CounterForce technology was able to signifcantly reduce vibration 

and improve MSE effciency and penetration rate, validated by downhole data. 

(Source: Ulterra Drilling Technologies)
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technology into a U713M bit 

design along with the RSS, the 

operator was able to complete 

the interval. 

The Ulterra bit delivered, 

allowing the RSS assembly to 

drill 251 m (824 ft) to section 

total depth at an ROP of 7 

m/hr (23 ft/hr). This run was 

66% faster than the average 

of the two previous bit runs 

in mother hole and 230% 

faster than the average of the 

two previous bit runs in pilot 

hole. According to the oper-

ator, this performance saved 

three trips. The dull condi-

tion also was excellent with 

only minimal abrasive wear 

to some of the cutters on the 

nose and shoulder. 

More importantly to the oper-

ator, the mechanical specifc 

energy (MSE) calculations from 

the CoPilot downhole measure-

ment tool showed that the 

Ulterra bit, with CounterForce 

technology, achieved this using 

14% less energy to drill com-

pared to the previous runs that 

had mostly drilled in softer, easi-

er formations. Vibration levels 

also were dramatically reduced 

in the most diffcult formation 

where it causes the most issues. 

Compared to other bit runs, lat-

eral vibrations and whirl were 

reduced by 84% and 31%, 

respectively, while stick/slip was 

reduced by 88%.  

Ulterra’s patented CounterForce 

technology signifcantly reduces 

detrimental downhole effects. 

Coupled with the RSS tool,  

Ulterra was able to dramatically 

increase ROP by redirecting  

lateral vibrations into the forma-

tion while keeping a clean and 

effcient cutting structure. (Source: 

Ulterra Drilling Technologies)
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Rudy Lyon and Dave Pietrzykowski, Center Rock

I
f oil and gas drilling is diffcult, it’s even more chal-

lenging to work under the life-and-death conditions 

encountered while trying to rescue 33 Chilean miners 

trapped 631 m (2,070 ft) below the surface. 

Center Rock was launched into the global spotlight 

during the rescue in 2010, when the company played a 

pivotal role in the rescue. Company members traveled 

and worked side by side with the rescuers in Chile until 

everyone was brought to the surface using engineered 

products, including a 12-in. downhole hammer, a 5-in. 

by 12-in. hole-opener bit, a 28-in. by 12-in. low-pro-

fle hole-opener canister drill and a 26-in. by 12-in. 

low-profle hole-opener canister drill. The 5.5-in. pilot 

hole from surface to roof was used to guide the 12-in. 

hole-opener bit. Then the hole was reamed to 28 in. to 

a depth of 457 m (1,500 ft) and fnished with a 26-in. 

hole opener to total depth. 

But additional tools have more day-to-day uses. 

Spiral-faced bit
It is easier to chip a piece of rock from a fat rock sur-

face than a cratered or dimpled rock surface. A fat or 

near-fat surface provides more area for fracture planes 

or stress cracks to generate a rock chip. And, until the 

spiral-faced bit was invented, all downhole hammer 

bits had inserts placed on concentric rows, creating an 

axisymmetric trough from which chips are broken. This 

is not the most effcient way to break rock. The spiral- 

faced bit addresses this limitation by placing inserts 

along a spiral pattern to eliminate the axisymmetric pat-

tern, creating a trough-less near-fat rock surface.

PCCV
Prior to drilling, downhole hammers are set up for spe-

cifc anticipated borehole conditions using an adjust-

able choke. The choke allows the hammer to consume 

more air than the hammer cycle requires to effectively 

operate. In most cases, the bypass is set up to allow the 

air fow needed to clean the hole under the limit of 

a maximum desired standpipe pressure. The volume 

of air bypass is typically correlated with the expected 

volume of infux water. Therefore, if a hole will be wet, 

the bypass is opened. Conversely, if a hole will be dry 

and there is no added annulus backpressure created 

from water infux, the tool will normally be set up to 

bypass no air. 

Drilling dry is commonly called “dusting,” and drilling 

wet is commonly called “misting.” A downhole hammer 

will operate the most effciently without bypass, whereby 

all the air can be used to generate hammer power. The 

dilemma arises when an operator is uncertain if the 

hole will remain dry. If there is any risk that water will 

be encountered over the course of drilling, the hammer 

will be set up to handle wet conditions. In doing so, 

hammer performance for the dry section will now be 

highly compromised. 

For example, if 90% of the hole is dry and only  

10% is wet, the requirement for a “wet” hammer  

setup compromises drilling speed over 90% of the  

hole. Conversely, if the hammer was set up for dry  

dusting conditions (no bypass) and water was encoun-

tered, its likely standpipe pressure would rise to an 

unacceptable level since more pressure is needed to 

compensate for a higher annulus pressure. 

New tools for drilling challenges  
Engineered products conquer downhole issues.

Center Rock’s patent-pending spiral-faced bit has inserts in  

a spiral pattern to create a trough-less and nearly fat rock  

surface. (Source: Center Rock)
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Center Rock has released the Pressure Control Check 

Valve (PCCV) to address this issue. This valve allows the 

hammer setup to be optimized for dry drilling while 

also allowing air bypass to be opened as downhole pres-

sure builds. The PCCV opening pressure and opening 

fow can be adjusted for desired conditions. Therefore, 

with the PCCV there is no loss in performance due to 

bypassing air in dry conditions and no risk of excessive 

standpipe pressure if water is encountered. The PCCV 

gives operators the ability to maximize productivity from 

spud to total depth.

Thread-locking system
The threaded joints that hold the backhead and chuck to 

the hammer casing are usually torqued suffciently so that 

under normal drilling conditions they will not loosen. 

However, normal drilling conditions are not always the 

norm. In many cases, if the hammer is not being rotated 

with suffcient torque, typically when there is low weight 

on bit, the joints might loosen, allowing the hammer to 

come apart downhole.

Center Rock’s thread-locking system addresses this 

risk by integrating a nonferrous shear ring into the 

backhead and chuck connections, ensuring that the 

threads do not loosen during normal drilling opera-

tions. The locking ring is sheared off during hammer 

servicing with a breakout torque of roughly 30,000 ft-lb. 

This safety feature ensures that the threads loosen only 

when desired, not when the tool is downhole.

Jetted backhead
Most downhole drills bypass air using a choke, where 

excess air is run in parallel with the piston porting 

through the central hammer exhaust gallery. With this 

setup both the air consumed by the hammer and the 

bypass air share the same exhaust passage. While this is 

a simple arrangement, it creates backpressure on the 

piston exhaust ports and reduces hammer power. As 

more air is bypassed, the backpressure increases, which 

is analogous to restricting the exhaust pipe on an inter-

nal combustion engine.

This problem has been solved with the jetted back-

head. The jetted backhead bypasses excess air out of 

the backhead behind the downhole drill and directly 

into the annulus of the borehole. This component 

ensures the appropriate air volume for hole cleaning 

without developing additional power-robbing backpres-

sure on the hammer. Additionally, not only has the 

backpressure issue been addressed, but customers also 

beneft from reduced wear on external hammer com-

ponents due to less exhaust air at the bit face and lower 

uphole velocity of rock cuttings. 

The PCCV valve allows the hammer setup to be optimized for 

dry and wet drilling. (Source: Center Rock)

The thread-locking system integrates a nonferrous shear ring (yellow)

into the backhead and chuck connections to prevent loosening 

during drilling operations. (Source: Center Rock)

The jetted backhead ensures the appropriate air volume for 

hole-cleaning. (Source: Center Rock)
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Scott Weeden, Senior Editor, Drilling

T
he original Reed company started in 1916 in Houston 

when Clarence A. Reed developed a disc-type drilling 

bit. In 1916 the company leased a building, which once 

was a dance hall turned skating rink, and started pro-

ducing the bit. The following year Reed began manufac-

turing a cross-roller type bit. On July 2, 1919, the Reed 

Roller Bit Co. became a Texas corporation. 

It changed its name to ReedHycalog LP in 1998 and 

now operates as a subsidiary of National Oilwell Varco Inc.

Another anniversary being celebrated this year is for 

the E&P drillbit records. This is the 25th anniversary of 

the records, which were frst published in the March 1992 

issue of Petroleum Engineer. This year’s edition includes 

437 single-run footage records, 403 ROP records and 265 

cumulative footage records.

One of the drillbits introduced in 2015 is the Baker 

Hughes Talon Force polycrystalline diamond compact 

(PDC) bit, which was the winner of the Hart Energy 2016 

Special Meritorious Award for Engineering Innovation for 

the drillbits category. The Talon Force platform of PDC 

bits is designed to improve durability, boost ROP in chal-

lenging drilling environments, increase consistency from 

run to run and reduce bottomhole assembly-damaging 

vibrations compared to standard PDC products. 

These bits combine the latest cutter technology 

advances with application-specifc cutting structures 

to maximize overall ROP and footage drilled. Blade 

layout and hydraulic confgurations contribute to 

increased lateral stability and improved drilling eff-

ciency, according to Baker Hughes. 

The bit design includes the latest advancements in syn-

thetic cutters with the StaySharp 2.0 PDC cutters, which 

use the latest HP/HT diamond synthesis technologies 

with the cutters tailored to meet specifc application chal-

lenges to improve ROP and drill farther. 

Many of the records added this year are for hybrid bits, 

which utilize elements of two different styles of bits. 

Development also continues on developing bits that opti-

mize the effciency of rotary steerable systems. 

Anniversaries indicative of  
technological advancement in drillbits 

Drillbit technology continues to evolve to meet higher standards for drilling  

effciency and extended capability.

SINGLE-RUN FOOTAGE

SIZE, IN. BIT STYLE TYPE FOOTAGE ROP, FT/HR LOCATION YEAR FIELD OPERATOR MANUFACTURER

2.250 Natural Diamond 221NDU 115.0 14.4 Offshore Aberdeen 1997 Montrose Amoco North Sea National Oilwell Varco

2.750 PDC STR324XLDG2K 821.0 73.3 North Slope, Alaska 1998 Prudhoe Bay Arco Alaska Baker Hughes

2.875 Bicenter SR533 426.0 27.1 Colorado 2000 Keota HS Resources National Oilwell Varco

3.000 Bicenter SRRE3408M-B1 2,622.0 79 Beechy Point, Alaska 2010 Kuparuk River ConocoPhillips National Oilwell Varco

3.250 Bicenter SRF340 1,709.0 52 North Slope, Alaska 2012 Kuparuk ConocoPhillips National Oilwell Varco

Talon Force bits with Stabilis 1-in. cutters were used in the 

Wolfcamp, cutting drilling time 36% while improving ROP by 

25% and drilling 55% farther compared to standard PDC bits 

with standard chamfer cutters. (Source: Baker Hughes)
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3.625 PDC HCM305 3,802.0 36.2 Saudi Arabia 2014 Haradh Xtreme Coil Drilling Corp. Baker Hughes

3.750 Natural Diamond K505BPX 551.0 6.5 Algeria 2007 Hassi Messaoud Weatherford CT Smith Bits

3.875 Natural Diamond TB26 1,078.0 134.75 McKenzie Co., N.D. 2012 Spotted Horn WPX Energy Williston Halliburton DBS

4.000 PDC FM2421 354.0 6.16
New South Wales, 
Australia

2011 Unnamed OCA Halliburton DBS

4.125 Milled Tooth STX-1 912.0 70.14 Germany 2014 RA Gaz de France Baker Hughes

4.500 Milled Tooth STX-1 2,000.0 100 West Virginia 2015 James Unit Antero Recources Corp. Baker Hughes

4.625 Milled Tooth VG-1DO 2,200.0 196.85 West Virginia 2015 Carpender Unit Antero Recources Corp. Baker Hughes

4.625 PDC M609PX 4,067.0 39.7 Lea Co., N.M. 2010 Unnamed Cimarex Energy Smith Bits

4.750 Bicenter CSDRE3311S-A1-Z 1,775.0 24 Samotlorskoe, Russia 2010 Samotlorskoe SNGDU-2/TNK 13P National Oilwell Varco

4.750 PDC DSX111HGJ 9,380.0 105 Limestone, Texas 2010 Wildcat/Freestone Stroud Petroleum National Oilwell Varco

4.875 PDC FX53 3,841.9 88.32 Volga District, Russia 2011 Dolgovskoe Orenburgneft Halliburton DBS

5.500 PDC HCM406 8,569.0 110.9 Saudi Arabia 2015 Shaybah Saudi Aramco Baker Hughes

5.625 PDC MDI613LWBPX 3,251.0 26 Russia 2013 Markovskoe Ink Irkutskaya Neftyanaya Smith Bits

5.875 Insert SL63DGKPR 4,874.0 238 Saudi Arabia 2010 NJYN Saudi Aramco National Oilwell Varco

5.875 PDC MDSI613QEBPX 11,695.0 83.8 Mountrail Co., N.D. 2013 Baskin Hess Corp. Smith Bits

6.000 Insert XR30T 4,834.0 76.1 Offshore Denmark 2015 Tyra SE Maersk Oil Smith Bits

6.000 PDC MDI613MQBPX 14,844.0 59.4 Williams Co., N.D. 2013 Hardscrabb Continental Resources Inc. Smith Bits

6.125 Insert MX-20 8,681.0 38 Canada 2012 Estavan Apache Corp. (Canada) Baker Hughes

6.125 PDC MDI611LNEPX 12,042.0 75.4 Eddy Co., N.M. 2013
Quahada Ridge 
SE -  
Delaware

BOPCO Smith Bits

6.250 Hybrid SHP613D 4,878.6 94.16 Alberta, Canada 2015 Hussar Cenovus Shear Bits

6.250 PDC TD404 11,335.3 343.5 Alberta, Canada 2014 Wilson Creek Bonavista Petroleum Baker Hughes

6.375 Insert XR20YAOD 6,186.0 106.7 Perry Co., Ky. 2012 Big Sandy EQT Production Smith Bits

6.500 Natural Diamond IQ308D 2,074.0 9.92 Freestone Co., Texas 2010 Unnamed Devon Energy Halliburton DBS

6.625 PDC FX54R 6,338.6 115.25 Alberta, Canada 2011 Unnamed Encana Halliburton DBS

6.750 PDC MDI513LUBPX 10,392.0 105.9 North Slope, Alaska 2015 Colville R ConocoPhillips Alaska Smith Bits

7.125 PDC FX65 1,978.3 184 Alberta, Canada 2012 Unnamed
Sinopec Daylight Energy 
Ltd.

Halliburton DBS

7.250 Bicenter MBC58 2,724.0 12 Saudi Arabia 2012 ABQQ Saudi Aramco Varel International

7.500 PDC MSI716LWUBPX 2,477.0 26.8 Romania 2013 Ticleni Petrofac Smith Bits

7.625 PDC V513P 8,399.0 150.66 Alberta, Canada 2013 Brintell Cenovus Varel International

7.750 Insert QH21R 3,317.0 11.2 San Juan Co., N.M. 2013 Unnamed XTO Halliburton DBS

7.750 PDC FX65RM 7,423.0 65 Irion Co., Texas 2011 Spraberry FIML Natural Resrouces LLC Halliburton DBS

7.875 PDC MI616MNSPX 12.1 58.7 Hemphill Co., Texas 2010 Begert D10 Laredo Petroleum Smith Bits

8.250 Hammer C623G 2,783.0 64.7 Lycoming Co., Pa. 2011 Marcellus Anadarko
Atlas Copco O&G 
Drilling

8.250 Natural Diamond IQ510 813.0 5.65 Saudi Arabia 2013 Unnamed Saudi Aramco Halliburton DBS

8.250 PDC FX75 4,457.0 79.6 Ochiltree, Texas 2011 Unnamed Mewbourne Oil Co. Halliburton DBS

8.500 Bicenter QDS7313WPX 831.0 8.3 Offshore Louisiana 2012 Vermilion Saratoga Energy Smith Bits

8.500 Hybrid KM522FX 2,611.5 35.5 Brazil 2013 Unnamed Petrobras Baker Hughes

8.625 Milled Tooth QHC2R 1,056.4 199.33 Alberta, Canada 2012 Unnamed Devon Canada Corp. Halliburton DBS

8.625 Natural Diamond K507QSTBPXC 883.0 7.7 Bryan Co., Okla. 2011 Durant Wes XTO Smith Bits

8.750 Hybrid HP424X 2,080.1 24 Canada 2013 Unnamed Trilogy Energy Ltd. Baker Hughes

8.750 Insert GX-30C 8,130.0 96 Hobbs, N.M. 2006 Unnamed Chesapeake Operating Baker Hughes

8.750 Milled Tooth MX-C1 7,528.0 162.8 Alberta, Canada 2001 Brintnell AEC Oil & Gas Baker Hughes

8.750 Natural Diamond K705BQTBPXC 3,257.0 17.4 Hemphill Co., Texas 2011 Himphill Devon Energy Smith Bits

8.750 PDC MSI513HUB 17,251.0 85.1
British Columbia, 
Canada

2012 Tight hole Tight hole Smith Bits

8.875 Hammer
Q8R480XHG12XXXG-
PX

5,105.0 68.16 Washington Co., Pa. 2015 Marcellus Rice Energy
Atlas Copco O&G 
Drilling

