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Low oil price challenges Total’s deep 
offshore philosophy
By Mark Thomas, Editor-in-Chief

With Total operating more than 10% of 

the world’s deepwater production, the 

French major’s deep offshore philosophy 

is being fi rmly stress-tested by the low oil-

price environment.

Price war underway in Eagle Ford for 
limited workover jobs
By Hart Energy Market Intelligence Series

Some Eagle Ford operators are working as 

cheaply as possible to get whatever work 

they can. Contractors report a majority of 

work is focused solely on routine mainte-

nance, done only as necessary.

Advanced 3-D seismic collection, 
processing reduces risks, costs
By Larry Prado, Hart Energy

At the 3-D Seismic Symposium in 

Denver, executives and geophysicists 

pointed out the potential of 3-D and 

ambient seismic data collection as a 

standard tool for asset or fi eld devel-

opment activities.

Shell will begin new Brazil exploration phase
Shell wants to keep investing in Brazil despite recent market uncer-

tainties as the country has viable oil reserves, Shell Brazil CEO Andre 

Araujo said.

Eni: test results show Zohr’s ‘great production capacity’
Eni’s production test of Zohr 2X, the fi rst appraisal well of the Zohr discovery 

offshore Egypt, delivered up to 1.2 MMcm/d (44 MMscf/d). During the test, 

120 m (394 ft) of the reservoir were opened to production. Data collected 

and analyzed have proved that the well has a great production capacity, 

which is estimated in a deliverability of up to 7 MMcm/d (250 MMscf/d) in 

production confi guration, Eni said.

Sabine makes discovery in Harrison County
A horizontal Cotton Valley-Hardwood Field discovery by Sabine Oil & 

Gas was announced in Harrison County, Texas. The #1H Willoughby-

Moseley SA is fl owing 160,386 cu. m/d (5.66 MMcf/d) of gas, 54 bbl/d of 

57-degree-gravity condensate and 4,980 bbl/d of water.

Chevron shifts focus to shale, brownfi eld 
opportunities
By Velda Addison, Senior Editor, Digital News Group

Base and short-cycle spending accounted for 40% 

of Chevron’s capital program in 2015. That will 

grow to 45% this year, 60% in 2017 and 65% in 2018.

DOWNLOAD
THE APP
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A parallel universe 
 
Planet Oil can only eye with envy the space  
industry’s stellar PR image.

T
he oil and space industries have much in common. Both undertake 
harsh-environment exploration. Both carry out drilling, cost a stack of 

money and can be subject to devastating disasters. 
But when it comes to how they are portrayed and received by the outside 

world, the similarity ends right there. 
I would hazard a guess that most of us in the upstream sector follow with 

genuine interest the challenges that our engineering and scientist cous-
ins undertake in the space race and the achievements that are deservedly 
praised. 

I also can speak for most editors when I say the media loves a good head-
line. The excuse to roll out clichés about the “Red Planet” and “Alien Life on 
Mars” and write of spacecraft traveling 495 million km (308 million miles) to 
try landing at 21,000 km per hour (13,000 miles per hour) is too tempting.

But I’ll wager that the plaudits also are read by most of us with a wry smile. 
How we envy the good will and admiration that the space industry receives 
from the media and public alike with so relatively little PR effort! 

The latest achievement saw the European-Russian ExoMars 2016 mission 
launch a rocket toward Mars as part of a $1 billion-plus program to look 
for methane as potential evidence of microbial life. Part two of the mission, 
subject to fnding enough funding (another similarity it has with us), will in 
2018 send a rover capable of drilling up to 2 m (6.6 ft) deep. 

The same day back on Earth, Shell had its feet frmly on the ground, con-
frming frst oil from Phase 3 of its ultradeepwater Parque das Conchas proj-
ect. It is fowing via fve wells connected to the Espirito Santo FPSO vessel in 
waters nearly 2 km (1.2 miles) deep offshore Brazil.

On the other side of the world less than 24 hours earlier, Eni also con-
frmed production startup at the world’s northernmost oil platform, Goliat 
in the Arctic Barents Sea. At an estimated development cost of $5.6 billion, 
it has been a hugely challenging project in multiple respects. But it is safely 
onstream and will fow up to 100,000 bbl/d.

Both these show how our industry is achieving astonishing things on a 
regular basis to provide heat, light and power for all. But try to fnd much 
in the way of public plaudits and you’ll struggle. The positive vibes that gush 
whenever space achievements are announced vaporize in the heated atmo-
sphere that surrounds the E&P business, judging by my quick orbit around 
the world of social media—more than 1,000 same-day “retweets” 
lauding ExoMars’ success vs. a mere handful for Shell and Eni.

We know oil is not sexy. It is what it is. But sometimes this 
business must wish it had some of that Star Trek factor... 

http://EPmag.com
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Darren Barbee, Hart Energy  

E
OG Resources Chairman and CEO William R. Thomas 

cleared the air a bit at a luncheon Feb. 10 at NAPE Sum-

mit, speaking about the U.S. role in global energy and the 

willingness of companies to, in essence, slash their own tires.

In short, the U.S. isn’t going to be the new swing pro-

ducer. Deeper cuts in capex in 2016 might fnally stop the 

oil output and save a few balance sheets. But rewarding 

production in an oversupplied market has been a large 

part of the problem.

Since the downturn began, EOG’s response has been 

to stop, drop and drill a lot less. Thomas said that, 

going into 2015, EOG had been growing at a 40% com-

pounded annual growth rate. In 2015, EOG set its sights 

lower: zero growth.

“We’re not going to grow oil into an oversupplied mar-

ket,” Thomas recalled saying. “That made no sense to us 

at all.”