8.875 Insert F45AOD 4,768.0 78.2 Greene Co., Pa. 2015 Unnamed
Vantage Energy Appalachia 
II LLC

Smith Bits

8.875 PDC FX65D 6,694.0 62.85 Fallon, Mont. 2012 Red River Continental Halliburton DBS

9.000 Hammer C683G 1,325.0 85.5 Faulkner Co., Ark. 2010 Fayetteville Chesapeake Energy Corp.
Atlas Copco O&G 
Drilling

9.000 Milled Tooth QHC1RC 3,520.3 265.7 Alberta, Canada 2011 Unnamed Imperial Oil Resources Halliburton DBS

SINGLE-RUN FOOTAGE (continued)

SIZE, IN. BIT STYLE TYPE FOOTAGE ROP, FT/HR LOCATION YEAR FIELD OPERATOR MANUFACTURER

http://EPmag.com


June 2016   |   EPmag.com56

9.250 Hammer C683G 1,110.0 92.5 Faulkner Co., Ark. 2010 Fayetteville Chesapeake Energy Corp.
Atlas Copco O&G 
Drilling

9.250 Insert GF10BV 3,210.0 43.7 Kuwait 2014 Burgan Kuwait Oil Co. Smith Bits

9.250 PDC DSR516M-A 8,811.0 275 Raudhatain, Kuwait 2010 Raudhatain Kuwait Oil Co. National Oilwell Varco

9.500 Milled Tooth EQHC1RC 3,667.0 46.13 Eldfsh, Norway 2013 Unnamed ConocoPhillips Halliburton DBS

9.500 Natural Diamond DPO621 2,047.0 8.7 Offshore Alabama 2001
Mobile Block  
OCSG 5058

Shell E&P Co. Baker Hughes

9.500 PDC FM394EZ 13,976.0 208.6 Angola 2006 Block 17 Total E&P Halliburton DBS

9.625 Bicenter E1098-C1 3,973.0 110.4
Bakersfeld, Kern Co., 
Calif.

2011 Elk Hills Occidental of Elk Hills Inc. National Oilwell Varco

9.625 Hammer H1509D 2,800.0 103.7 White County, Ark. 2010 Fayetteville Chesapeake Energy Corp. Smith Bits

9.625 Insert FG15 4,282.0 89.4 Tomsk, Russia 2002 Lesmurovskoe Tomskneft Smith Bits

9.625 PDC FX55D 8,595.0 53.55 Burleson Co., Texas 2012 Unnamed Trek Resources Halliburton DBS

9.750 Hammer H1209D+ 5,155.0 122.7 Faulkner Co., Ark. 2011 B-43 Chesapeake Smith Bits

9.750 Milled Tooth S33F 1,375.0 161.76 South Australia 2011 Unnamed BHP Billiton Halliburton DBS

9.875 Hybrid SVP619 2,086.7 231.9
British Columbia, 
Canada

2016 Sundown Tourmaline Shear Bits

9.875 Milled tooth FGSS+ 7,470.0 92.2 Offshore Louisiana 2000 Main Pass 59 ADTI/Challenger Smith Bits

9.875 Natural Diamond K705TBPXC 3,238.0 7.7 Caddo County, Okla. 2007 Wildcat Crawley Petroleum Corp. Smith Bits

9.875 PDC FXG56S 17,578.0 176.2 Arctic County, Alaska 2010 Alpine ConocoPhillips Alaska Halliburton DBS

10.000 Natural Diamond 901 848.0 12.9 Louisiana 2003 Vernon Field Anadarko National Oilwell Varco

10.250 Insert EQH20D2R 21.0 0.54 Santa Cruz, Bolivia 2012 Tacobo PlusPetrol Bolivia Halliburton DBS

10.625 Hybrid SDP616 3,028.4 233
Harmon Valley, 
Alberta, Canada

2015 Walrus Pennwest Energy Shear Bits

10.625 Natural Diamond K705NTBPXC 657.0 6.7 Sublette Co., Wyo. 2007 Pinedale Anticline Ultra Resources Smith Bits

10.625 PDC MDSI813LBPX 13,176.0 35.6 Tabasco, Mexico 2010 Petronius Chevron Smith Bits

10.750 Bicenter CSDX5313 4,849.0 42 Conroe, Texas 2009 Conroe Wapiti Energy National Oilwell Varco

10.875 Hammer S893G 1,704.0 52 Fayette Co., Pa. 2013 Marcellus Chevron
Atlas Copco O&G 
Drilling

11.000 Hybrid SVP516 2,076.9 112.2
Bay Tree, Alberta, 
Canada

2015 Pouce Coupe Birchcliff Energy Shear Bits

11.375 Milled Tooth QHC1RC 1,709.3 170.93 Alberta, Canada 2010 Unnamed Imperial Oil Resources Halliburton DBS

11.625 PDC SF55C 7,378.0 67.7
Usinsk, NW District, 
Russian Federation

2015 Titova Bashneft Halliburton DBS

12.000 Bicenter DOSRWD 3,402.0 95.2 Offshore Louisiana 2001 Green Canyon Shell E&P Co. Baker Hughes

12.000 Natural Diamond IQ616D 391.0 5.18 Al Jawf, Saudi Arabia 2012 Unnamed Saudi Aramco Halliburton DBS

12.000 PDC TD506 10,550.0 101.9 Saudi Arabia 2015 Uthmaniyah Saudi Aramco Baker Hughes

12.250 Hammer H1509D 5,786.0 71 Monroe Co., Ohio 2012 Little Muc HG Energy Smith Bits

12.250 Hybrid KM533X 4,222.4 72 Romania 2013 Unnamed Petrom SA Baker Hughes

12.375 Hammer H1411D+ 6,630.0 121.7 Noble Co., Ohio 2014 Barnesville
Antero Resources Appala-
chian Corp.

Smith Bits

12.375 Insert EQH51D2RC 4,950.0 63.46 Belmont Co., Ohio 2015 Unnamed Rice Energy Halliburton DBS

13.125 PDC MM65H3 4,087.9 23.3 Xinjiang, China 2015 Xinjiang CNPC GWDC Fracturing Co. Halliburton DBS

13.750 Hybrid SVP616 2,123.0 198 Alberta, Canada 2014 Wahigan Talisman Energy Shear Bits

13.750 Insert HE04JMRS 2,057.0 35 Alberta, Canada 2012 Chime Devon NEC Corp. Varel International

13.750 PDC S91BHPX 8,743.0 252.7 Malaysia 2011 Irong Barat Esso Production Malaysia Smith Bits

14.000 PDC VM519SHX 5,577.0 657 Indonesia 2011 AC Total Varel International

14.500 Insert GS25OD 1,516.0 22.6 Offshore Mexico 2013 Sihil Pemex Smith Bits

14.625 Milled tooth XT1GCL 318.2 84.86 Alberta, Canada 2011 Unnamed Husky Oil Operations Halliburton DBS

14.750 Hybrid SVP619 2,241.0 71.9 Alberta, Canada 2014 Sawn Lake Pennwest Energy Shear Bits

15.500 Insert G20V 1,857.0 9.6 Russia 2013 Chayandinskoe Gazprom Smith Bits

15.500 PDC FX56M 3,546.6 55.28 Ural District, Russia 2013 Urkharovo
Novatech Tarkosale 
Neftegaz

Halliburton DBS

16.000 Hammer C823G 1,460.0 97.3 Nicholas Co., W.Va. 2010 Marcellus Bluescape
Atlas Copco O&G 
Drilling

16.000 Hybrid SVP619 1,457.0 69.2
British Columbia, 
Canada

2014 Sandy Apache Corp. Shear Bits

16.375 PDC MDI619HSPX 8,496.0 181.5 Gulf of Mexico 2010 Unnamed BHP Billiton Smith Bits

16.500 Insert GS03BV 2,962.0 42.3 Egypt 2013 October South Zeitco Smith Bits

16.500 Milled Tooth XR+C 2,047.0 72.34 Amazon, Brazil 2004 Algodoal BP Smith Bits

SINGLE-RUN FOOTAGE (continued)
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16.500 PDC MDI716LHBPX 12,410.0 92.1 Offshore Louisiana 2015 Tiber BP Americas Smith Bits

17.250 Insert GSI18BVEC 3,711.0 73.2 Offshore Norway 2013 Sverdrup RWE DEA Norge AS Smith Bits

17.250 PDC MS716LHBPX 3,215.0 54.7 Gabon 2014 Leopard Shell Smith Bits

17.500 Hammer H1809D 2,202.0 57.2 Indiana Co., Pa. 2011 Cookport EQT Smith Bits

17.500 Hybrid HP633F 6,127.0 40 Aberdeen, Scotland 2013 Unnamed Tullow Oil Baker Hughes

17.500 PDC MDI916HEBPX 15,607.0 281.7 Sakhalin, Russia 2013 Chayvo Exxon Mobil Smith Bits

18.125 Insert VM-28 1,076.0 103.87 Algeria 2014 Locosso Repsol Baker Hughes

18.125 PDC MDI816LBPX 10,770.0 141 Gulf of Mexico 2010 Unnamed BHP Billiton Smith Bits

18.250 Milled Tooth XT1CS 2,149.0 71.63 Offshore Mexico 2010 Cantarell Pemex Halliburton DBS

18.250 PDC M716 8,739.0 73
Deepwater Gulf of 
Mexico

2010
Mississippi 
Canyon

BP National Oilwell Varco

18.375 Milled Tooth XR+ 2,450.0 52.1 San Augustin, Texas 2009 Wildcat St. Mary's Land Smith Bits

18.500 PDC DP608 5,307.0 99 Colombia 2014 Florena Equion Baker Hughes

19.250 Milled Tooth RC111 2,096.0 37.1 CIS 2014
Severo-Tam-
beyskoe

Gazprom Baker Hughes

20.750 Milled Tooth XR+C 1,857.0 34.5
Balikpapan, 
Indonesia

2010 Trekulu Total E&P Indonésie Smith Bits

21.750 Milled Tooth XT1GRC 223.0 318.71 Ural District, Russia 2011 Verkhnekolik-Egan VNG Halliburton DBS

21.875 Milled Tooth XR+C 1,968.0 10.6 Burdur,Turkey 2007 Yukavoy Turkish Petroleum Co. Smith Bits

22.000 Hammer C624G1 1,036.0 49.33 Greene Co., Pa. 2015 Marcellus Rice Energy
Atlas Copco O&G 
Drilling

22.000 Insert T43DH 5,854.0 29.7 Kuwait 2015 Umm Gudair Kuwait Oil Co. National Oilwell Varco

22.500 Insert GSI06UBVEJ3C 2,733.0 61
Offshore Sakhalin, 
Russia

2012 Lunskoye
Sakhalin Energy Invest-
ment Co.

Smith Bits

22.750 Insert GSI06UNBVEJ3C 2,277.0 39.9
Offshore Sakhalin, 
Russia

2011 Lunskoye
Sakhalin Energy Invest-
ment Co.

Smith Bits

23.000 Milled Tooth XT1GSC 4,025.0 45.23 Germany 2011 Unnamed RWE DEA AG Halliburton DBS

23.000 PDC SSI619HBPX 2,149.0 48.8 Iraq 2013 Zubair Eni Smith Bits

24.000 Hammer 24Q12CSSS 525.0 35 Greene Co., Pa. 2015 Marcellus Vantage Energy
Atlas Copco O&G 
Drilling

24.000 Hybrid SVP616D 1,479.7 41.4
British Columbia, 
Canada

2014 La Jolla Apache Corp. Shear Bits

24.000 Insert GS04BVE-8 5,062.0 32.5 Papua New Guinea 2012 Unnamed Exxon Mobil Smith Bits

24.000 Milled tooth XT1GS 6,069.6 190.27 Australia 2011 Unnamed Geodynamics Ltd. Halliburton DBS

25.000 Milled Tooth XN1GC 187.0 11.1 Azerbaijan 2010 Unnamed BP Halliburton DBS

26.000 Hammer C824G1 380.0 33.04 Allegheny Co., Pa. 2014 Marcellus EQT Production
Atlas Copco O&G 
Drilling

26.000 Hybrid HP633F 3,773.0 51 Offshore Brazil 2012 Unnamed Petrobras Baker Hughes

26.000 Insert ER14JMS 5,591.0 65.39 Western Australia 2012 Crown-1 Santos Petroleum Varel International

26.000 PDC SI816PX 3,833.0 118.4 Gulf of Mexico 2011 Unnamed BHP-Billiton Smith Bits

26.875 Milled Tooth MSDSHVEJ3C 390.0 26 Italy 2013 Bordolano Stogit SpA Smith Bits

28.000 Hybrid KM634X 4,226.0 35 Offshore Brazil 2013 Unnamed Repsol Baker Hughes

28.000 Insert GSI18BVEC 5,834.0 23 Kuwait 2015 Riksha Kuwait Oil Co. Smith Bits

28.000 Milled Tooth XT1GRC 3,153.0 67.66 Offshore Mexico 2013 Unnamed Pemex Halliburton DBS

28.125 Insert GSI18BVQC 5,375.0 25.1 Dhabi, Kuwait 2009 North Kuwait Oil Co. Smith Bits

30.000 Insert G04BDodVE 791.0 11.9 Santa Cruz, Bolivia 2010 Ipati Total  Smith Bits

31.000 Milled Tooth XR+V 108.0 72.2 Gabon 2012 Anguille Marine Total Smith Bits

31.625 Milled Tooth XR+VE 317.0 22.6 Papua New Guinea 2014 Unnamed Exxon Mobil Smith Bits

32.000 Insert GS18B 99.0 0.5 Iceland 2004 Unnamed Jardboranir Smith Bits

32.000 Milled Tooth XR+VE-8 170.0 8.3 Papua New Guinea 2014 Unnamed Exxon Mobil Smith Bits

33.000 Milled Tooth MSDSSVEJ3C 689.0 57.4
Balikpapan, 
Indonesia

2010 Trekulu Total E&P Indonésie Smith Bits

34.000 Milled Tooth L111 1,650.0 12.8 Saudi Arabia 2009 HSBH Saudi Aramco Varel International

36.000 Milled Tooth L111 1,681.0 19.4 Kuwait 2010 North Kuwait Kuwait Oil Co. Varel International

37.250 Milled Tooth L111 233.0 15 Algeria 2013 Bir Msana Sonatrach Varel International

38.250 Milled Tooth L111 827.0 23.3 Saudi Arabia 2011 HSBH Saudi Aramco Varel International

44.000 Milled Tooth L111 898.0 32.7 Saudi Arabia 2011 ARBI Saudi Aramco Varel International

45.000 Milled Tooth L111 289.0 22.64 Offshore Denmark 2015 South Arne Hess Operating Varel International

SINGLE-RUN FOOTAGE (continued)
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RATE OF PENETRATION