He said it made even less sense to outspend cash fow 

to grow oil production. “Why do you want to destroy your 

balance sheet and grow oil at low oil prices?” he asked.

Thomas also dismissed the notion that improving hori-

zontal well effciencies will keep the market oversupplied 

for longer. While lateral lengths had been a driver for 

production, he said the biggest improvements have run 

their course.

“Shale effciencies are not the main driver,” he said.

Rather, what drives production now is the number of 

wells put to sale. “The U.S. will be either on growth mode 

or decline mode based on how many wells are complet-

ed,” he said. 

Thomas said 2015 production didn’t fall as far as many 

thought, in part because companies were unwilling to 

curb spending. Until supply and demand equalize, pump-

ing more oil will only hurt U.S. energy companies by con-

tinuing the glut of oil, Thomas said.

Even as commodity prices cratered through year-end 

2015, the industry struggled to rein in production.

Thomas said the disappointing decline is tied to wages. 

“Most everybody’s compensation factors are driven by 

reserve growth and production growth,” he said. “You 

want to know why most of the industry outspent cash 

fow last year trying to grow production? That’s the way 

they’re paid.”

At EOG Resources, returns are the primary incentive for 

employees. That means reducing costs and getting more 

for less became the incentive.

Returns to spender
If other E&P companies have gone on diets 

during the downturn, EOG has taken to fasting. 

Internally, the company sees itself as much a 

technology company as an E&P company.

“Like a lot of folks, we’ve beneftted off the 

service industry with tremendous cost reduc-

tions,” Thomas said.

But only one-third of EOG’s cost reductions 

were from service companies dropping rates. 

The other two-thirds were driven by technology 

and effciency. “We didn’t rely on the service 

industry,” he said. “We took it in house and we 

developed our own proprietary internal technol-

ogy on how to complete wells [and] drill wells.”

The company has seen remarkable improve-

ments through high-density fracturing, which 

clusters fractures within about 100 m (300 ft) 

of the wellbore. In 2010, EOG’s fracturing cre-

ated about 540 events per 305 m (1,000 ft). In 

How to fip the kill switch on oil overdrive  
EOG CEO says rewarding production in an oversupplied market is not helping the situation.

William Thomas addresses the crowd at the NAPE Global Business Conference. 

(Source: NAPE Global Business Conference)

http://EPmag.com
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2015, about 4,030 fracturing events were created along 
the same distance.

The company is also hyper-vigilant about cost: Every nut 
and bolt, every process of the business is a potential place 
to slash costs.

Thomas said the company also has seen itself as growing 
organically. Though it executed some small bolt-on acqui-
sitions in 2015, “we’ve never grown the company through 
acquisitions or mergers.”

Its vaunted position in the Eagle Ford, which stretches 
193 km (120 miles) across Texas, consists of 561,000 acres 
in the oil window. “We paid $450 per acre for it,” Thomas 
said. “It’s some of the best rock in the Eagle Ford.”

The company has focused on maximizing its returns by 
drilling in its best plays: the Eagle Ford, Delaware Basin 
and Bakken. But Thomas also told the crowd that compa-
nies should work together to swap out acreage to block up 
their positions.

“There’s a lot of things we can do to help each other get 
better,” he said.

Reset button
The countdown starts at $60.

As oil begins to trend back up, Thomas sees that as the 
price to restart production growth—in the neighborhood 
of about 500 Mbbl/d. But it will take 12 months or more to 
restore that production, he said. The biggest hold up will be 
the oilfeld service industry.

“They’ve made a tremendous reduction in people, so it’s 
going to take quite a while to get those people back in and 
get them back to the effciencies we had before,” Thomas 
said. “We don’t think it’s going to happen very quickly.”

EOG won’t be immediately 
ramping up production just 
because oil hits $60, at least not 
for a while. Thomas said the 
company will wait to make sure 
the market is in good shape, bal-
anced and with a future.

“We don’t want to ramp it up 
and drive the price of oil back 
down again,” he said.

Frack swing
EOG is one of the largest oil 
producers in the domestic oil 
industry. But as a whole, oil pro-
ducers make up a massive global 
force. And its momentum can 
make it roughly as nimble as an 
18-wheeler in water.

The industry’s inability to turn production on and 
off on a dime makes it an unlikely successor to OPEC’s 
role as swing producer. So far, the U.S. hasn’t reacted 
fast enough to thwart its own production.

“Some people think you can turn the U.S. off and 
on like a light switch,” he said. “That’s not going  
to happen.”

But Thomas said the world will need U.S. horizontal 
oil growth, which has become a major source of new 
oil supplies. Future oil demand will be supplied by the 
Arab Gulf states and the U.S., which is more expensive 
to produce but has seen marginal costs fall to $70 to 
$80 per barrel.

“Conventional discoveries worldwide are few and far 
between,” Thomas said. “It’s diffcult to fnd conven-
tional sources of oil except in ultradeep water or some 
country you don’t want to be in.”

The future of the oil and gas business will be far more 
discriminatory going ahead at lower prices, Thomas 
said. “Everybody can’t quite succeed at the same level,” 
he said. “At $95 oil it’s pretty easy. Everybody can do it 
and make money. At $30 oil almost nobody can.” Very 
few operators can muster a 10% internal rate of return 
at $40 oil, he said.

In the end, what still matters is the rock.
“Rock is the dominant factor in all productivity of 

these wells,” he said. “It’s highly variable in each play 
and each sweet spot.” Each play has a small sweet spot, 
especially compared to the gas plays. “So you better 
know geology, you better know your rocks and you bet-
ter know your geochemistry when you start working 
with oil because it’s very, very picky,” Thomas said.  

EOG’s Eagle Ford reserve potential has more than tripled since 2010. (Source: EOG Resources)
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Leslie Haines, Executive Editor-at-Large, 

Hart Energy’s Oil and Gas Investor   

S
hale pioneer and natural gas advocate Aubrey K. 
McClendon is gone, but his unbridled enthusiasm left a 

legacy of powerful reserves of shale oil and gas throughout 
America and numerous civic and charitable contributions 
to Oklahoma City. Both legacies will be enjoyed for many 
years to come. 

The founder, chairman and CEO of American Energy 
Partners LP died last month in a f ery car 
crash in Oklahoma City a day after being 
indicted on charges of rigging bids for 
leases in Oklahoma while he was chairman 
and CEO of Chesapeake Energy Corp. It 
was a shocking and tragic climax to one of 
the most stunning careers in oil and gas 
this generation had seen.

On the strength of his charm, savvy and 
forward-thinking, risk-taking approach 
to business, he and partner Tom Ward 
turned a $100,000 investment in 1989 into 
a multibillion-dollar company employing 
13,000 people at its peak. Chesapeake was 
named to Fortune’s 100 Best Places to Work 
f ve years running.

The record of Chesapeake’s achievements is impressive: 
At one time the company had an enterprise value of $34 
billion. It generated more than 30% of the growth in U.S. 
gas production over the f ve years to early 2012. It held 
nearly 538 Bcm (19 Tcfe) of proved onshore gas reserves, 
while also forming drilling company Seventy-Seven Energy, 
FracTech International and Chesapeake Midstream.

But the fortunes of this entrepreneur and his companies 
rose and fell on the volatility of commodity prices and an 
ever-larger hunger for capital, which led to outsized per-
sonal and corporate debt. At one time, Chesapeake was 
said to be the second-largest producer of gas in the U.S. yet 
was carrying more debt than Exxon Mobil, an astonishing 
testament to the cause and effect of the company’s aggres-

sive growth under McClendon’s leadership. He always 
swung for the fences. 

Numerous times at investor conferences we heard 
McClendon joke that if you had invested in Chesapeake, 
you would have made a lot of money—but suffered a heart 
attack or two along the way.

The year 2008 illustrates the roller coaster that the man, 
the company and his investors rode. Although Chesapeake 
shares hit $70 in July, by October they were as low as $12.65, 
and McClendon had to sell 94% of his shares in a mar-
gin call as gas prices plummeted. That same year, Fortune 

dubbed him “Mr. Gas,” and he signed a 
$3.375 billion joint venture (JV) in the 
Marcellus Shale with Statoil—the f rst time 
an international oil company entered a 
U.S. shale play.

Statoil paid $1.25 billion in cash upfront 
and f nanced the rest of its commitment 
by funding 75% of Chesapeake’s costs 
to drill and complete Marcellus wells. 
Through this and subsequent shale JVs 
or sales, McClendon essentially paid off 
all his aggressively priced acreage and got 
someone else to foot most of the drilling 
bill, bringing in money from Total, BHP 
Billiton and CNOOC as well. Even so, he 
continued to lease acreage in all the major 

plays except the Bakken, in turn necessitating the drilling of 
more wells (despite low gas prices) to hold those leases and 
driving Chesapeake deeper into debt.

He was an enthusiastic—at times reckless—visionary and 
innovator, one of the top generals leading the campaign to 
develop natural gas supply in this country.

The land grab
With his trademark optimism for the shales, McClendon 
began what he came to call “The Great North American 
Land Grab.” Chesapeake had more than 15 million net 
acres under lease and a leading position in 11 of the 
top 15 unconventional plays. By virtue of its status as the 
most active driller in the country, McClendon bragged, 
Chesapeake had knowledge of almost every shale well 
being drilled.

From 2005 to 2007, as the industry began to grasp the 
potential size of the shale prize and that horizontal frac-

Aubrey McClendon: Game changer  
He didn’t invent the shale revolution, but he certainly took it to the next level.

Aubrey McClendon

1959-2016

Editor’s note: In lieu of a World View, this month E&P 
recognizes the role that the late Aubrey McClendon played 

in the global shale revolution.
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turing was a game-changing technology, shale became a 
once-in-a-lifetime opportunity, setting off a frenzy of capital 
raising, leasing and drilling. McClendon and Ward sent 
hundreds of landmen across the country, usually driving 
up the price per acre to the dismay of other producers. 

This history made the federal indictment that punctuat-
ed his career all the more ironic.

 “Aubrey McClendon … indicted for keeping lease costs 
down. What delicious irony,” said Drillinginfo CEO Allen 
Gilmer in a blog post the day before McClendon died. 

 “Chesapeake was the frst company to recognize the 
unconventional revolution as a land grab, and if every 
location was drillable, a case could be made for making 
a step-change valuation redetermination for what they 
could pay for leasing those minerals … until the ability to 
put together sizeable blocks was available only to the very 
best-capitalized, or those able to raise massive amounts of 
capital. Raising massive amounts of capital is at the very 
core of McClendon’s sweet spot … ,” Gilmer said.

“If anyone doubts that Chesapeake was the principal 
driver of value in unconventionals, watch what happened 
when Chesapeake departed the plays they were in.” 

Advocating for gas
As supplies soared, McClendon began promoting more 
natural gas use. He was a founder of America’s Natural 
Gas Alliance and, in 2007, created the American Clean 
Skies Foundation. It was a sea change in thinking because 
in 2002, with 882 rigs drilling for gas, U.S. producers still 
weren’t fnding enough: Domestic production was down 
about 5%, according to a Credit Suisse First Boston analysis 
cited by Oil and Gas Investor. Later, there was talk of import-
ing LNG. But as the true potential of unconventional gas 
emerged, it upended the entire industry.