SIZE, IN. BIT STYLE TYPE FOOTAGE ROP, FT/HR LOCATION YEAR FIELD OPERATOR MANUFACTURER

2.250 Natural Diamond 221NDU 115 14.4 Offshore Aberdeen 1997 Montrose Amoco North Sea National Oilwell Varco

2.750 Natural Diamond D331GEB 294 49.0 North Slope, Alaska 2001 Prudhoe Bay BP Exploration Baker Hughes

2.875 PDC ST3ALT 427 71.2 Weld Co., Colo. 2001 Girard Red Patina National Oilwell Varco

3.000 Bicenter SRR3408M-B7-Z 1,501 102.6 North Slope, Alaska 2012 Kuparuk ConocoPhillips National Oilwell Varco

3.250 Bicenter SRF3408M-A1-Z 919 69.6 North Slope, Alaska 2012 Kuparuk ConocoPhillips National Oilwell Varco

3.375 Bicenter SRRE3208S-B1 387 39.0
Beechey Point, 
Alaska

2010 Prudhoe Bay BP Exploration (Alaska) National Oilwell Varco

3.500 Insert VG-R18DX 2,687 48.2 Oman 2013 Unnamed
Petroleum Development 
of Oman

Baker Hughes

3.625 PDC HCM305 1,010 91.8 Saudi Arabia 2014 Haradh Saudi Aramco Baker Hughes

3.750 PDC DSRE413M-A2 1,840 130.0
Beechey Point, 
Alaska

2010 Prudhoe Bay BP Exploration (Alaska) National Oilwell Varco

3.875 Insert XR30YPS 2,021 51.2 Harding Co., S.D. 2006 Buffalo Continental Resources Smith Bits

3.875 PDC M09BQPX 1,191 317.6 Alberta, Canada 2008 Bittern Lake Nexen Petroleum Smith Bits

4.000 PDC FM2421 354 6.2
New South Wales, 
Australia

2011 Peekaboobo OCA Halliburton DBS

4.875 PDC FX53 3,842 88.3
Volga District,  
Russian Federation

2011 Dolgovskoe Orenburgneft Halliburton DBS

5.000 Bicenter SR644 605 20.5 Jefferson Co., Texas 2000 Unnamed Helmerich & Payne National Oilwell Varco

5.000 Hammer C683G 6,911 68.4 Texas 2006 Wildcat Willo Oil & Gas
Atlas Copco O&G 
Drilling

5.375 Bicenter QDMSI3209 429 17.4 Samara, Russia 2012 Mukhanovskoe Samaraneftgaz Smith Bits

5.500 PDC FM2543 1,867 466.0 Alberta, Canada 2007 Unnamed PetroCanada Halliburton DBS

5.625 Natural Diamond KH613WETBPXXC 171 9.1 Mexico 2015 Unnamed IPM Schlumberger Smith Bits

5.625 PDC TD405S 5,981 149.5 Russia 2014 Unnamed Samotlorneftgaz Baker Hughes

5.750 Hammer C793G 4,000 61.5 Terrell Co., Texas 2006 Wolfcamp Rio Texas
Atlas Copco O&G 
Drilling

6.000 Bicenter MBC58 233 11.4 Saudi Arabia 2010 ABSF Saudi Aramco Varel International

6.000 Milled Tooth QHKIG 1,846 307.7 Ajman, UAE 2013 Unnamed
Abu Dhabi Marine 
Operating

Halliburton DBS

6.000 Natural Diamond IQ610 3,333 14.8 Oman 2010 Unnamed PDO Halliburton DBS

6.000 PDC V613UX 9,371 302.8 Dunn Co., N.D. 2013 Murphy Creek Marathon Oil Smith Bits

6.125 Bicenter MBC58 3,311 37.6 Saudi Arabia 2008 Zulf Saudi Aramco Varel International

6.125 Hammer Q6R4G10XXXGPX 2,340 130.0 Tioga Co., Pa. 2015 Marcellus Shell Energy
Atlas Copco O&G 
Drilling

6.250 Hybrid SDP313D 3,035 199.0
British Columbia, 
Canada

2016 DOE Tourmaline Shear Bits

6.375 Insert XR20YAOD 6,186 106.7 Perry Co., Ky. 2012 Big Sandy EQT Smith Bits

6.500 PDC FX55 4,131 486.0 Manitoba, Canada 2013 Unnamed
Tundra Oil & Gas Part-
nership

Halliburton DBS

6.625 PDC FX54R 6,339 115.3 Alberta, Canada 2011 Big Horn Encana Corp. Halliburton DBS

6.750 Milled Tooth QHC1RC 1,985 141.7 Alberta, Canada 2012 Unnamed Imperial Oil Halliburton DBS

7.000 PDC FX46 2,530 116.3
Lamphaeng Phet, 
Thailand

2012 Unnamed PTTEP Halliburton DBS

7.250 Hammer C683G 6,911 68.4
Onshore Crockett 
Co., Texas

2006 Wildcat Willo Oil & Gas
Atlas Copco O&G 
Drilling

7.500 PDC VRP616 1,122 62.0 Coal Co., Okla. 2008 Unnamed Newfeld Exploration Varel International

7.625 Natural Diamond K505ZTBPXXC 1,077 7.3 Fremont, Wyo. 2008 Madden Burlington Resources Smith Bits

7.625 PDC VTD616DGU 6,493 463.8
Calgary, Alberta, 
Canada

2013 Brintell Cenovus Varel International

7.750 Insert QH21R 317 11.2 San Juan Co., N.M. 2013 Unnamed XTO Halliburton DBS

7.750 PDC FX65M 6,046 99.1 Rio Arriba Co, N.M. 2013 Unnamed Loges Resources Halliburton DBS

8.000 Insert ER5662 2,070 86.3 Sublette Co., Wyo. 2002 Stud Horse Butte Encana Oil & Gas Smith Bits

8.000 PDC FXD55 2,759 112.8
Terengganu, 
Malaysia

2012 WHP1 Berantai Petrofac Ltd. Halliburton DBS

8.125 PDC FMF3653Z 1,213 30.0 Saudi Arabia 2012 Unnamed Saudi Aramco Halliburton DBS

8.250 Natural Diamond IQ510 363 5.8 Saudi Arabia 2012 Unnamed Saudi Aramco Halliburton DBS

8.375 Natural Diamond DDR4539-B5 974 74.0 Tamaulipas, Mexico 2010 Nejo PEMEX National Oilwell Varco

8.375 PDC DP506FX 2,198 379.0 Oman 2014 Unnamed PDO Baker Hughes

8.500 Hammer H1209D 1,983 283.3 Indiana Co., Pa. 2010 Cookport EQT Smith Bits

8.500 Hybrid HP522X 1,931 104.4 Rock Springs, Wyo. 2010 Unnamed Ultra Resources Baker Hughes

8.625 Milled Tooth QHC2R 1,056 199.3 Alberta, Canada 2012 Unnamed Devon Canada Corp. Halliburton DBS
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8.625 Natural Diamond K507QSTBPXC 883 7.7 Bryan Co., Okla. 2011 Durant West XTO Smith Bits

8.625 PDC T507X 1,408 488.7 Russia 2015 Unnamed Lukoil Baker Hughes

8.750 Hammer T9DR4XHG12XXXGPX 1,211 403.7 Carroll Co., Ohio 2014 Utica Chesapeake Energy
Atlas Copco O&G 
Drilling

8.875 Hammer H1512G1 1,511 302.2 Jackson Co., Ark. 2010 B-43 Chesapeake Energy Smith Bits

8.875 Insert ER45AMS 1,760 160.0 Harrison Co., Ohio 2008 Cadiz Strata Varel International

9.000 Bicenter BC75PX 3,789 142.3 Oman 2001 Al Noor PDO Smith Bits

9.000 Hammer C683G 1,325 85.5 Faulkner Co., Ark. 2010 Fayetteville Chesapeake Energy
Atlas Copco O&G 
Drilling

9.250 Insert GF10BV 3,210 43.7 Kuwait 2014 Burgan Kuwait Oil Co. Smith Bits

9.500 Hybrid HP623F 5,153 146.0 Stavanger, Norway 2013 Unnamed ConocoPhillips Baker Hughes

9.500 PDC MDI519MHSPXC 1,457 432.3 Veracruz, Mexico 2012 Furbero-3422 well Pemex Smith Bits

9.625 PDC HCD604 6,451 348.7 Offshore Thailand 2014 Gulf of Thailand Chevron Baker Hughes

9.750 Milled Tooth S33F 1,375 161.8 South Australia 2011 Unnamed BHP Billiton Halliburton DBS

9.875 Hybrid SVP619 1,503 316.3
Crooked Creek, 
Alberta, Canada

2016 Kleskun Huron Shear Bits

10.500 PDC S91HPX 2,199 733.0 Gulf of Thailand 2007 Tantawan
Chevron Offshore Thailand 
Ltd.

Smith Bits

10.625 Hammer C693G 1,348 192.6 Lycoming Co., Pa. 2011 Marcellus Anadarko
Atlas Copco O&G 
Drilling

10.625 Hybrid SDP616 2,897 227.4
Harmon Valley, 
Alberta, Canada

2015 Walrus PennWest Shear Bits

10.625 PDC QD606 3,386 436.9 Alberta, Canada 2014 Newby ConocoPhillips Canada Baker Hughes

10.750 Bicenter PSDF4313M-A1 3,885 235.5 Bakersfeld, Calif. 2011 Elk Hills Occidental National Oilwell Varco

10.750 Milled Tooth QHC2RC 1,985 128.1 Alberta, Canada 2011 Unnamed Husky Oil Operations Halliburton DBS

10.875 Hammer Q10R4XHG12XXXGPX 1,551 156.7 Tioga Co., Pa. 2014 Marcellus Shell Energy
Atlas Copco O&G 
Drilling

11.000 Hybrid SVP419 1,070 194.6
Ft. St. John, British 
Columbia, Canada

2016 Sierra Endurance Shear Bits

11.625 Insert HE24MRSV 901 117.0 Russia 2014 Sofynskoe Lukoil-Perm Varel International

11.625 PDC M516LKHPX 2,835 691.4 Russia 2012 Permyakovkoe NNP Smith Bits

12.000 Natural Diamond QD606X 391 5.2 Saudi Arabia 2012 Unnamed Saudi Aramco Halliburton DBS

12.125 Milled Tooth S33S 2,752 183.5 Lipscomb Co., Texas 2011 Unnamed Jones Energy Halliburton DBS

12.125 PDC FS2563Z 1,459 165.8 Casanare, Colombia 2013 Tarotaro Geopark Halliburton DBS

12.250 Bicenter SHO519BPX 5,397 524.0 Sarawak, Malaysia 2005 F13W Sarawak Shell Berhad Smith Bits

12.250 Hammer QL120 1,342 282.5 Harrison Co., Ohio 2015 Utica Chesapeake Energy Center Rock Inc.

12.250 Hybrid SVP419 1,004 446.2
Three Hills, Alberta, 
Canada

2016 Twining TAQA North Shear Bits

12.250 Natural Diamond KH716HUTBPXC 505 21.7 Australia 2013 Unnamed ConocoPhillips Smith Bits

12.250 PDC TK69 3,855 642.5 Karnes Co., Texas 2015 Eagle Ford Shale Murphy E&P National Oilwell Varco

12.750 Milled Tooth QHK1GC 905 90.5 Carter Co., Okla. 2011 Unnamed Charter Oak Production Halliburton DBS

13.000 Bicenter CSD244 2,943 33.4 Kazakhstan 2001 Tengiz TengizChevroil National Oilwell Varco

13.125 PDC FM2565Z 1,663 130.5 Alberta, Canada 2011 Unnamed Husky Oil Operations Halliburton DBS

13.750 Hybrid SVP616 2,074 202.0 Alberta, Canada 2015 Saxon Encana Corp. Shear Bits

14.000 PDC VM519SHX 5,577 657.0 Indonesia 2011 AC Total Varel International

14.125 Bicenter CSD244 1,337 107.0 Offshore Indonesia 2003 Bangau Unocal National Oilwell Varco

14.500 PDC RSX616S 5,974 217.6 Campeche, Mexico 2009 Cantarell Pemex National Oilwell Varco

14.750 Natural Diamond S280G89 423 7.5
Niedersachsen, 
Germany

2001 Klosterseelte BEB Erdgas & Erdoel Baker Hughes

15.500 Milled Tooth DSJC 1,191 446.0
Yamalo-Nenets, 
Russia

2010 Sugmutskoe Gazpromneft Smith Bits

15.500 Insert PR7942 751 73.9 Irkutsk, Russia 2012 Yaraktinskoe INK Smith Bits

15.500 PDC VTD619SHX 1,345 257.0 Russia 2013 Novoportovskoe Gazpromneft Varel International

15.750 PDC FXD64 1,257 33.5
British Columbia, 
Canada

2011 Unnamed Talisman Energy Halliburton DBS

16.000 Hybrid SVP619 620 82.7 Alberta, Canada 2014 Cadotte Shell Shear Bits

16.000 Insert CR04JMRS 3,114 446.0 Netherlands 2012 Unnamed GDF Varel International

16.375 PDC MDI619HSPX 4,182 213.3 Gulf of Mexico 2008 Unnamed BHP-Billiton Smith Bits

16.500 Insert GS03BV 2,962 42.3 Egypt 2013 October South Zeitco Smith Bits

17.250 Insert EBXT16D2SC 1,750 116.7 Indonesia 2013 Darajat Chevron Geothermal Halliburton DBS
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17.250 PDC MS716LHBPX 3,215 54.7 Gabon 2014 Leopard Shell Smith Bits

17.500 Hammer C824G1 1,003 250.8 Greene Co., Pa. 2013 Marcellus EQT Production
Atlas Copco O&G 
Drilling

17.500 Hybrid HP633F 3,432 78.0 Perth, Australia 2013 Unnamed Woodside Energy Baker Hughes

18.125 Insert VM-28 1,076 103.9 Algeria 2014 Locosso Repsol Baker Hughes

18.250 Milled Tooth XR+ 1,309 98.4 Offshore Mexico 2014 Cantarell Pemex Smith Bits

18.250 PDC FMF3663Z 3,757 138.1 Offshore Mexico 2008 Unnamed Halliburton Halliburton DBS

18.500 PDC S76 3,117 159.0
Offshore Tabasco, 
Mexico

2015 Tsimin Pemex Halliburton DBS

19.250 Milled Tooth XR+ 187 29.5 Azerbaijan 2012 Garadagh Socar Smith Bits

20.750 Milled Tooth XR+C 1,857 34.5
Balikpapan, 
Indonesia

2010 Trekulu Total E&P Indonesie Smith Bits

22.000 Hammer C624G1 1,036 49.3 Greene Co., Pa. 2015 Marcellus Rice Energy
Atlas Copco O&G 
Drilling

22.000 Milled Tooth XR+ 1,722 264.9 Angola 2014 Landana Chevron Production Co. Smith Bits

22.000 PDC TD606S 1,270 115.5 Offshore U.K. 2015 Unnamed Nexen Petroleum Baker Hughes

23.000 PDC SSI619HBPX 2,149 48.8 Iraq 2013 Zubair Eni Smith Bits

24.000 Hammer C824G1 301 52.8 Morgan Co., Ohio 2014 Utica PDC Energy
Atlas Copco O&G 
Drilling

24.000 Hybrid SVP616D 1,362 51.4
British Columbia, 
Canada

2014 La Jolla Apache Shear Bits

26.000 Hammer C824G1 372 35.4 Allegheny Co., Pa. 2014 Marcellus EQT Production
Atlas Copco O&G 
Drilling

26.000 Hybrid HP633F 3,773 51.0 Offshore Brazil 2012 Unnamed Petrobras Baker Hughes

26.875 Milled Tooth MSDSHVEJ3C 390 26.0 Italy 2013 Bordolano Stogit SpA Smith Bits

28.000 Hybrid KM634X 4,226 35.0 Offshore Brazil 2013 Unnamed Repsol Baker Hughes

28.000 Insert EBXT12S 913 58.9 Saudi Arabia 2013 HRDH Saudi Aramco Halliburton DBS

28.000 Milled Tooth DSJ 2,119 176.6
Santos Basin (BM-
S-58)

2010 Aracaju OGX Petroleo E Gas Smith Bits

30.000 Milled Tooth XR+VE 1,116 84.3 Angola 2013 Unnamed
Cobalt International 
Energy LP

Smith Bits

31.625 Milled Tooth XR+VE 317 22.6 Papua New Guinea 2014 Unnamed Exxon Mobil Smith Bits

33.000 Milled Tooth MSDSSVEJ3C 689 57.4
Balikpapan, 
Indonesia

2010 Trekulu Total E&P Indonesie Smith Bits

36.000 Milled Tooth L111 180 300.0 Western Australia 2011 Unnamed Woodside Energy Varel International

38.250 Milled Tooth L111 827 23.3 Saudi Arabia 2011 HSBH Saudi Aramco Varel International

44.000 Milled Tooth L111 327 116.0 Malaysia 2013 SL317B Total Varel International
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2.750 PDC STR324XLDG2K 2,686 12 North Slope, Alaska 1998 PBU Arco Alaska Baker Hughes