From then on, gas production rose steadily, even 
though the number of gas rigs decreased. McClendon 
responded by upping the ante on Chesapeake’s activity 
and adding more debt to fuel the increase.

In 2009, he met with Charif Souki, then-CEO of 
Cheniere Energy Inc. The company was building an LNG 
import terminal on the Louisiana coast based on the com-
mon wisdom of the day that the U.S. would eventually not 
have enough natural gas supply.

McClendon thought otherwise. He asked Souki if 
Cheniere might instead consider the idea of exporting 
U.S. gas. The rest is history, with Cheniere sending out the 
frst shipment of U.S. LNG in February.

McClendon was never one to shy away from a fght. He 
placed full-page anti-coal ads in Texas newspapers when a 
Texas utility announced plans to build six coal-fred power 
plants in the state. He always stood up for his company 

and its strategies, for the industry and for the promise of 
abundant natural gas supplies.

The ride to the top was marred in late 2007 when a 
credit crunch, made worse by gas prices falling below 
$6/Mcf (considered a devastating price at the time), 
threatened Chesapeake’s fast-paced growth trajectory. 
In response, McClendon announced Chesapeake would 
cut its production by 6%. His decision generated some 
unexpected fallout—Connecticut Gov. M. Jodi Rell sent 
an angry letter to Congress charging that Chesapeake and 
other producers were trying to manipulate the gas market 
to raise prices in an affront to consumers. She called for 
an investigation.

Tributes 

“The industry has lost a titan, one of the leaders 

of the shale revolution. This gentleman was one   

of the true oil and gas wildcatters and drove the 

industry for the last 15 years. He was the very 

defnition of a visionary, blazing his own trail and 

never afraid to take big risks, which made him all 

the more captivating to the rest of us. 

 “While he was an extremely controversial 

fgure, everyone has to admit that if there was a 

Mount Rushmore of the shale revolution, his face 

deserves to be etched in stone. His passion for the 

industry was contagious, as was his vision of U.S. 

energy independence.”  
      — Raymond James Energy Equity Research Team

“Aubrey McClendon was a huge fgure, a true frst 

mover who acted on his vision and did much to 

shape America’s new energy position.” 
— Daniel Yergin, IHS CERA 

“History will record that Aubrey was the largest 

driving force in America’s shale revolution that 

not only revolutionized the global energy indus-

try forever more but has driven down the cost of 

energy consumption for the world’s economies 

by trillions of dollars to the benefit of long-term 

economic growth. He was truly an American en-

trepreneurial hero.

 “He was my long-term great friend and will be 

missed by us all. His enormous personal energy 

created an unstoppable momentum.”

               — Robert A. Hefner III, The GHK Co.
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McClendon fought back, releasing a widely circulated letter 
to the governor defending himself, his company and the indus-
try for providing the benef ts of natural gas to the nation. He 
said the letter’s “incorrect and reckless statements” indicated 
the governor lacked an “understanding of the natural gas mar-
ket” and the role played by Chesapeake—at the time, the U.S.’s 
third-largest independent gas producer.

The following year, 2008, the Sierra Club announced its sup-
port for natural gas as a cleaner burning fuel than coal or oil. 
Executive Director Carl Pope told Investor that while the Sierra 
Club still favored renewable fuels, it now understood the role 
gas could play in improving air quality. It was later revealed that 
McClendon had been a major donor to the Sierra Club.

American Energy Partners
McClendon’s shale land grab came at a cost—a heavy debt bur-
den. In 2013, when iconic investor Carl Icahn took a prominent 
stake and restructured the Chesapeake board, McClendon was 
ousted from the company he had built.

Within days of leaving Chesapeake, however, McClendon 
announced that American Energy Partners was open for busi-
ness, with a billboard near the entrance to Chesapeake’s cam-
pus advertising that the new company was hiring. Jefferies & 
Co. again helped him obtain capital to start anew, this time $1.7 
billion in equity and debt commitments from The Energy and 
Minerals Group and First Reserve Corp.—one of the largest ini-
tial commitments for a startup in E&P history.

In short order, McClendon was back on track with the same 
playbook, buying up assets in several shale plays and raising 
more capital. But this time he cleverly set up each play as its 
own company, with the view that they could be better managed, 
more fl exible and eventually spun off as separate public compa-
nies or as separate entities sold to other producers. 

The management team of American Energy Partners has 
vowed to continue on with its plan, inspired by the innovation 
and business creativity of their founder, Aubrey McClendon.

—Oil and Gas Investor editors Nissa Darbonne, Darren Barbee 

and Steve Toon contributed to this report. 

Defi ning Moments
for Aubrey McClendon

1989   Aubrey McClendon and Tom Ward form  
 Chesapeake Energy Corp.

1993   The February IPO on NASDAQ nets pro- 

 ceeds of $25.2 million.

1998   Stung by price declines of more than  

 50%, (to $10.48 oil and $1.68 gas), Chesa- 

 peake takes an impairment charge of $1.2  

 billion for 1997 and 1998. In July 1998 it  

 hires advisers to contemplate a possible  

 sale of assets or the entire company.

2001   Acquires f rst Barnett Shale assets.

2005   Acquires Columbia Natural Resources for  

 $2.2 billion, entering the Marcellus. The  

 stock rises past $30.

2006   Starts drilling in the Haynesville Shale.

2007   Unveils the Haynesville, and at the OGIS  

 event in New York, McClendon said Ches- 

 apeake has 28 operated rigs in the Bar- 

 nett and could drill 400 wells per year in  

 that play alone. Sends a letter to Con-  

 necticut governor defending Chesapeake  

 and U.S. gas producers.

2008   Chesapeake shares fall as low as $12.65  

 as McClendon has to sell 94% of his   

 shares. Fortune dubs him “Mr. Gas.” Inks  

 $3.375 billion JV in the Marcellus with  

 Statoil. 

2009   Gas prices fall to $3. In December, inks a  

  $2.25 billion JV with Total in the Barnett.

2010  Sells an interest in Chesapeake’s Eagle  

 Ford holdings to CNOOC for $2.16 billion  

 in cash and drilling carries—the com-

 pany’s f fth shale JV since 2008.

2010   At Chesapeake’s annual investor day,   

 McClendon predicts the shale land grab  

 is over, consolidation among shale players  

 will begin and that the company will transition  

 to a more oil-weighted portfolio.

2012   By now Chesapeake has signed seven  

 large JVs on an aggregate 1.5 million net  

 acres for $14.8 billion while retaining   

 interest in 3.6 million net acres.

2013   Leaves Chesapeake in April and forms  

 American Energy Partners that same month.

McClendon posed on stage 

with a promotional t-shirt 

during one of Hart Energy’s 

DUG conferences, where 

he was a frequent speaker. 

(Photos courtesy of Oil and 

Gas Investor)
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INTELLIGENCE

Richard Mason, Chief Technical Director

T
oo much of a good thing? That might be the case 
when it comes to oilfeld services in Appalachia. The 

region offers a world-class resource opportunity for nat-
ural gas and associated products with astonishing well 
productivity thanks to the adaptation of high-density 
completion techniques.

Appalachia refects the classic conundrum in the 
eternal question of which came 
frst, the chicken or the egg. The 
chicken is the enormous produc-
tive capacity in the region. The 
egg is the ability of midstream 
infrastructure to get that gas out 
of the feld, get it processed and 
get it to new markets.

Until that situation is resolved, 
Appalachian oilfeld vendors 
will be challenged by capacity 
overhangs in drilling, well stimu-
lation and workover services. Rig 
counts are down 77% from the 
peak. Indeed, the only drilling 
contractors who appear to be 
working are those fnishing long-term contracts. Pricing 
for drilling rigs has fallen 16% year-to-date in 2016 to 
about $15,000 per day for the benchmark Tier I 1,500-hp 
AC-VFD workhorse rig. Several regional drilling con-
tractors have either shut in operations or, in the case of 
some mom and pop operations, gone out of business.

The latest commodity price collapse extinguished any 
hope for an improving oilfeld services market in 2016. 
The enormous productivity of new Appalachian gas wells 
means that many operators have no plans for active feld 
work in 2016. 

The lean economic environment has produced a 
“back to basics” mindset, which means slickwater frac-
tures, plug-and-perf completions, closer stage spacing 
and greater proppant loading as the industry fne-tunes 
high-density fracture stimulation techniques. 

The representative Appalachian well features a 2,286-
m (7,500-ft) lateral with roughly 35 stages spaced 61 m 

(200 ft) apart. Operators are pumping an average 7 mil-
lion pounds of bulk commodity sand to stimulate the 
lateral. Per stage pricing for well stimulation appears to 
have bottomed at a little more than $41,000, although 
operators were negotiating directly with sand and 
chemical providers to pursue additional cost reductions 
to fracture-stimulate a well. 

Meanwhile, service providers are painfully adjusting 
capacity to match demand. Regionally, the pressure 
pumping feet was estimated at 731,000 in hydraulic 

horsepower in mid-frst-quarter 
2016, which was off 16% in 90 
days. Similarly, the number of 
well stimulation crews working 
in the region fell to 30, down six 
from late 2015. 

Other adjustments include a 
slight increase in the percent-
age of lower cost vertical wells 
while the percentage of zipper 
fractures, a proxy for batch 
completions, remains at 61%, 
suggesting a healthy backlog of 
drilled-but-uncompleted wells. 
Operators are discussing refracks, 
though few have been initiated. 

What will it take for the market to turn? Bumper-
sticker simplicity boils it down to higher commodity 
prices. Oil prices need to rise above $50, according 
to Appalachian contractors participating in the Hart 
Energy feld-level surveys, though some well stimulation 
activity on drilled-but-uncompleted liquids-rich wells 
will occur at $45. 

However, natural gas remains king in Appalachia 
with the economics favoring dry gas wells at this point 
in the cycle. For that, operators need natural gas prices 
above $2.75, which is almost a dollar more than Henry 
Hub prices at press time. Of note, the view on natural 
gas is gradually swinging from the belief the gas market 
would remain oversupplied until the end of the decade 
to recognition that natural decline rates are starting to 
kick in with lower drilling levels.

In this environment, contractors will take good news any-
where they can fnd it.   

Appalachian angst? 
Lower commodity prices have reduced demand for oilfeld services in the nation’s  

most productive gas play.

n The Appalachian oil ser-
vices market is stabiliz-
ing but at low levels of 
demand.

n Regional drilling rig utili-
zation is at 25%.

n The outlook is dim for 
2016, though contractors 
see future hope as regional 
production slows from low 
drilling levels.
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E
urope’s Carboniferous basins have long been 
prolifi c sources of hydrocarbons and characterize 

many of the fi elds in and around the North Sea. But 
one of these basins is virtually overlooked. The Larne 
Basin in Northern Ireland is a classic Carboniferous 
basin that has remained unexplored for a couple 
of reasons. Firstly, historical “troubles” in Northern 
Ireland deterred the oil companies who were explor-
ing elsewhere onshore and offshore in the U.K. at 
the time. Secondly, the basin is covered by volcanic 
basalts that until recently couldn’t be properly imaged 
through with seismic.