2.875 PDC STR324XLDG3 2,206 8 Texas 2000 Multiple Patina/HS Resources Baker Hughes

3.000 Bicenter QDMI4209LQBPX 5,997 7 North Slope, Alaska 2008 Multiple Multiple Smith Bits

3.625 PDC M609 9,990 5 Saudi Arabia 2014 Multiple Multiple Smith Bits

3.750 Natural Diamond 221 1,057 2
Campeche Bay, 
Mexico

1998 Cantarell Pemex National Oilwell Varco

4.250 Natural Diamond NM24L7M 174 2 Robertson Co., Texas 2000 Camp Cooley Blue Star Operating National Oilwell Varco

4.375 PDC DDS49 2,708 2 U.K. 2001 Magnus BP National Oilwell Varco

4.500 Bicenter SR533 15,243 6 Weld Co., Colo. 2002 Multiple HS Resources National Oilwell Varco

4.625 PDC M20 8,271 5
Gulf Coast, Texas/
Louisiana

2004 Multiple Multiple Smith Bits

4.750 Insert XR15 18,858 8 Greene Co., Pa. 2008 Multiple Multiple Smith Bits

5.625 Milled Tooth XR+ 1,269 3 Kazakhstan 2013 Multiple Multiple Smith Bits

5.625 PDC MDI613LWPX 13,582 7
Khanty-Mansiyskiy, 
Russia

2015 Multiple Multiple Smith Bits

5.750 PDC MI516LWBPX 13,203 7
Yamalo-Nenetskiy, 
Russia

2015 Multiple Multiple Smith Bits

6.000 PDC HCM406 66,579 14 Williston, N.D. 2005 Multiple Headington Oil & Gas Baker Hughes

6.500 Hammer X6R H06 14,172 5
Ritchie/Roane 
counties, W.Va.

2008 Multiple Quest Smith Bits
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7.375 Natural Diamond 901 2,029 3 Louisiana 1990 High Island Arco National Oilwell Varco

7.500 Insert F5W 664 2
Krasnoyarskiy, 
Russia

2011 Multiple Multiple Smith Bits

7.500 PDC MSI716LWUBPX 2,854 4 Korny, Russia 2014 Multiple Multiple Smith Bits

7.875 PDC FM2555 263,876 39 Weld Co., Colo. 2003
Denver Julesberg 
Basin

Kerr-McGee Halliburton DBS

8.000 Bicenter SR344 2,493 2 Lavaca Co., Texas 1998 Speaks/Jefferies Costilla/Coastal National Oilwell Varco

8.125 PDC FMF3653Z 2,505 2 Saudi Arabia 2012 Multiple Saudi Aramco Halliburton DBS

8.625 PDC MDI613LKPX 50,588 13 Krasoyarskiy, Russia 2016 Multiple Multiple Smith Bits

9.000 PDC MDSI519LHEBPX 11,148 2 China 2015 Multiple Multiple Smith Bits

9.250 Insert GF10BV 3,810 2 Kuwait 2014 Multiple Multiple Smith Bits

9.500 Bicenter E1189 19,968 4 Ecuador 2011 Casabe Multiple National Oilwell Varco

9.875 Hybrid SVP619 5,233 4 Western Canada 2015 Multiple Multiple Shear Bits

10.500 PDC S519HPX 7,139 3 Thailand 2015 Multiple Multiple Smith Bits

10.875 Hybrid SDP616 14,610 6 Western Canada 2015 Multiple Multiple Shear Bits

11.000 Hybrid PVP616 11,575 6 Alberta, Canada 2014 Pouce Coupe Birchcliff Energy Shear Bits

11.625 PDC SD516MHPX 40,657 14 Korny, Russia 2015 Multiple Multiple Smith Bits

12.250 Hybrid SVP616 19,808 17 Canada 2014 Multiple Multiple Shear Bits

12.375 Hammer H1411D+ 8,266 4 Dodridge Co., Wyo. 2014 Multiple Multiple Smith Bits

12.625 PDC AG574 1,336 2 Offshore Norway 1995 Troll A Statoil Baker Hughes

13.250 Bicenter QDR5316PX 6,889 4 Kern Co., Calif. 2009 Multiple Multiple Smith Bits

13.500 Bicenter CSD344 17,963 10 Offshore Louisiana 2001 Mad Dog 4 Unocal Deepwater National Oilwell Varco

13.750 PDC S91 23,117 19 Garfeld Co., Colo. 2004 Multiple Multiple Smith Bits

14.000 PDC MDI519BPXC 13,976 7 Malaysia 2011 Multiple Multiple Smith Bits

14.750 Hybrid SVP619 6,523 5 Alberta, Canada 2014 Multiple Multiple Shear Bits

16.000 PDC SDI519MHPX 46,932 19 Ecuador 2014 Multiple Multiple Smith Bits

16.375 PDC MDI619HSPX 20,537 4 Gulf of Mexico 2009 Multiple Multiple Smith Bits

16.500 Milled Tooth XR+ 3,100 2 Guyana 2013 Multiple Multiple Smith Bits

17.000 Insert GS18VEJ3 3,888 3 Saudi Arabia 2015 Multiple Multiple Smith Bits

17.500 Hammer H1809D 7,116 7 Wetzel Co., W.Va. 2014 Multiple Multiple Smith Bits

17.500 Insert GSI03BVECPS 14,996 7 Oman 2014 Multiple Multiple Smith Bits

18.000 PDC MGR89VPX 5,035 2 Gulf of Mexico 2004 Multiple Multiple Smith Bits

18.125 PDC MDI816LBPX 17,523 5 Gulf of Mexico 2013 Multiple Multiple Smith Bits

18.250 Milled Tooth XR+ 3,914 3 Campeche, Mexico 2015 Multiple Multiple Smith Bits

18.500 PDC SDI519HSBPX 14,853 7 Astrakhan, Russia 2015 Multiple Multiple Smith Bits

20.000 Milled Tooth XR+ 18,569 39 Panola Co., Texas 2015 Multiple Multiple Smith Bits

22.000 Insert GSI12BVEC 8,781 15 Kuwait 2014 Multiple Multiple Smith Bits

22.500 Insert GSI06UBVE 8,658 6 Sakhalin, Russia 2014 Multiple Multiple Smith Bits

23.000 Milled Tooth XR+VE 11,416 11 Myanmar 2014 Multiple Multiple Smith Bits

23.000 PDC SSI619HBPX 4,355 3 Iraq 2013 Multiple Multiple Smith Bits

24.000 Hammer Q20CSSS 1,614 5
Ohio and West 
Virginia

2015
Marcellus and 
Utica

Multiple
Atlas Copco O&G 
Drilling

24.000 Hybrid SVP616D 2,855 2
British Columbia, 
Canada

2015 Multiple Apache Shear Bits

26.000 Hammer C824G1 1,031 4 Allegheny Co., Pa. 2015 Marcellus EQT
Atlas Copco O&G 
Drilling

26.000 PDC TFR616S 19,451 9 South Iraq 2015 Garraf Petronas National Oilwell Varco

26.875 Milled Tooth MSDSHVE 1,082 3 Lombardia, Italy 2014 Multiple Multiple Smith Bits

30.000 Milled Tooth XR+VE 11,104 14 Gulf of Mexico 2011 Multiple Multiple Smith Bits

31.625 Milled Tooth XR+VE 686 5 Papua New Guinea 2014 Multiple Multiple Smith Bits

32.000 Milled Tooth XR+7 1,801 2
Norwegian North 
Sea

2015 Multiple Multiple Smith Bits

36.000 Milled Tooth DSUJ-7 7,325 24 Offshore Brazil 2013 Multiple Multiple Smith Bits
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PRODUCTION 

MANAGEMENT

Tommy Denney, Baker Hughes

W
hile electric submersible pumping (ESP) systems 

provide economical, effcient and fexible recovery 

solutions, failure to properly manage early-stage shutdowns in 

unconventional wells can defer production, lead to escalating 

intervention and workover costs and diminishing long-term 

asset value. In unconventional wells, the production stream is 

highly volatile for the initial 90 to 120 days after frst oil. 

During this critical period, frack sand fowback, erratic 

fow rates and gas slugs can negatively impact the produc-

tion environment. Industry data show that ESP systems 

are shut down an average of 10% during the IP phase of 

these wells. A recent study found that one-third of alerts 

generated by automated production systems during the 

frst 90 days would have likely led to ESP shutdowns if 

nothing was done to resolve the underlying problems. 

Twenty-four hour surveillance during early-stage pro-

duction can mitigate threats posed by dynamic down-

hole conditions on production system performance and 

longevity. The ability to see indicators such as changes in 

pump intake or output pressures, fuctuations in motor 

operating current, excessive vibrations, and temperature 

anomalies early enough to identify and resolve issues 

before they become threats can prevent costly repair 

and workover expenses, maintain ESP and production 

system health, and protect long-term asset value. 

However, the upfront capex for a license for 

advanced production monitoring software can be pro-

hibitive. A real-time web-enabled subscription software 

service now makes 24/7 early-stage ESP performance 

and production surveillance available on a month-

ly fee that saves substantially on capex and reduces 

upfront investment.

The AMBIT PLUS 24/7 production surveillance service 

enables real-time remote monitoring of wells and allows 

quick detection and fast response to changing well con-

ditions to prevent ESP shutdown and failure. The secure 

cloud-based service combines advanced production moni-

toring software, secure 

enterprise cloud-based 

remote monitoring 

and real-time decision 

support from ESP 

experts. It is based on 

a software-as-a-service 

model in which ESP 

data are collected, 

stored and managed 

by Baker Hughes and 

delivered to subscribers 

through a web inter-

face that enables them 

to quickly visualize the 

data to make critical 

decisions. The 24/7 

production surveillance 

services are enabled  

by the company’s 

AMBIT asset decision 

solutions platform.

ESP surveillance mitigates  
production threats  

New 24-hour surveillance service helps mitigate threats  

posed by dynamic downhole conditions. 

The AMBIT production surveillance service is based on a software-as-a-service model, and data are delivered to 

users through a web interface. (Source: Baker Hughes)
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End-to-end data security provides fexible deployment 

options and an integrated connectivity solution. Remote 

pump operation maximizes pump service life, pump 

performance and production. Custom alerts provide 

email and interface notifcations, records actions and 

system changes, develops a resolution database, and pro-

vides ESP-specifc reports.

Solving common problems
A consistent tag naming convention is valuable to excep-

tion-based surveillance (EBS), which relies on remote 

monitoring capabilities to manage unplanned production 

disruptions, or “exceptions.” Using an EBS model enables 

a shift from reactive maintenance to preventive mainte-

nance, which can maximize equipment runlife, improve 

operational effciency, lower cost and risk, and enhance 

ultimate recovery. The extent to which these benefts can 

be realized depends in large part on the SCADA system 

and how it is applied. Often, to reduce communications 

costs, operators using a generic SCADA tool will unknow-

ingly “leave” a signifcant amount of important informa-

tion at the well site for a number of reasons. There is no 

common tag language among generic tools. The number 

of tags transmitted might be insuffcient to optimize per-

formance. Not all tags will be enabled or understood. Tags 

will be named differently from one variable speed drive 

(VSD) manufacturer to another. A secure cloud-based sys-

tem addresses these issues.

Personnel can pose a constraint to ESP surveillance if 

they are insuffciently trained in advanced ESP operations, 

are too busy with other tasks or have limited availability 

and backup. Software can limit surveillance if administra-

tive support is lacking or diffcult to identify or contact, 

and if the software is not intuitive or user-friendly. 

From frst oil, the surveillance service team continu-

ously logs, processes and assimilates data and metrics 

in the unconventional well to establish a unique pro-

duction profle. Within hours the ESP domain experts 

can spot anomalies, and within days data and metrics 

are updated and evaluated, then reintegrated into the 

system to build ongoing production intelligence. Based 

on operator preferences, asset goals and the specifc 

production system, ESP surveillance service experts are 

available 24/7 to adjust systems and other equipment as 

needed to optimize production, minimize the impact of 

threatening downhole conditions and limit HSE risks.

The dashboard features trending and alarming options 

that notify users by email or text message of any changes 

that might affect the system or well health. Advanced 

alarms trigger escalation workfows and send notifca-

tions to key personnel to take appropriate actions. Key 

performance indicators provide reference data for well 

performance and device effciency, which can be ana-

lyzed to improve production optimization decisions. The 

system generates customizable automated reports that 

can be emailed on demand or subscription-based.

PRODUCTION 

MANAGEMENT

During a pilot project with an operator in North Dakota, the AMBIT 24/7 service helped avert 18 potential shutdowns over 30 days compared 

to the well experiencing 60 shutdowns the following month when the service was not used.  (Source: Baker Hughes)

Duration of pilot project with AMBIT PLUS 24/7 
production surveillance services

24/7 surveillance pilot project ended 
(60-plus shutdowns in October)
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After the well stabilizes, the rich baseline dataset and 
continuous data feeds can be used to monitor produc-
tion throughout the life of the well.

North Dakota case history
A major independent oil producer in North Dakota 
was plagued by a well that had suffered numerous shut-
downs due to an overheated ESP motor as less fuid 
fowed past it. The operator and Baker Hughes agreed 
to a two-week pilot project using the 24/7 surveillance 
service to diagnose the overall health of the well. 

During the trial, 18 potential shutdowns were avert-
ed—13 of which occurred after hours—meaning they 
would not have been caught without 24-hr surveillance. 
The ESP began to draw down intake pressure, and oil 
production rose. However, after the trial period ended, 
the surveillance service was not renewed. The well experi-
enced more than 60 shutdowns in the following month.

Realizing the value of the production surveillance 
service, the operator reimplemented it. Once the ser-
vice recommenced, the 24/7 surveillance service team 
detected natural gas slugs that they suspected to be the 
root cause of the shutdowns. To prevent damage to the 
motor, the VSD was programmed to shut down the sys-
tem when the motor temperature increased beyond a 
predetermined threshold.

After this potential problem was identified, the 
service team simulated a gas purge program, active-
ly monitoring the well and remotely changing set 
points several times to keep the system running. 
When the ESP was in a gas-locked condition, as 
indicated by a decrease in motor amperage and an 
increase in motor temperature, the motor frequency 
was reduced. When the gas slug was mitigated, the 
frequency was increased again to allow continued 
drawdown of the fluid level.

These remote actions helped the operator avoid multi-
ple feld service calls, saving direct dollars and mitigating 
potential HSE concerns. Additionally, the ability to avoid 
a shutdown and subsequent restart was instrumental in 
extending the life of the ESP. 

During the eight-week service term, the production 
surveillance service prevented 34 potential shutdowns 
by simulating gas purges—21 of which occurred after 
hours. The ESP began a steady trend of drawing intake 
pressure down again.

Over a three-month trend, with the last two months 
representing time when the surveillance service was in 
effect, daily oil production increased, and the operator 
realized an additional $60,000 of revenue. When com-
bined with the earlier pilot project, overall total liquid 
produced daily increased by 17%.

PRODUCTION 

MANAGEMENT

The AMBIT team identifed gas slugs as the root cause of the shutdowns and remotely changed set points to allow consistent pressure draw-

down and extend the life of the ESPs. (Source: Baker Hughes)

Preventable shutdowns averted Note: Consistent pressure drawdown
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ARCTIC & HARSH  

ENVIRONMENTS

Mark Thomas, Editor-in-Chief

T
he public furor that surrounded the plans of majors 

such as Shell with its now-aborted and expensive 

attempts to explore its Arctic licenses in Alaska’s Chukchi 

Sea, combined with the continued low oil price, has left 

most of the polar region in something of a glacial vacuum. 