But this is about to change. A group of small com-
panies, including Horizon Energy Partners LLC and 
Petro River Oil Corp. in the 
U.S. and InfraStrata Plc, 
Brigantes Energy Ltd., Ter-
rain Energy Ltd., Ermine 
Resources Ltd., Baron Oil 
Plc and Tudor Hall Energy 
Ltd. in the U.K., currently 
have under license about 
130,000 acres, distributed 
both onshore and offshore, 
and are expecting to spud 
their fi rst conventional 
exploration well this month. 
Jonathan Rudney, Horizon’s 
CEO, is extremely bullish 
on the prospect. Rudney 
has been in the business for 35 years and has seen his 
share of exciting opportunities.

“But of all of the opportunities that I’ve seen in the 
last decade, there’s just nothing like this,” he said.

There are numerous reasons for his excitement. 
There’s minimal political risk, excellent fi scal terms 
and easy availability of infrastructure and sales mar-
kets. The market for natural gas, which sells for $6 to 
$7 per thousand cubic feet, is particularly favorable. 
It’s also quite shallow, with the reservoir targets at 
about 2,000 m (6,562 ft). And Rudney said the fi rst 
prospect to be drilled has a potential of 25 MMbbl to 
30 MMbbl.

“We’re onshore in a favorable environment for explo-
ration and production,” he said. “Such opportunities are 
few and far between.”

A well drilled by Shell in 1971 found a couple of res-
ervoirs, a Triassic reservoir called the Sherwood and a 

Permian reservoir called the 
Collyhurst. So reservoir risk 
is minimal. Traps are also 
abundant, and Rudney said 
that even with sparse 2-D 
seismic data, “you might have 
lines that were a mile and a 
half apart, and you can see 
the same structure on both 
lines.” The missing part of 
the story was confi rmation of 
a source rock. 

In 2015 a company affi liated 
with one of the Larne Basin 
groups was drilling a test well 
as part of a salt cavern gas 

storage project near the concession and found “great gas 
shows” just below the salt. Considerable technical work 
determined that the gas could only have come from a 
Carboniferous source.

“That was the only possible source of this gas,” he said. 
“It was a very positive outcome. 

“Not making a major discovery on the fi rst well would, 
in my mind, also be a success if we confi rm the presence 
of an active and mature petroleum system within the 
basin,” he said. “This is a large basin, 
and just from the mapping on the 2-D 
seismic, the P-50 unrisked reserves are 
well in excess of 1 Bbbl.” 

Read more commentary at 

EPmag.com

RHONDA DUEY
Executive Editor 

rduey@hartenergy.com

Northern Ireland—the last great frontier? 
It’s not deep, it’s not hostile—it’s just unexplored.

A salt exploration well drilled in 2015 found gas shows. 

(Source: Islandmagee Storage Ltd.)
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T
he historical method for testing BOPs on offshore 
rigs is to disassemble the equipment, send it to an 

onshore facility, perform the inspection, bring it back 
to the fi eld and reinstall it. The drilling rig is out of ser-
vice during this entire operation at a considerable cost 
to the contractor and the operator.

“Subsea equipment repair and maintenance is the 
single largest cause of nonproductive time [NPT] 
across our industry, resulting in great expense to both 
drillers and operators,” said Marc Edwards, president 
and CEO of Diamond Offshore. “In today’s market, we 
have to make the economics 
of offshore drilling more 
competitive for our clients.”

That’s what is driving a 
10-year contractual service 
agreement (CSA) signed by 
Diamond Offshore with GE 
Oil & Gas that transfers full 
accountability for BOP perfor-
mance to GE Oil & Gas, accord-
ing to a Feb. 8 press release 
from the two companies.

“We are actively having dis-
cussions with drilling contrac-
tors on how we could change 
the commercial model such that all parties are incen-
tivized to increase the reliability and availability of the 
equipment,” said Chuck Chauviere, president of drilling 
systems for GE Oil & Gas, in an interview with E&P.

“GE is leveraging what we do in the aviation, trans-
portation and turbo-machinery businesses to work a 
CSA, which is a different commercial agreement that 
has a performance guarantee associated with it. This 
is where GE is stepping up to say, ‘We will guarantee 
you a certain amount of performance on equipment 
through this new commercial model,’” he continued. 

This Pressure Control by the Hour model includes 
performance incentives to reduce downtime and 
improve system reliability. Under the arrangement, GE 
Oil & Gas will provide engageDrilling Services for BOP 

systems on four of Diamond Offshore’s sixth-gen-
eration drillships, including management of main-

tenance, certifi cation and 
reliability. GE will repurchase 
the BOPs for $210 million, 
leasing the equipment back 
to Diamond Offshore. 

The GE Oil & Gas engage-
Drilling Services offering 
enhances BOP system avail-
ability by transferring the 
maintenance and service of 
pressure control equipment 
to GE Oil & Gas. This new 
arrangement is a perfor-
mance-based alliance that 
leverages the scale of GE data, 

predictive analytics, insights and continuous certifi ca-
tion, positioning GE as a long-term commercial, opera-
tional and technical partner.

With condition-based monitoring, which will drive 
proactive decision-making and planning, GE can 
begin to predict the performance of the equipment as 
opposed to just doing maintenance based upon either 
cycle counts or calendars.