Other contributing factors such as the ongoing west-

ern sanctions against Moscow have stranded Exxon 

Mobil in a frustrating position where it is unable to 

proceed with its promising exploration joint venture 

with Rosneft in the Kara Sea, despite having tasted 

hugely encouraging early drilling success with the 

Universitetskaya-1 well. Add to this the fact that no 

offshore wells have been drilled in the Canadian Arctic 

since 2006, while exploration off the west coast of 

Greenland in recent years failed to unearth a single dis-

covery, and overall it’s been something of a whiteout.

Recently there has been some good news, with Eni’s 

Goliat foating production development in the north-

ern Arctic waters of the Norwegian Barents Sea com-

ing onstream in March this year and due to hit about 

100,000 bbl/d at peak.

But the most success in the Arctic and sub-Arctic off-

shore in recent years has taken place almost entirely in 

Russian waters.

Prirazlomnoye pioneer
Gazprom Neft’s pioneering Prirazlomnoye project was 

the frst upstream project on the Russian Arctic Shelf, 

with the feld in the Pechora Sea coming onstream in 

December 2013 after being discovered back in 1989. 

Apart from some high-profle media attention in its 

early days shortly before coming onstream after protest-

ing Greenpeace activists (dubbed the “Arctic 30”) were 

arrested and imprisoned for two months by the Russian 

authorities, this remote outpost 60 km (37 miles) off-

shore has been quietly going about its business.

Gazprom’s Chairman Alexey Miller, in a formal 

speech at the end of last year, said, “In November 

the amount of oil output reached 1 million tonnes [7 

MMbbl] there, and this vividly demonstrates that we 

operate this complex and extremely promising region 

in a productive and safe manner.”

A second production well drilled by Russia’s Gazprom 

Burenie LLC to a total depth of more than 4,500 m 

(14,764 ft) began fowing in August last year, taking the 

feld’s oil output up to about 1,800 tonnes/day (10,000 

bbl/d). Gazprom Neft’s long-term plan envisages 36 

wells in total, including 19 production wells, 16 rein-

jection wells and one absorption well. Prirazlomnoye’s 

recoverable oil reserves are estimated at about 70 mil-

lion tonnes (490 MMbbl). The feld recently notched 

up its 10 millionth barrel of produced oil.

Much of the initial concern from Greenpeace and 

other observers has centered on oil spill response pre-

paredness and the use by the operator of the ice-resis-

tant Prirazlomnaya facility, in particular because of the 

reuse of topsides modules sourced from the North Sea’s 

decommissioned Hutton tension-leg platform. However, 

the feld facilities and infrastructure—currently still 

the only project on the Russian Arctic Shelf in oper-

ation—have so far functioned fawlessly and with no 

known mishaps in severe environmental conditions that 

include strong winds and sub-zero temperatures prevail-

Russia’s Arctic projects  
powering cold front  

Despite much of the upstream industry’s Arctic ambitions being in deep freeze, Russia  

has been quietly operating its handful of producing projects with little fuss.

Gazprom Neft’s plans for the Prirazlomnoye Field involve 36 

wells, including 19 production wells, 16 reinjection wells and 

one absorption well. (Source: Gazprom Neft)
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ing for almost fve months of the year. Ice cover is also 

in place between November and May, and the polar 

night period extends over almost two months each year. 

506,000-tonne facility
The zero-discharge platform itself sits on the seabed, 

held by its own weight of 506,000 tonnes that includes 

the stone berm created for protection against ice scour-

ing around the oil-storing caisson, which has 3-m (10-ft) 

high walls covered with two-layer corrosion-proof and 

wear-proof clad steel plate. This, Gazprom Neft said, 

greatly exceeds the actual ice loads. 

Regarding oil spill response, Gazprom—which cur-

rently holds 30 feld licenses in the Russian Arctic 

shelf—said provision has been made at Prirazlomnoye 

for oil containment booms, high-capacity oil skim-

mers, outboard oil-in-ice skimmers and an oil-in-ice 

recovery bucket.

Longer term, the Russian institute Omskneftekhim-

proekt is undertaking studies on the further moderniza-

tion of the rig’s drilling installations and other systems 

with a view toward building the facility’s production 

capacity toward an eventual fgure of up to 115,000 

bbl/d by 2020. 

The project’s chief engineer, Vyacheslav Rovensky, 

outlined the objectives to Russian news agency TASS. 

The planned upgrade, aside from the drilling installa-

tions, includes various energy and technological equip-

ment as well as systems for automatic safety control, 

navigational systems, and radio and telecommunications 

systems. “This means that we will reach a projected 

level of 100,000 bbl/d, ensuring a nonstop process of 

drilling, production and transport of oil in an amount 

of 5.5 million tonnes to 6 million tonnes (42 MMbbl) 

annually,” Rovensky said toward the end of last year.

Sakhalin sailing on
Although Russia’s northernmost waters are where much 

attention is being focused, its long-established sub-Arctic 

producing zone in the Sakhalin area off its far eastern 

shore is continuing to gradually ramp up its output levels.

The Sakhalin-I project has seen the development of 

the oil and gas felds Chayvo, Odoptu and most recently 

Arkutun-Dagi, with Chayvo frst onstream in 2005 fol-

lowed by Odoptu in 2010. 

The project has achieved a growing number of world 

records. Last year a new record for extended-reach 

drilling was achieved when the O-14 well on Chayvo 

reached a measured depth of 13,500 m (44,293 ft) and 

a horizontal reach of 12,033 m (39,480 ft). The well was 

completed in 156 days and meant that the Sakhalin-1 

consortium holds drilling records for nine of the 

world’s 10 longest wells.

However, the biggest event last year was the start 

of production from the third of the three felds that 

make up Sakhalin-I, Arkutun-Dagi. Operated by 

Exxon Neftegas with its partners Sakhalin Oil and Gas 

Development Co. Ltd., ONGC Videsh Ltd., and Rosneft 

affliates Sakhalinmorneftegas-Shelf and RN-Astra, the 

feld is located 25 km (15.5 miles) northeast of Sakhalin 

Island in 40 m (131 ft) of water.

The feld’s large concrete gravity-base structure 

facility, named Berkut, achieved several frsts, including 

the world record for the heaviest integrated topsides 

installed by foatover method in open sea. The total 

weight of the facility is about 42,000 tons. 

Production from Arkutun-Dagi itself is expected to hit 

about 4.5 MMtons/year (32.5 MMbbl/year) at peak.

Business as usual
The fact that so little is heard about the Sakhalin-II proj-

ect at present, meanwhile, speaks volumes. The Sakhalin 

Energy Investment Co.’s project continues to pump 

oil and gas from the Lunskoye and Piltun-Astokhskoye 

felds in “business as usual” fashion. The consortium, 

consisting of Gazprom, Shell, Mitsui and Mitsubishi, has 

been quietly producing oil from Piltun-Astokhskoye via 

the Molikpaq platform in the Sea of Okhotsk since 1999. 

The Piltun-Astokhskoye B facility and the Lunskoye gas 

feld, both drilled and produced via concrete gravity-base 

structures, began producing in 2008. About 12 million 

tonnes (107 MMboe) of LNG and 5.4 million tonnes (38 

MMbbl) of oil were produced from Sakhalin-II in 2015.

On Gazprom’s Sakhalin-III project, meanwhile, there 

is the prospect of more activity following on from 

the pioneering frst subsea development in Russian 

waters when the operator brought the Kirinskoye gas 

feld 28 km (17 miles) offshore the northeast coast 

of Sakhalin Island onstream in late 2013. 

Although some way off, the next development is likely 

to see the Yuzhno-Kirinskoye gas-condensate feld, discov-

ered in 2010, brought onstream within the next fve years 

following further exploration activity. It sits 6 km (4 miles) 

to the southeast of Kirinskoye in water depths ranging 

from 110 m to 320 m (361 ft to 1,050 ft). Development of 

this sub-Arctic feld is planned to get underway in 2018.

The above activity illustrates that while the rest of the 

upstream world is proceeding at a glacial pace, Russia—

despite the West’s ongoing economic sanctions against 

it—possesses nearly 60% of the Arctic’s estimated 

hydrocarbon resources and has frmly established itself 

as the region’s current major player.

ARCTIC & HARSH  
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SAUDI ARABIA

Mark Thomas, Editor-in-Chief

W
ith its national oil company (NOC) Saudi Aramco 
strategically tasked with the long-term goal of 

stepping up its technological capabilities related to 
accessing unconventional gas in shale and tight sands, 
the relatively short-term travails of a depressed oil price 
are not denting the NOC’s ambitions.

Unconventional gas is still stated by Saudi Aramco as 
being the preferred fuel for power generation and water 
desalination due to its increased effciency and cleaner 
burning qualities. 

And with the decision recently by the kingdom’s rulers 
to install Aramco’s chairman Khalid al-Falih—who inci-
dentally is a graduate from Texas A&M University with 
a degree in mechanical engineering—as its new energy 
minister, that strategy is unlikely to change. Al-Falih, 
who has been at Aramco for more than 30 years, went 
on record early last year during a conference in Riyadh 
saying the company already had invested $3 billion up to 
that point in developing unconventional gas resources 
and had earmarked an additional $7 billion for it. 

600 Tcf shale gas reserves
“Saudi Arabia will be the next frontier after the U.S., 
where shale and unconventionals will make a signifcant 
contribution to our energy mix, especially gas,” he said, 
according to Reuters. His predecessor as minister, Ali 
al-Naimi, also had gone on record last year stating that 
Saudi Arabia estimated it had about 16.9 Tcm (600 Tcf) 
of shale gas reserves, which would put it in ffth place in 
the world rankings for total unconventional reserves. 

It’s been less than fve years since Aramco launched its 
unconventional gas initiative, which among other things 
eventually saw it open in late 2014 its Aramco Research 
Center in Houston. Operated by Aramco Services Co., 
the facility’s objective was and remains to conduct 
unconventional upstream research in exploration, drill-
ing, feld development and project management. Its 
location means it has been able to access world-leading 
U.S. drilling and production expertise.

That know-how already is paying dividends. Over 
the last two years the company has in particular been 
focused on potential reserves in its frontier Northern 
Region, where it is committed to developing shale gas to 
feed a planned 1,000-MW power generation plant. 

Exploration program
An exploration program in the kingdom’s 
northwest, South Ghawar and Rub’ al-Khali 
(Empty Quarter) area has seen promising 
results emerge in parts, particularly from 
the Jafurah gas basin. Jafurah is located 
southeast of Ghawar, the world’s largest 
conventional oil feld. 

“Our exploration efforts have resulted 
in fnding big volumes of shale gas in the 
Jafurah Basin, close to Al-Ahsa [a town 
in eastern Saudi Arabia]. They are highly 
promising quantities and economically fea-
sible as they contain a high rate of liquids; 
activities to evaluate the reserves are ongo-
ing,” Amin Nasser, Aramco’s CEO, said at 
an industry event in the kingdom in March, 
according to Reuters. 

Part of Saudi Arabia’s increased focus 
on unconventional gas is because it wants 

Saudi shale drive powering up 
The low oil price has dramatically impacted the amount of cash fowing into the coffers of 

Saudi Arabia, but the kingdom’s avowed commitment to unconventionals remains frm.

Former Saudi Aramco chairman and the new Saudi Arabian energy minister, 

Khalid al-Falih, was at the opening of Aramco’s research center in September 

2014 in Houston. The company has been able to access world-leading U.S. 

upstream expertise to help it study the possibilities for the kingdom’s own uncon-

ventional resources. (Source: Saudi Aramco)
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to step up its ability to manufacture more specialty 
petrochemicals rather than lower value petrochemi-
cals. The country is already one of the largest produc-
ers of petrochemicals in the world. But its continued 
plan to expand its downstream capabilities needs to 
be fed by a corresponding expansion of its upstream 
gas resources.

23 Bcf/d gas goal
Nasser said earlier this year that Aramco plans to almost 
double its total gas production to 651 MMcm/d (23 
Bcf/d) within a decade. Up to 113 MMcm/d (4 Bcf/d) 
of that could come from unconventional gas sources.

The advances in the Jafurah shale gas play have 
given it increased confdence that it can deliver on 
this promise despite the challenges that it faces there. 
According to a technical paper given at the SPE Asia 
Pacifc Unconventional Resources Conference late 
last year, sweet spot identifcation within the Jurassic 
Tuwaiq Mountain Formation in the Jafurah Basin “rep-
resents a major challenge as it requires a large number 
of wells drilled over a wide geographical area with high 
associated costs.” 

Knowing that innovative drilling, completion and 
stimulation practices were required, a study was carried 
out to identify and maximize potential frack stages and 
placements. The initial results from vertical wells drilled 
in the basin have proved, according to the paper, that 
proppant can be successfully placed and indicated the 
presence of a potential gas-rich play within the same 
source rock. 

“Subsequent horizontal wells were the frst liquid-rich 
gas carbonate horizontal wells with ultralow shale per-
meability in Saudi Arabia. The frst horizontal wells had 
excellent gas production with signifcant amounts of 
condensate. By further building on experience from the 
drilled and stimulated wells, the lessons learned provide 
a foundation for the completion of future unconven-
tional gas wells in the Jafurah Basin,” it stated.

Contracts awarded
This talk of “potential” resources is not just hot air, how-
ever. Real-world contracts already have been awarded 
for various pilot-stage projects.

In August 2015 Japan’s JGC Corp. was awarded a con-
tract to build shale gas facilities, including processing 
facilities, wellheads and pipelines, at Turaif in northwest 
Saudi Arabia. Called “System A” and estimated to be 
worth nearly $200 million, the project will be located 
near a large mining project called Waad al-Shamal cur-
rently under development.

JGC will build the facilities for Saudi Aramco with 
capacity put at 1.8 MMcm/d (66 MMcf/d). Although 
not formally confrmed by Saudi Aramco, a sepa-
rate press release by Maloney Metalcraft confrmed 
it had secured a $2 million contract from JGC Gulf 
International Co. to supply gas treatment packages. 

Aramco is developing the infrastructure for process-
ing shale gas from the Jalamid Field in the Al-Jouf and 
Northern Border Regions, according to Maloney’s press 
release. “The frst phase of this project (System A) will 
involve gathering gas from the ST-53A area of these 
felds, routing it to an engineered surface facility loca-
tion [and] then transporting it about 30 km [18.6 miles] 
via pipeline to a customer. The contract with JGC Gulf 
International, which is contracted by Saudi Aramco, 
covers the initial four gas treatment separation and fl-
tration packages in System A.” 

System B of the project was, it continued, due to be 
tendered as an engineering, procurement and construc-
tion contract in second-quarter 2016 and would require 
four times the number of packages as System A.

Austen Adams, managing director of the energy division 
of Maloney’s parent company Avingtrans, said in the release 
the contract was its frst shale gas project and demonstrated 
“that new business opportunities are available for compa-
nies with the recognized experience and expertise necessary 
to design and build performance-critical components.” 

The full project, including both systems, is projected 
to supply up to 5.6 MMcm/d (200 MMcf/d) of uncon-
ventional gas by 2018. 

Early-stage projects
These early-stage projects, along with Saudi Aramco’s 
continued push to overcome the many technological 
and environmental challenges that remain—not least 
of which is the need to fnd enough water in the middle 
of the Arabian desert to help it carry out the required 
levels of hydraulic fracturing—means that the pace 
of unconventional activity in the kingdom will be sus-
tained, both in terms of R&D work and exploration and 
appraisal programs. That also will entail further work on 
both adopting and adapting techniques and know-how 
developed by shale producers in North America such as 
the factory approach to drilling.