Chauviere explained that one inspection method is 
based on nondestructive testing that is performed in 

situ. On some of the older offshore systems that GE has 
inspected offshore, inspection time has 
been reduced by 75% by leaving the 
equipment in place and using this 
inspection technology.

Read more commentary at 

EPmag.com

SCOTT WEEDEN
Senior Editor, Drilling 

sweeden@hartenergy.com

NPT on offshore rigs takes hit with 
new contract model for BOP services 
First-of-its-kind service agreement includes the repurchase of the BOP 
systems by the manufacturer from the offshore drilling contractor.

In the future, BOPs like this 15,000-psi stack in GE Oil 

& Gas’ Houston facility will be inspected on the rig, 

cutting down NPT signifi cantly. (Source: GE Oil & Gas)
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F
or EOR operations, tracking the underground fl ow of 

the gas used in a fl ood can be a perplexing, onerous 

and time-consuming task. A less-invasive, continuous and 

real-time tracking alternative recently entered the mar-

ket, and—like the low-frequency wave it harnesses—inter-

est in it is growing. 

“Noise is in the eye of the beholder,” said Jim Can-

non, COO of Austin-based Seismos Inc. “In the VSP 

[vertical seismic profi le] and in the conventional 3-D 

and 4-D seismic worlds, any acoustic signal that you’re 

recovering that’s not really in the frequency range or 

energy content that you’re 

focusing on could be con-

sidered noise. Krauklis [K] 

waves were there, but in a 

frequency range that peo-

ple weren’t really focusing 

on, so the waves were fi l-

tered out as noise.” 

Researchers at the Law-

rence Berkeley National 

Laboratory found—in that 

noise—confi rmation of a 

slow-moving wave that was 

fi rst proposed and theorized 

on paper by Pavel Krauklis 

in 1962. According to the Swiss Federal Institute of 

Technology in Zurich, it is a special wave mode that is 

bound to and propagates along fl uid-fi lled fractures. It 

is through the propagation within a fracture that the 

K-wave travels at its characteristic low frequency. 

Translating those signals into actionable data is where 

Seismos found its market niche with its K-View CO2 EOR 

surveillance platform. 

“K-View is a cloud-based platform that provides real-

time information on subsurface fl uid fl ows,” said Panos 

Adamopoulos, CEO of Seismos. “What people typically 

do today, to get some visibility to the underground, relies 

on an outdated services-based model: they use conven-

tional 3-D/4-D seismic surveys or electromagnetic surveys. 

The results come back with quite a delay and people 

pay proportionally to the number of surveys taken. Our 

platform works continuously with no people in the 

fi eld and provides real-time information that enables 

producers to take actions that really translate into 

increased production. Every-

thing else out there is a very 

lengthy process and the 

information is outdated by 

the time it is received.”

The whole idea behind 

K-View was to do something 

that is noninvasive and 

didn’t require a production 

stoppage, according to Ada-

mopoulos. The platform 

comprises small cloud-based 

sensors installed on the 

wellheads in the fi eld. Each 

well serves, in turn, as both a 

source and receiver of energy introduced to the forma-

tion by the device. 

“We listen to that energy from the reservoir,” he said. 

“From the information we collect, we are able to give 

information not only about the area that is at close 

proximity to the wells but across the entire fi eld.”

For Seismos, the hardware and software that 

interprets and displays the data are just the physical 

components of the K-View surveillance platform.  

“The major component is the science behind the 

K-wave. Most geoscientists have never heard of it, 

so it’s a very new breakthrough science, even to us 

here at Seismos,” Adamopoulos said. “We haven’t 

yet stretched the boundaries 

of this science. There are so 

many more things that we plan 

to do.” 

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Senior Editor, 

Production Technologies

 jpresley@hartenergy.com

Fizz tracker 
Real-time monitoring of CO2 in EOR applications is made possible with K-waves.

Market response to Seismos’ K-View surveillance platform was 

enthusiastic at its offi cial launch at the CO2 EOR Conference 

held in December 2015 in Midland, Texas. (Source: Seismos Inc.)
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ADVANCES 

A
mid the turmoil of the current oil and gas price 

crisis, some positive news is emerging from an 

unexpected corner.

Ireland is not renowned for its world-class discov-

eries or megabucks oil and gas business, but recent 

events are sparking interest.

Shell’s long-delayed Corrib gas fi eld has just come 

onstream, and the country’s recent offshore licens-

ing round has attracted some big hitters.

Eight companies, including Eni, Europa, Exxon 

Mobil, Nexen, Scotia, Statoil and Woodside as oper-

ators, along with BP who will partner with Eni, were 

all offered licensing options in the Irish offshore 

following the conclusion of the fi rst 

phase of awards in the 2015 Atlan-

tic Margin Licensing Round. 

This phase of awards, which are 

valid for two years, focuses on an 

area in the southern Porcupine 

Basin, where a number of appli-

cations included commitments to 

acquire new seismic surveys later 

this year.

Minister of State at the Depart-

ment of Communications, Energy 

and Natural Resources Joe McHugh 

said the response to the round has 

been extremely positive, with 43 

applications for licensing options 

received by the deadline of Sep-

tember 2015. 

“This is by far the largest num-

ber of applications received in any 

licensing round held in the Irish offshore. At a time 

of very low oil prices, the strong interest in the round 

is very positive,” he said.

The second and fi nal awards phase is scheduled 

for mid-May.

Statoil was awarded six licensing options in the 

round. It will operate four and partner in two oper-

ated by Exxon Mobil. Work program commitments 

are limited to 2-D and 3-D seismic surveys to be 

acquired during 2016 and 2017.