Saudi Arabia’s consistent long-term strategic approach 
to oil and gas is clearly guiding its approach to shale. 
With domestic demand for gas in the kingdom set to 
almost double from its 2011 level of 99.1 Bcm/year (3.5 
Tcf/year) by 2030 and with the costs of unconventional 
gas production likely to continue to fall, the country’s 
shale resources remain increasingly attractive.
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Jennifer Presley, Senior Editor, Production Technologies

O
n a breezy winter day in 1903, Orville Wright made 

the frst controlled, powered and sustained heavi-

er-than-air human fight in the world’s frst airplane 

near Kitty Hawk, N.C. In the century since, humans 

have adopted fight technologies to perform other frsts, 

like landing on the moon, breaking the sound barrier 

and making a vessel-to-vessel cookie delivery.

The Maersk Group did just that earlier this year to 

test the feasibility of using unmanned aerial systems 

(UAS) or vehicles (UAV), aka drones, to deliver small 

packages to vessels. Launched from the back deck of 

a barge, the Xamen Technologies-built LE 4-8X Dual 

octopod delivered across the fog-covered waters off 

Kalundborg, Denmark, a 2.6-lb cookie payload 250 m 

(820 ft) to the Maersk Edgar tanker, where it hovered  

5 m (16 ft) above the tanker’s deck before dropping 

the sweet treats via a remotely activated switch. 

The successful test was the frst step in what the com-

pany sees as the future of deliveries to vessels of smaller 

packages that could cut time and trim costs. Other 

potential uses for UAS are developing rapidly, with 

the company seeing the technology as way to carry out 

inspections of challenging areas. The ability and versa-

tility of UAS is not lost on other organizations that are 

adapting and adopting for their own use.

Airborne surveys 
One such organization is the American Bureau of 

Shipping (ABS). As its employees survey many offshore 

assets, the organization wants to ensure that safety is at 

the forefront of their work day. 

“Drones provide a safer environment for our survey-

ors to get up-close views of something not in a normally 

accessible area. They can do so with a video camera 

attached to the drone,” said Jim Wolling, principal 

surveyor for ABS. “It also eliminates the need for the 

asset owner to provide another means of access such 

as staging the tank or providing some other temporary 

platform for the surveyor to use.

“The drones are being used to extend the reach 

of the surveyor. The surveyor will always be onsite 

and doing his visual examination. In many cases, the 

requirements are for the surveyor to do a visual exam-

ination of accessible locations. The use of drones might 

be used to increase the area that is considered accessi-

ble. In the future, consideration might be given to the 

use of drones as an alternative means of access to areas 

not readily accessible.”  

In addition, the convenience of drones can lead to 

extending the life of an asset. Instead of doing checks 

during scheduled maintenance, drones can facilitate 

more regular monitoring of areas that might need 

repairs or areas of corrosion, further ensuring the 

integrity of the asset.

“Drones allow that assessment to be done, which 

may reveal whether or not repairs or action needs to 

be taken, so it would be a bit of a costly expense for an 

owner to provide access only for the surveyor to verify 

that, as it turns out, everything is OK,” Wolling said. 

“Now the owner has incurred some additional time and 

expense just to satisfy ourselves and do a proper survey, 

so we eliminate that need.

“If the drone does indicate a condition exists that 

does need to be repaired, the owner can have a good 

Come fy with me  
Unmanned aerial systems join their underwater  

brethren in the asset integrity management toolbox.

The use of UAS facilitate more regular monitoring of areas on  

offshore assets that might need repairs. (Source: Sky-Futures USA)
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idea of the scope of it and can plan for it accordingly, 

minimizing expenses and downtime.”

Jason Forte, vice president of operations for Sky-

Futures USA, a third-party UAS provider, also fnds that 

drones are more effcient and cost-effective. 

“We can basically do most of the things that rope 

access does with a much smaller footprint,” he said. 

“Sky-Futures has performed these inspections for fve 

years globally, many of those in the North Sea and now 

the Gulf of Mexico and Far East. We can inspect in fve 

days what it would take a rope access team to inspect 

in eight weeks, which is pretty astounding. We charge 

similar day rates, so that’s where the effciency and cost 

savings comes in.”

James Bond, vice president of marine technology for 

ABS, added that the organization sees the use of drones 

as adding another tool for the surveyor to use in the 

inspection process. 

“It’s really providing an enhanced visibility. We have 

certain survey methods that are successful, and based 

on what surveyors are seeing on site, they can request a 

closer look at some areas. Having the drone provide that 

capability rather than the need for the costly staging and 

so forth is where it’s going to enhance the process.”

Third-party operations
Working in tandem with a licensed pilot provided by 

a third-party UAS operator that holds the U.S. Federal 

Aviation Administration (FAA) Section 333 exemption, 

the surveyor can focus on the task of surveying.

“Our surveyors are there to take a look and under-

stand what is there. We don’t want them distracted by 

all the things that have to be thought about with fying 

the drone,” Bond said. “We want a clear separation of 

the responsibilities, so we continue to do the job we 

need to do and do it well.”

ABS is currently developing a set of guidelines to 

allow UAS operators to be certifed by ABS as external 

specialists, Wolling noted.

“We’re nearing completion of some guidelines that 

will allow UAS operators to be certifed by ABS as exter-

nal specialists. It’s a series of guidelines in place for 

what’s required to achieve the certifcation,” he said. 

“To complement that, we’ll also have instructions to 

our onsite surveyors on various aspects of use of the 

drones from safety to visual capability of the cameras 

and equipment.”

To be clear, the drones used for surveying are not 

the run-of-the-mill variety one would fnd on the 

shelves of an online retailer like Amazon or a hobby 

store. These commercially rated drones are subject to 

regulation and require a private pilot license to operate 

per FAA guidelines. 

“One important trait of commercial UAV is that 

they’re stable in wind. For example, ours can fy in up 

to 29 knots of wind, with a battery time anywhere from 

15 to 20 minutes. We limit our fights to about 10-min-

ute intervals because we gather so much data during 

that 10 minutes that we just found that it’s easier to 

break it off into 10-minute fights,” Forte said.

He added that one of the best things about their drones 

is that it is equipped with three levels of autopilot and 

Intel processors that send 1,000 corrections a second to 

the drone’s motors to keep it more stable in wind. 

“When a gust of wind comes along, the UAV doesn’t 

get shifted 5 m [16 ft] away; it gets shifted maybe 1 m 

to 2 m [3 ft to 6 ft], and then it corrects itself, with the 

GPS returning it right back where it’s supposed to be,” 

he said.

The recorded data are uploaded to the cloud and 

analyzed with Sky-Futures’ proprietary software, where 

the client is able to access and share it, he added.  

The versatility of a UAS allows the inspection of a confned space 

one day and fare stack the next. (Source: Sky-Futures USA)
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Paul Mayer and Kevin Finnan, Newgate Instruments

E
nergy producers are struggling today, with many look-

ing for a lifeline. The low prices that have beset the 

industry since year-end 2014 show no signs of abating. In 

fact, estimates call for this trend to continue for the fore-

seeable future, and low prices have producers scrambling 

to fnd ways to cut costs and make their operations more 

effcient. Technology might be poised to offer that life-

line. The advent of the digital oil feld promises not just 

to reduce costs but to improve production as well. 

High cost, delays
Well and pipeline data collection has always been expen-

sive and ineffcient. It has traditionally been handled 

manually, with technicians traveling from well site to well 

site, adjusting valve settings, measuring tank levels, read-

ing pressure gauges and operating pumps. The vast travel 

that’s required is expensive and often hazardous for staff. 

It is also incredibly time-consuming. It can take weeks 

for technicians to complete a round of well visits and 

return with the collected data since these same techni-

cians are also generally expected to check well sites for 

signs of problems like leaks and process equipment mal-

functions and, if necessary, fx them. This just adds to 

the delays that are already a natural function of manual 

operations. By the time it’s collected, the information 

on which vital decisions are being made can be 45 days 

old or more. These delays often cause a variety of prob-

lems, including frozen production, inoperable equip-

ment, and excessively low-pressure and maxed-out lev-

els, all of which can go unnoticed for months at a time.

The digital oil feld promises to help producers over-

come these cost and timing challenges, and the help 

couldn’t come at a better time. The digital oil feld is 

essentially a “smart” version of the traditional wired data 

collection infrastructure. Data are collected remotely 

with wireless multivariable transmitters and beamed 

wirelessly to operators, who can interpret the data in 

real time and make timely operational decisions. 

Smart technology has become ubiquitous in everyone’s 

life. Smart phones have turned phones into tiny but pow-

erful computers. Smart homes allow people to adjust their 

heat, lights and appliances from anyplace they happen to 

be. And pretty soon, smart cars are going to take people 

wherever they want to go without having to lift a fnger.

The smart technology of the digital oil feld works the 

same way, eliminating many of the manual processes that 

make energy production so time-consuming and costly. 

The data that’s collected at 

the well can now be seamless-

ly and instantly transmitted 

via the digital oil feld.

The digital oil feld com-

bines a number of old and 

new technologies into a 

network permitting remote 

operation of wells, no matter 

how distant and isolated their 

locations. The oldest of the 

technologies that make up 

the digital oil feld goes back 

to the 1980s and the devel-

opment of low Earth orbit 

satellite communications, 

which reduced communica-

tions costs to the point where 

it was feasible for oil and gas 

production. At the same time, 

Digital lifeline 
The digital oil feld could help producers weather the current storm.  

Digital instrumentation and gauges provide valuable insight into well operations. (Source: 

Newgate Instruments)
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improvements to SCADA systems permitted not only 

remote monitoring but also programmable automation 

capabilities. As a result, well fow data can now be upload-

ed and made visible in near-real time, providing instant 

information about day-to-day production operations.

Another important element of the digital oil feld is 

database technology, which allows oil and gas companies 

to deploy analytics and asset management software appli-

cations. Modeling and simulation software also allows 

petroleum engineers to more effectively determine where 

to drill and better forecast production from new plays. By 

linking SCADA systems to these databases, digital oilfeld 

operators can now apply analytics, modeling and optimi-

zation to their feld processes, which provides tighter con-

trols and increased effciencies across production felds. 

Big data takes these capabilities to a new level through 

its ability to operate across multiple processors, providing 

a much larger scale than prior database technologies. 

Considering that operators can have tens of thousands of 

wells, the benefts of such massive networks are clear. No 

matter how much information is coming in from the sen-

sors, big data can not only accommodate the volume but 

also most appropriately distribute information to users.

Likewise, mobile communication is a game changer 

for energy producers. Unlike the early years of digital 

oilfeld operations when system users were largely con-

fned to a single control room, mobile devices make 

information available to numerous personnel anytime 

and anywhere, providing access to SCADA systems, mea-

surement information systems and big data systems. 

The heart of the digital oil feld is modern wireless 

technology, which eliminates the need for much of the 

costly infrastructure that has encumbered the industry 

for well over a century. There’s no longer any need to 

install and maintain massive wired infrastructure to pro-

vide operational information and fow data to operators. 

By enabling wireless communications within the well 

site, wireless instruments dramatically reduce operation-

al costs, reduce safety risks for well personnel and even 

provide greener operations. By eliminating conduits, 
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conduit seals, intrinsic safety barriers and wiring as well 

as associated installation labor, wireless instrumentation 

can reduce installation costs by as much as 60%.

Imagine the advantages of being able to have a com-

pletely wireless well site. Users can access fow mea-

surement information in real time and continuously 

monitor levels, pressures, temperatures and process 

unit status. At the same time custody-transfer metering 

installations become more reliable, safer, more secure, 

simpler to operate and environmentally friendly. 

And perhaps most importantly in these days of belt 

tightening, all of these can happen at a fraction of the 

cost of traditional manual operations. 

Next frontier

The wonders of the technology age are far from tapped 

out. The next big thing is the internet of things (IoT), and 

its benefts to energy producers will be extraordinary. The 

IoT is essentially a universal standard by which anything 

with an on/off switch will be connectable to the internet. 

This technology will have obvious benefts for energy 

producers. Essentially the IoT, when combined with the 

other elements of the digital oil feld (SCADA, mobile and 

wireless technologies), will permit operators to connect 

huge numbers of wells and their monitoring equipment to 

technicians and managers. By providing this unprecedent-

ed access to so much vital data with a minimum of physical 

infrastructure, the IoT-enabled digital oil feld will make 

operations much more effcient and less costly. In fact, 

the cost savings will be incredible, both in terms of capital 

development and maintenance costs for equipment and 

reduced personnel costs for collecting and reading data.

The cost savings and increased productivity promised 

by the digital oil feld couldn’t come at a better time. 

Many energy producers are struggling because prices 

have been so low for so long. For companies looking for 

a lifeline, the digital oil feld promises not just to keep 

them afoat but to provide advantages that will improve 

their operations and beneft their bottom lines for years 

to come. 
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Service helps operators maximize effciency
READ Cased Hole has released its latest logging ser-

vice, ZeroTime, according to a press release. As a 

logging-while-working service, ZeroTime allows preci-

sion diagnostic data to be acquired during high-force 

mechanical interventions. By integrating into almost any 

bottomhole assembly, ZeroTime eliminates the need for 

standalone logging runs, simplifying well interventions 

and delivering critical decision-enabling answers in a 

signifcantly reduced time frame. ZeroTime services 

include the use of a ruggedized memory logging system 

deployed in specifcally designed high-strength carrier 

assemblies for use in slickline, coiled tubing and drill-

pipe-conveyed well interventions. READ’s engineers per-

form onsite analysis using bespoke software applications 

to deliver detailed and to-the-minute downhole intelli-

gence that operators can use to assess the effectiveness 

of interventions, enabling rapid key decision-making to 

enhance their next move. zerotime.info 

Valves designed to improve injection rates 
GEODynamics Inc.’s Engineered Completion Solutions 

Division has completed extensive feld testing of the 

QuickStart Inject and Frac Valve product line and is 

broadly releasing it to the global horizontal completion 

market, a press release stated. The results of feld test-

ing yielded 100% successful toe-stage openings in more 

than 120 wells in the U.S. The patented QuickStart 

Inject and Frac Valve is the value offering within GEO-

Dynamics’ broader patented SmartStart Plus time-delay 

test and Frac product line, which has been successfully 

deployed more than 4,000 times. perf.com

Corrosion software increases user effciency
Wood Group Intetech has released a new version 

of its ECE software, a press release stated. ECE is an 

established tool for corrosion analysis and materials 

selection. The latest version, ECE 5.3, includes a bulk 

calculation feature, which will enable users to simultane-

ously upload multiple data streams, saving valuable time 

in the data transfer process. Users can upload the inputs 

and access the results in a user-friendly Excel format, 

increasing ease of use. woodgroup.com

 
Subsurface seismometer operates at any angle
Güralp has released a new-generation feature-rich 

subsurface seismometer that delivers “plug-in-and-go” 

installation for boreholes up to 2,000 m (6,562 ft) deep 

and shallow posthole applications, according to a prod-

uct announcement. The Radian is a broadband triaxial 

digital seismometer designed using a sensor, meaning 

it can operate at any angle. This capability, combined 

with its compact form, data capture and instrument 

management features, makes it ideal for rapid and tem-

porary seismic deployments, especially in areas of high 

cultural noise. The sensor inside the Radian allows the 

masses to operate at any angle. The surface interface 

unit (SIU) receives data from the Radian’s internal 

magnetometer and MEMS accelerometer to optionally 

realign sensor data to true geographic orientation. 

The SIU delivers Ethernet data communication and 

also can be accessed via a Bluetooth Android appli-

cation to check installation integrity without physical 

disturbance. Further instrument management features 

include dual-redundant MicroSD card storage for hot 

swapping without data loss and streaming of instrument 

response and calibration parameters in dataless SEED 

format. guralp.com

Software minimizes fnancial risk 
Emerson Process Management has released Roxar 

Tempest 7.2, the latest version of its integrated reser-

voir engineering software suite that can be applied in 

a wide variety of scenarios, including feld appraisal, 

feld optimization and brownfeld development, a 

press release stated. Tempest 7.2 comes with enhance-

ments to its history-matching and uncertainty analysis 

module Tempest ENABLE that will help oil and gas 

operators generate accurate production estimates, 

quantify uncertainty and minimize fnancial risk. 

New features within Tempest 7.2 include the Roxar 

App Connector that allows users to set up a complex 

multi-application description of their reservoir that 

can be used in ensemble-based workfows—a set of 

runs of linked programs that can predict how an oil 

reservoir might respond and provide accurate statistics 

on feld performance. emersonprocess.com

The quality assurance and control check of the QuickStart Inject 

and Frac Valves took place prior to feld shipment. (Source: 

GEODynamics Inc.)
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Application assists with preplanning  
Retriever Communications has released Retriever Prepare. 

The new enterprise application helps eliminate the reli-

ance rig managers, f eld engineers, geologists and derrick 

hands have on manual or Microsoft Excel-based solutions 

for prejob planning processes. This project management 

tool integrates with inf eld scheduling and mobile delivery 

to help businesses provide a seamless experience from 

the initial work order appointment booking to the onsite 

project completion, a press release stated. Retriever Pre-

pare improves eff ciency and productivity by eliminating 

the need for manual or Microsoft Excel-based preplan-

ning processes that often result in disconnect between 

customers, appointment makers, dispatchers and f eld 

technicians. The application allows users to manage tasks 

requiring completion prior to job commencement (e.g., 

pre-scope inspections or parts order) as well as track and 

record all prejob task activities (e.g., access to a full audit 

history). retrievercommunications.com

New subsea concept could reduce costs
At the Barents Sea Conference in April Statoil presented 

a new subsea concept that is designed to reduce cost 

and increase eff ciency, a press release stated. The con-

cept is called Cap-X, a combination of existing and new 

technology. Cap-X is one-fourth the size of today’s sub-

sea templates and enables more operations from vessel 

instead of rig. The technology increases the eff ciency of 

horizontal drilling in shallow reservoirs. The main struc-

ture of the technology can be produced in shorter time 

by a larger number of suppliers, with potential for local 

production. The development of Cap-X was initiated in 

2013 to increase commerciality of potential resources in 

the Barents Sea. statoil.com

Treatment protects against mosquitos
The presence of the Zika virus on American soil has 

brought the long-term effects of mosquito-borne illness 

and disease into the limelight, but industrial workers 

in tropical climates have understood such dangers for 

years. In fact, each year illnesses transmitted by mosquitos 

are responsible for 725,000 deaths globally. Red Wing 

Shoes Co. has developed VectorGuard, a new treatment 

designed to protect workers. Utilizing the same technol-

ogy proven safe and effective for military combat uni-

forms, VectorGuard binds permethrin—the only pesticide 

approved for this application by the U.S. Environmental 

Protection Agency—to f ame-resistant and nonf ame-resis-

tant garments. Effective through 50 washes, independent 

testing has proven that VectorGuard drastically reduces 

mosquito bites to the skin. redwingshoes.com

Petrochemical analyzer provides fast compo-
sitional analysis
908 Devices has released G908, a universal petrochem-

ical analyzer that combines the company’s patented 

high-pressure mass spectrometry (HPMS) technology 

with the separating power of ballistic gas chromatogra-

phy (GC). The combination of HPMS and GC provides 

fast compositional analysis, improving eff ciency and pro-

viding cost savings in use cases that range from explora-

tion and extraction to manufacturing and retail, a press 

release stated. With G908, users can rapidly perform test-

ing in-line, at-line, in the laboratory and at remote f eld-

based settings. Operators of all skill levels can monitor 

process streams for specif c compounds, detect problems 

quickly and facilitate immediate action. G908 weighs 28 

lb and enables broader analysis capabilities by positively 

identifying and quantifying a range of analytes, includ-

ing low-level impurities, within complex product stream 

matrices at the point of need. 908devices.com

Unmanned transportation service delivers 
payload up to 14 lb
Valmie Resources Inc. has released the Aerolift eXpress, 

an unmanned transportation service that operates using 

military-grade vehicles and systems. With a focus on the 

energy sector, the joint venture partnership between 

Valmie and the privately held technology startup was dis-

closed in May at the Offshore Technology Conference in 

Houston. Valmie is a development-stage company dedi-

cated to the rapid commercialization of unmanned 

aerial system technologies and solutions. “Currently, Aer-

olift can deliver a sizable payload of up to 14 lb within an 

operating radius of 250 miles [402 km], with plans to 

increase the payload size to as much as 80 lb in subse-

quent development phases,” said James Stafford, Aerolift 

eXpress CEO and founder. valmie.com 

The G908 analyzer weighs only 28 lb. (Source: 908 Devices)
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F
or now the Lower Tertiary play sits in the shadow of 

its longer established higher producing neighbors, 

with the production and recovery effi ciency of its fi elds 

yet to be fully proven.

Various yet-to-fi nd estimates indicate the industry could 

double the current discovered Lower Tertiary resource 

base with continued drilling. There has been a signifi cant 

ramp-up in exploration over the past decade, with the 

play’s technical success rate running at more than 50% 

for the 60 or so wells drilled to date. However, drilling 

activity in recent times has slowed down and is likely to 

remain that way in the near-term future due to the cur-

rent price environment, although industry costs also will 

continue to fall.

More production data to come
At present the industry has only a limited sample of pro-

duction data from producing Paleogene projects such 

as Chevron’s Jack/St Malo and Petrobras’ Chinook/

Cascade, and it is likely too early to draw defi nitive con-

clusions on long-term potential and recovery from the 

play. Technology and the understanding of the full pro-

duction operating envelope as production data becomes 

available will ultimately drive peak production rates and 

ultimate recoveries.

In the Walker Ridge area the company’s Lower 

Tertiary ultradeepwater Stones development—the 

deepest production system in the world—is due 

onstream imminently and will fl ow its hydrocarbons 

via subsea wells to its FPSO unit.

Stones production will add more data to the indus-

try question of how to optimally develop the Lower 

Tertiary play in the Gulf of Mexico (GoM). Shell also 

has the Appomattox development in the eastern GoM 

that received sanction as well as three material discov-

eries that it is currently working on.

Play areas
The Lower Tertiary play extends over a large area of the 

central and western GoM, and its quality is largely con-

trolled by burial history, according to David Reid, deep-

water appraisal manager for Shell Upstream Americas. 

He said, “The Lower Tertiary—or Paleogene—from 

an industry perspective has a lot of discovery risk lying 

largely behind it as a play, while ahead is the job of 

determining how to best develop it.” Speaking at Hart 

Energy’s Offshore Executive Conference (OEC), he 

added, “You can split the play into the Perdido area to 

the west—which has shallower, lower pressure reservoirs 

with variable fl uid types, and in the better quality reser-

voirs reasonably good recovery effi ciencies overall—and 

Evolving the Lower Tertiary 
The Lower Tertiary has fully emerged as the GoM’s ‘Next Big Play,’ at least from a 

volume perspective, with 5 Bbbl of estimated recoverable reserves discovered so far. 

REGIONAL REPORT:

GULF OF MEXICO

Production data from the GoM’s Lower Tertiary play are still rel-

atively scarce, so data from Shell’s Perdido spar platform in the 

western GoM, which came onstream six years ago, have added 

and continue to add invaluable fresh insights into reservoir 

performance along with further data from other more recently 

onstream producing Paleogene fi elds such as Cascade-Chinook 

and Jack/St. Malo. (Source: Shell)
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the Central GoM area, where the reservoirs are very deep 

with higher pressures and temperatures and where devel-

opment challenges relate to rock and fl uid properties.”

To date the central GoM area is where the majority 

of discoveries have been made so far, with progressive 

expansion of the play from Walker Ridge into Keathley 

Canyon, Garden Banks and Green Canyon areas. This 

expansion has led to some interesting and emerging 

differences between the Central Outboard and Inboard 

Paleogene areas. The Outboard Central Paleogene area 

has typically produced large, thick complex structures, 

but more recent industry Inboard Central discoveries 

seem to suggest the potential for higher and better poros-

ity preservation, interestingly at deeper reservoir depths/

higher pressures, higher permeabilities and better fl uid 

properties relative to the Outboard area.

5 Bbbl resource
The Lower Tertiary appears to have fully emerged as the 

next play type, at least from a volume perspective, in the 

GoM. According to various industry estimates, there is 

about 5 Bbbl of potential recoverable resource discovered.

Reid commented, “You have the western area, the 

Perdido area, which is still very interesting. We are active 

there, and there’s the extension into Mexico. And then 

you’ve got the central GoM area, where activity has seen 

probably 60 or so wells drilled in total, but that activity 

has largely been around the outboard Paleogene, and 

there you’ve seen big structures and thick reservoirs. 

“As you move into the inboard area, industry results 

suggest that there could be better fl uid and rock proper-

ties there, which could be somewhat of a game changer 

around how the Lower Tertiary is going to be developed.”

Depending on future oil prices and capital spend, 

industry estimates show potential for up to 1 MMbbl of 

production by 2025 from the central GoM area, with the 

Lower Tertiary contributing potentially up to 800,000 

bbl/d of it.

Discussing future industry development, Reid high-

lighted that “we need to see signifi cant cost defl ation and 

also need to see stabilization and a rising of the oil price, 

but I think there is a lot of resource potential that could 

play into the industry supply from the deepwater GoM.”

Technology, simplicity and JIPs
Highlighting the role that technologies throughout the 

E&P life cycle are playing and could play in opening up 

the Lower Tertiary, Reid fl agged up seismic imaging as 

being “a direct driver” of the exploration success rates 

observed so far. With this comes the modeling related to 

basin, burial, fl uid and pressure predictions, and being 

able to distinguish what drives reservoir productivity may 

well separate the winners from the losers in the play. 

Panel discussions during the OEC highlighted the 

E&P sector’s move toward future 20,000-psi drilling and 

production systems, which the industry is currently in 

the process of qualifying for deployment. Deepwater 

rigs have in general been designed to handle 15,000-psi 

equipment, and changes to new 20,000-psi systems are 

only likely to be available on new rig designs. 

On the subsea side there are a number of high-profi le 

ongoing joint industry projects (JIPs) between a number 

of majors to develop a suite of 20,000/177 C (350 F) 

equipment. This program is going well, and those close 

to these projects indicate that the industry should see this 

equipment ready for installation in the 2019-20 period. 

REGIONAL REPORT:

GULF OF MEXICO

Chevron’s Jack/St.Malo Field has been fl owing oil and gas from the Lower 

Tertiary trend via subsea wells to the fi eld’s semisubmersible production 

unit in the Walker Ridge area since 2014. (Source: Chevron)
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Artifi cial lift also is a technology that will very likely be 

deployed in the Lower Tertiary, Reid said, adding that 

it already had seen “proven deployment on deepwater 

projects such as the Shell-operated Perdido Field in the 

GoM and the BC-10 project offshore Brazil.” 

Artifi cial lift is a technology that aids increased produc-

tion rates and improves overall recovery from low-energy 

reservoirs such as those expected in the Paleogene.

Standardization possibilities
Related to virtually all the technologies mentioned 

above, the E&P industry’s ongoing push to implement 

increased standardization across the board already is 

emerging in the Lower Tertiary, Reid pointed out.

“I think standardization is interesting because it’s 

been touted around the oil and gas industry for many 

years. Now, if you look to the Lower Tertiary, you 

are actually starting to see standardization emerg-

ing through JIPs. So in the Project 20K initiative for 

drilling and subsea, for example, you’re seeing joint 

industry initiatives to develop one set of technology to 

deliver that. 

“That actually becomes incredibly important if, as an 

industry, we’re trying to unlock a play at a reasonable 

cost metric.”  

The Lower Tertiary is a play that emerged in an era of 

rising oil prices, higher costs and maximum volume/value 

focus—very much an enabling environment for opening 

up a new play. But it is increasingly likely that it will be 

fully developed and matured in a very different era, one of 

minimum scope/maximum scale and a requirement for 

disciplined capital deployment and returns. 

The GoM has, of course, been at this brink a few 

times before—the Shelf to deepwater, amplitude plays 

to poorly imaged subsalt, shallow to very deep reser-

voirs, and normal pressures to HP/HT, for example. It 

is almost inevitable, therefore, that perseverance, inno-

vation and competition will converge to allow the indus-

try to successfully unlock the next chapter in the GoM’s 

deepwater life cycle. 

The Turritella FPSO unit is on location at the ultradeepwater Stones Field and due to come onstream imminently for Shell. It will add 

vital new reservoir data to the GoM’s growing Lower Tertiary inventory. (Source: Shell)
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D
ry holes are usually disappointments. But the frst dry 

hole in the Lower Tertiary part of the U.S. Gulf of Mex-

ico (GoM) turned out to be anything but disappointing.

According to a Bloomberg Business article, the well 

was drilled in 1996 by Texaco and partners Shell, Amoco 

Corp. and Mobil Corp. The four companies had a group 

of blocks that had been idle for about 10 years, and 

they were excited by the structures they were seeing on 

the seismic data. But the water depth—2,324 m (7,625 

ft)—was daunting at the time, and the risk of not fnding 

oil-bearing sands was quite real.

The decision was made to go ahead on the BAHA well. 

The partners were unable to even reach their target depth 

due to technical diffculties, but the well did fnd a layer of 

oil-bearing sands that prevailing wisdom said could not be 

present. Robert Ryan, a geologist for Texaco at the time, 

told Bloomberg, “It busted every model we had.”

BAHA 2 was another dry hole but confrmed the 

extent of the sands, which ended up covering two-thirds 

of the GoM. The frst discoveries in the immediate vicin-

ity, home to the Perdido Fold Belt (PFB), were Trident 

in 2001 and Great White in 2002. Since then the PFB has 

garnered headlines as one of the most prolifc producing 

areas in the world.

Geology
According to a presentation given by Milena Colmenares 

of PEMEX, the PFB is part of a Cenozoic compressional 

fold system that contains Upper Jurassic-Eocene age 

strata that folded during the early Oligocene. It was 

formed by gravity sliding and contains Cretaceous to 

Eocene sedimentary rocks.

An article on the American Association of Petroleum 

Geologists’ website titled “Emergence of the Lower 

Tertiary Wilcox Trend in the Deepwater Gulf of Mex-

ico” noted that the BAHA 2 well was the frst to link the 

onshore Wilcox trend to the deep waters of the GoM, 

confrming that the trend covers more than 403 km (250 

miles). The Cascade discovery in 2002 extended the 

trend to the east as well.

An article in The Oil and Gas Year puts the areal extent 

of the PFB at about 40,000 sq km (15,444 sq miles). It 

extends across the maritime border between the U.S. and 

Mexico, and PEMEX has had its share of discoveries, includ-

ing the Trion-1, Supremus-1, Maximino-1, PEP-1 and Vespa-

1. Its Exploratus-1 well has been one of the most recent to 

test the area, drilled to 6,130 m (20,112 ft) and with esti-

mated reserves of 150 MMbbl to 200 MMbbl of light crude.

Perdido production
But Shell has had even greater success, estimating in 

early 2015 that the PFB area made up 50% of its U.S. oil 

and gas production. The area has become so prolifc for 

Shell that it has installed the world’s deepest production 

platform over the site in about 2,450 m (8,000 ft) of 

water. It came onstream in 2010. Production from Great 

White, Silvertip and Tobago are served by the host plat-

form. Shell operates the platform as well as Great White 

and Tobago, while Chevron operates Silvertip. The facil-

ity is capable of producing 100,000 boe/d.

Built by Technip in Pori, Finland, the spar traveled 

13,200 km (8,202 miles) to reach its fnal destination in 

August 2008. It has 22 direct vertical access wells with the 

capability for another 13 tieback wells from subsea com-

pletions in the area.   

Unlocking the Lower Tertiary 
Discoveries in the PFB confrmed a world-class resource.

This image shows the process of assembling the spar and decks 

of the Perdido host platform. (Source: Shell)
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1 Colombia

In the VIM 5 Block in Colombia, an 

appraisal well by Canacol Energy 

in the Clarinete gas feld, #1-Oboe, 

fowed 736,238 cu. m/d (26 MMcf/d) 

of gas with no water from the Cien-

aga de Oro reservoir. According to 

the company, the fow test was the 

frst of three separate tests planned 

on gas-bearing reservoir intervals 

within the reservoir encountered at 

#1-Oboe. The well was drilled to 2,972 

m (9,751 ft) and hit 48 m (157 ft) of 

net gas pay. The average porosity was 

23% within multiple stacked sand-

stone reservoirs in the primary Tertia-

ry-aged Cienaga de Oro target—the 

thickest gas pay encountered in Cien-

aga de Oro at the Clarinete discovery. 

2 Bolivia

Repsol has discovered about 113 Bcm 

(4 Tcf) of gas reserves in Bolivia’s Caip-

ipendi Block in Chuquisaca Province. 

According to Repsol, the three new gas 

felds, Boicobo, Ipaguazu and Boyuy, 

potentially increase the country’s 

reserves by 40% and have suffcient gas 

reserves to fulfll the demand of Boliv-

ia’s main gas exports to Brazil for more 

than 10 years. The Caipipendi discov-

ery is the latest achievement in Phase 3 

of Repsol’s Margarita-Huacaya Project. 

In May 2015 it made a signifcant dis-

covery at #1-Huacaya. 

3 Senegal

Appraisal testing results by Cairn 

Energy were announced for #3-SNE in 

offshore Senegal’s Sangomar Block. 

Two drillstem tests were conducted 

within the upper reservoirs. The frst 

test fowed at a maximum rate of 

about 5.4 Mbbl/d of oil and a main 

fow rate of about 4 Mbbl/d from a 

15-m (49-ft) zone. An additional 5.5-m 

(18-ft) zone was tested for a combined 

maximum rate of about 5.2 Mbbl/d. 

All tests were conducted on a 56⁄64-in. 

choke. The test confrms similar res-

ervoir quality and correlation of the 

principal reservoir units between 

#1-SNE, #2-SNE and #3-SNE. Accord-

ing to the company, initial indications 

confrm the same 32-degree-gravity oil 

quality as seen in #1-SNE and #2-SNE 

in the Sangomar Block.

4 Ireland

In the southern part of offshore Ire-

land’s Porcupine Basin, Europa Oil & 

Gas Holdings Plc announced that three 

3-D seismic mapped prospects indicate 

a gross mean unrisked prospective 

resource of 895 MMboe in license area 

LO 16/2. In the area of interest the 

company has identifed three new pre-

rift prospects that have been proven 

successful in offshore Newfoundland’s 

Flemish Pass Basin. In addition, 1.5 Bboe 

of gross mean unrisked prospective 

resources were identifed across three 

Cretaceous prospects on FEL 3/13, 

and 595 Mboe of gross mean unrisked 

prospective resources were identifed 

across four prospects on FEL 2/13. Addi-

tional technical evaluation is planned, 

some government approvals have been 

awarded and license applications are 

being reviewed. The LO 16/2 comprises 

blocks 54/3 and 54/8 and covers about 

522 sq km (201.5 sq miles), adjoining 

the eastern boundary of FEL 3/13.

5 UK

UK Oil & Gas Investments (UKOG) 

announced more results from explo-

ration at #1-Horse Hill in PEDL137 in 

the Weald Basin in Sussex, England. 

About 900 bbl/d of 40-degree-grav-

ity oil has fowed freely at a stabilized 

rate from a 27-m (88-ft) aggregate 

perforated zone within the Upper 

Kimmeridge Limestone interval at 

a depth of about 840 m (2,756 ft). 

It was tested on a 1-in. choke and 

initially fowed 700 bbl/d. The com-

pany is planning to test a shallower 

Portland Sandstone zone at about 

615 m (2,018 ft). Additional testing 

is planned in the Lower Kimmeridge 

Limestone zone, and an appraisal 

well also is planned. UKOG owns 

a 65% participating interest with 

partners Magellan Petroleum Corp., 

35%, as well as the adjacent License 

PEDL246 in the Weald Basin.

6 Egypt

Eni announced a new gas discovery at 

the Nooros East exploration project 

in Egypt’s Abu Madi West license. The 

#1X Nidoco North is in the Nile Delta. 

The well was drilled from an onshore 

rig as a deviated well to the Nooros 

East Field in the offshore waters. 

The well encountered more than 43 

m (141 ft) of net gas- and conden-

sates-bearing sandstone layers of Mes-

sinian age. Additional testing and two 

more exploratory wells are planned. 

Eni holds a 75% stake in the Abu Madi 

West concession in partnership with 

BP, which holds the remaining 25%.

7 Egypt

The frst appraisal well at the Zohr 

discovery, #2X Zohr, was completed 

by Eni in the Shorouk Block in Egypt. 

The #2X Zohr is 1.5 km (.93 miles) 

southeast of #1X Zohr and downdip 

on the fank of the Zohr structure. 

Water depth is 1,463 m (4,800 ft). 

The appraisal was drilled to 4,171 m 

(13,684 ft) and hit 355 m (1,164 ft) of 

a continuous hydrocarbon column in 

a carbonate sequence with excellent 

reservoir characteristics: 305 m (1,000 

ft) of net pay. The formation evalu-

ation program confrmed the same 

gas-water contact, and connection 

with the discovery well indicates Zohr 

as a single and continuous gas reser-

voir. Three additional delineation 

wells are planned for the feld. Eni 

holds 100% of the contractor’s work-
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ing interest in the Shorouk Block and 

is the operator of the concession.

8 Tanzania

Dodsal Group announced an 

onshore gas discovery in Tanzania’s 

Ruvu Block, located about 30 km 

(19 miles) west of Dar es Salaam. 

The current estimated size of the 

resource is 6.1 Tcm (217 Tcf) of gas. 

The company has drilled three prior 

wells at #1-Mbuyu, #1-Mtini and 

#3-Mambokof  in the exploration 

area in Coast Region. Additional 

exploration is ongoing in the Ruvu 

Block. Dodsal owns 100% interest 

and operatorship of the Ruvu Block.

9 Myanmar

A deepwater gas discovery was 

announced in offshore Myanmar’s 

Block A-6 in the Bay of Bengal’s Rakh-

ine Basin by Woodside Petroleum. 

Exploration well #1-Shwe Yee Htun is in 

2,030 m (6,660 ft) of water. It was drilled 

to 5,306 m (17,408 ft) and intersected a 

gross gas column of about 129 m (423 

ft) and about 15 m (49 ft) of net gas 

pay within the primary target interval, 

which was conf rmed by pressure mea-

surements and gas sampling. Additional 

data evaluation and testing is underway. 

The exploratory well targeted one of 

many identif ed channel complexes 

that run over the large Saung anticlinal 

feature. Operator Woodside owns 40% 

interest along with partners MPRL 

E&P holding 20% and Total with the 

remaining 40% interest.

10 Australia

Carnarvon Petroleum Ltd. announced 

results of the estimated contingent and 

prospective resources at its #1-Roc dis-

covery in Western Australia’s Block 

WA-437-P. The discovery well con-

f rmed up to 10.5 Bcm (372 Bcf) of gas 

and 18 MMbbl of condensate recover-

able (gross 3C contingent resource). 

Additional prospective resources have 

been estimated at 9.2 Bcm (328 Bcf) of 

gas and 16 MMbbl of condensate recov-

erable (gross high estimate prospective 

resource). The preliminary minimum 

economic f eld size as estimated by Car-

narvon is about 9.2 Bcm (325 Bcf) and 

17 MMbbl of condensate (gross). An 

appraisal well, #2-Roc, is planned to 

conf rm higher volumes, and it will be 

about 5 km to 6 km (3.1 miles to 3.7 

miles) east of #1-Roc. Carnarvon (20%) 

is the block operator, and partners 

include Quadrant Energy (40%), which 

purchased Block WA-437-P rights from 

Apache Corp.; JX Nippon (20%); and 

Finder Exploration (20%). 
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PEOPLE

Robert (Bob) Conners 

has been named CEO of 

Umbilicals International, a 

Seanamic Group company. 

Enercapita appointed Greg Tisdale 

as the trust’s CEO and appointed 

Craig Hruska chairman of the board 

of directors. 

Freudenberg selected Dr. 

Andreas Raps as CEO of 

EagleBurgmann Germany, 

a joint venture of EKK and 

Freudenberg Group. 

CONSOL Energy announced the 

retirement of Chief Commercial 

Offcer James C. Grech in April. No 

successor is to be appointed due to 

corporate reorganization.

Sigma Cubed Inc. 

(SIGMA³) promoted  

Charlotte Kula to CFO. 

Warren Resources Inc.’s board of 

directors named James A. Watt chief 

restructuring offcer, to serve in that 

position in addition to his other posi-

tions as president and CEO.

Santos Ltd. made new appoint-

ments to its executive team: Bill 

Ovenden was named vice presi-

dent exploration, Brett Woods 

was named vice president devel-

opment, Vince Santostefano was 

named COO, John Anderson was 

named executive vice president 

commercial and business develop-

ment, Andrew Seaton was named 

CFO and Angus Jaffray was named 

executive vice president strategy 

and corporate services. In addition, 

Peter Hearl and Guy Cowan were 

appointed to the board as indepen-

dent nonexecutive directors.

OFS Portal LLC’s Dave 

Wallis (left), the director 

for Eastern Hemisphere, 

retired after more than  

15 years with the company. His 

duties transitioned over to CEO 

Chris Welsh. 

JMC Capital Partners 

selected Bill Tamul as  

a principal.

Anja Bischof is the new head of the 

representative offce of DEA Deut-

sche Erdoel AG in Berlin.

Jim Kang, Ph.D., PE,  

joined CDM Smith as a 

vice president and indus-

trial water and wastewater 

expert in the company’s Industrial 

Services Group. 

Chevron Corp. named Randolph S. 

Richards corporate vice president 

and treasurer.

Consumers Energy named Shaun 

Johnson vice president and deputy 

general counsel.

Hoover Container 

Solutions appointed 

Scott Meints (left)

vice president of 

service operations, and Adolfo Aguil-

era (right) has joined Hoover as vice 

president of manufacturing. 

William L. Boeing, EXCO Resource’s 

vice president, general counsel and 

secretary, resigned April 15, with W. 

Justin Clarke succeeding him.

Global Marine 

Systems Ltd. pro-

moted Mikkel 

Gleerup (left) to 

the role of director, sales and  

commercial. Darren Lam (right) 

joined SB Submarine Systems, a 

company joint venture in China,  

as managing director. 

AccessESP named John 

Algeroy as the Europe and 

Africa region manager. 

ACD LLC has appointed 

Doug Rosson director of 

business development and 

general manager of its 

Houston service center. 

The Australian Petroleum Produc-

tion & Exploration Association 

(APPEA) welcomed Sean L’Estrange 

as Western Australia’s new Minister 

for Mines and Petroleum.

Aquatic Engineer-

ing & Construction 

Ltd., an Acteon 

company, selected 

Bob Terrell (left) as regional man-

ager and Andrew Blaquiere (right) as 

proposals and project engineer. Both 

will focus on growing Aquatic’s busi-

ness in the Americas. 

Magma Global named John Jondle 

senior adviser, based at Magma’s 

Houston offce.

Conductor Installation 

Services Ltd., an Acteon 

company, appointed James 

Chadd managing director.  

Trelleborg Sealing Solu-

tions named Linda Muroski 

president of marketing 

Americas. 

Richard Alan Morgan joined Bell 

Geospace Inc. as senior geoscientist.

Isabell Hametner has been 

named new head of human 

resources at OMV. 
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The National Ocean Industries Associ-

ation board of directors elected Kevin 

McEvoy as chairman and Dave Welch 

as vice chairman for the upcoming 

2016-17 term.

Petroleum Geo-Services ASA named 

Walter Qvam new chairperson of  

the board.

Bibby Offshore Holdings  

Ltd. named Archie Kennedy 

to the board as a nonexecu-

tive director. 

COMPANIES

ESMA Industrial Enterprises has 

opened the frst Holmatro Pre-

mium Service Center in the Middle 

East. After an intensive training period 

with Holmatro, all of the testing equip-

ment and specialist tools needed to 

carry out the servicing and repairs of 

hydraulic cylinders, pumps, hoses, 

control valves, and mechanical and 

lifting tools were installed in the new 

service center.

Petroplan has expanded into Mozam-

bique, having received its offcial business 

license in early March. The Maputo- 

based team, which is working with one of 

sub-Saharan Africa’s leading oil and gas 

companies, will be supported by existing 

Petroplan offces in London, Houston, 

Calgary, Dubai and South Africa.

Siemens opened its Cyber Security Oper-

ation Center for the protection of indus-

trial facilities, with locations in Lisbon 

and Munich in Europe and one in Mil-

ford, Ohio, in the U.S. Siemens indus-

trial security specialists based at these 

sites monitor industrial facilities world-

wide for cyberthreats, warn companies in 

the event of security incidents and coor-

dinate proactive countermeasures.

Flogistix LP launched a new Downhole 

Services Division in March. The Okla-

homa City-based company now offers 

services including composite coiled 

tubing, steel tubing, nitrogen mem-

brane service, artifcial lift installation, 

and purging and pressure-testing of 

vessels at gas plants and pipelines. 
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last
WORD

Wade Welborn, Baker Hughes

“T
he best place to fnd oil is where it has been found 
already” has never been truer than it is today. More 

than 70% of global oil and gas production comes from 
felds that are more than 30 years old. Mature felds are 
essential to helping operators meet their objectives during 
low-price environments such as the one we are now experi-
encing. In depressed markets, operators increasingly turn 
their attention to high-value return on existing assets that 
meet the price threshold. Mature felds are predictable in 
terms of both production and revenue. Infrastructure is in 
place. The reserves are booked; they just need to be pro-
duced and converted to cash.

However, operational, techni-
cal and economic challenges also 
are magnifed in mature felds. 
Contrary to the notion that the life 
of a producing asset ends when 
production runs out, the reality is 
that the life of the asset ends when 
proft runs out. The role of service 
providers in helping to optimize 
production—and thus, the revenue 
stream—while lowering operat-
ing costs is crucial to revitalizing 
mature assets economically at lower oil prices.

But what exactly is that role? And what costs are 
we talking about? Artifcial lift presents an excellent 
example. Every mature asset will require artifcial lift at 
some point, and simply procuring—and providing—an 
artifcial lift system will likely boost production tempo-
rarily. But optimizing the asset by adding incremen-
tal production while reducing lifting costs over time 
requires a holistic approach, with service companies 
viewed and treated as trusted advisers. This in turn 
requires openness and superb communications.

A clear understanding of the asset requires knowl-
edge about the reservoir characteristics and behavior, 
including the production history. It is imperative to 
have production data at the outset to understand where 
the reservoir is in its life. Assessing the current per-

formance of the asset helps identify opportunities to 
increase production or lower the lifting cost per barrel.

Detailed technical and economic evaluations can then 
be performed to develop the right artifcial lift systems 
for the right applications. What pressure drawdown is 
needed? How many pump stages, what type of horsepow-
er in the motor, buildup of scale or other solids—these 
are among the variables that go into designing artifcial 
lift systems. The answers to these questions and others 
will help the team select the best design for the specifc 
application and assess how it will impact the feld.   

Optimal results are impossible without optimal 
design, and optimal design is impossible without accu-
rate, granular information. 

Openness and sharing of informa-
tion continues to be crucial for faw-
less execution in the feld. Both advis-
er and advisee must know and under-
stand the objectives and variables to 
effectively monitor the system and its 
operation over time, and to be able 
to make adjustments that will extend 
system runlife and incrementally 
improve production over time. Even 
when the artifcial lift system fails—
and they all do, eventually—there is 
an opportunity to further optimize 

operations through collaborative failure analysis. 
I have witnessed the benefts that can accrue from this 

type of approach. In a large EOR project in a very mature 
feld with hundreds of electric submersible pumps, a 
close working relationship and constant web-enabled 
monitoring of operations improved incremental produc-
tion in 2015 while saving the operator more than $7.5 
million by reducing downtime and improving runlife. 

The lowest price is not always the best value for mature 
assets. The best results and value come from an advisory 
operator-service company relationship and a shared, pro-
active approach that enables a holistic understanding of 
the asset, business objectives, the economic threshold, 
the application, the design, and operational approach to 
deliver a solution that meets the unique requirements of 
every operator and feld.  

Revitalizing mature assets: profting 
from advisory relationships  
Optimizing mature assets requires a holistic approach.

The lowest price  
is not always the 

best value for 
mature assets.
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