Erling Vågnes, senior vice president, exploration 

Northern Hemisphere at Statoil, said, “We are 

pleased with these awards that will see Statoil reen-

tering the Irish exploration scene. This supports 

Statoil’s exploration strategy of 

early access at scale and enables 

us to apply the exploration knowl-

edge and experience we have 

gained globally and specifi cally 

on the conjugate margin offshore 

Newfoundland. We look forward 

to working with Exxon Mobil on 

exploring these opportunities.” 

Tony O’Reilly, CEO of Provi-

dence, which is already well estab-

lished in the Irish offshore, added, 

“It is extremely encouraging to 

see the signifi cant interest being 

shown in offshore Ireland with 

the announcement of the Phase 1 

offered awards of new licensing 

options to major industry players 

confi rming Ireland as a global 

exploration focal point.”

Providence was the only licensee in the Porcupine 

Basin in the 2004 licensing round, and since then 

it has been the major catalyst for inward invest-

ment in the basin—with Exxon Mobil farming into 

Dunquin in 2006 and subsequently Chrysaor and 

Cairn farming into Spanish Point in 2008 and 2013, 

respectively.

The new entrants should give 

Irish exploration just the boost 

it needs.

Read more commentary at 

EPmag.com

JOHN SHEEHAN
International Editor 

 jsheehan@hartenergy.com

Irish eyes are smiling 
Ireland is proving an unlikely bright spot in the current oil and gas industry downturn.

Oil majors are showing renewed interest 

in Ireland’s offshore. 
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The Ripple Effect

RENAISSANCE

With the cost of subsea equipment and 

operations having tripled over the past decade, 

something had to be done by the industry’s most 

infl uential operators and oil service players to 

stop the sector drowning under its own weight. 

Their initial response so far to an undoubted 

crisis might have created a ripple effect with 

growing momentum. 

Mark Thomas, Editor-in-Chief
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S
ubsea was the fastest-growing segment of the 
offshore business bar none, before the oil price 

headed south. Forecast compound annual growth 
rates (CAGR) for the market of between 10% and 
15% by respected industry analysts were common-
place even until early 2015. 

But having been virtually force-fed contracts since 
2010 by the industry’s relentless drive and deep pock-
ets to go even deeper in search of fresh hydrocar-
bons, the subsea sector’s major participants suddenly 
saw their bloated order books start to shrivel as new 
orders dried up almost overnight. 

Some smaller companies closed up shop, while oth-
ers survived only through drastic cutbacks in all areas. 
All recognized that their very survival relied on their 
ability to adapt and innovate.

Revival

But in true renaissance style, the subsea sector is 
showing early and encouraging signs of undergoing 
what might with hindsight turn out to be a genuine 
cultural rebirth.

This revival has been sparked through the ongoing 
adoption of more versatile and sustainable appli-
cations of new and existing technologies and also 
through the industry simply doing a better job of 
accessing, communicating and coordinating the all-
round expertise it has contained within its own ranks. 

At the center of its efforts to bring about this renais-
sance are the words that have been thrown around so 
much in recent times—simplifi cation, standardization 
and collaboration.

Harry Brekelmans, Shell’s project and technology 
director, appropriately took up the theme at a recent 
annual event organized and held by GE Oil & Gas 
in the recognized capital of the original Renaissance 
movement itself—Florence, Italy—where according to 
consensus it all began in the 14th century.

Collective response

It was exciting, Brekelmans said, to be in the city that 
was “the birthplace of the Renaissance—a time of 
exploration, discovery and great inventions. The oil 
and gas industry is in need of its own renaissance in 
how we collectively respond to the tough environ-
ment we fi nd ourselves in.”

The industry should continue to focus on how it 
can use the ongoing period of sustained low prices to 
“step up and work together better,” he added.

Learning how to work better together is a must. 
Compared to a decade ago, it typically takes the 
industry twice as long today to draw up detailed 
development plans for an oil and gas fi eld and 50% 
longer to drill the wells and build the facilities.

According to estimates by consultants Independent 
Project Analysis, from the years 2000 to 2014 well 
costs almost tripled, pipelay costs soared by 60% and 
the cost of subsea equipment tripled. At the same 
time, there has been a “shocking decline in con-
struction productivity, which has led to an enormous 
increase in costs.” These have quadrupled from 1996 
to 2014.

Brekelmans continued, “External factors have 
not helped. Think of the ever-tighter regulations 
regarding local content and the environment [as 
well as] the increasing geological and political com-
plexity. Salaries are also up.

“There are many factors we can control—the vast 
expansion in project documentation and assurance 
processes, for example. There are hundreds of 
industry standards for valves alone, and as a result 
we’re defeating the purpose of an industry stan-
dard. Solutions are too bespoke. There are many 
examples of wastage, such as rework.”

Effi cient, competitive

It is not all gloom and doom, he went on, with the 
current oil price environment compelling the oil 
and gas industry to make its companies more effi -
cient and more competitive.

There are four key areas in particular, 
Brekelmans said: applying greater scrutiny to 
project scope, focusing on effi cient execution of 
a project, deploying affordable technology and, 
underpinning them all, a wholesale transformation 
of the supply chain.

In Shell’s case with its Stones Field being devel-
oped via an FPSO unit in the Gulf of Mexico 
(GoM), he pointed out that the company recently 
fundamentally redesigned its wells using practices 
developed in onshore drilling. “We reduced the 
capital cost of wells by more than 30%. We used less 
material to reduce installation costs, and we also 
reduced overall risk of delivery. They are now much 
simpler and much easier to drill and complete.”

Greater standardization of wells on its Mars and 
Ursa fi elds, also in the GoM, led to cost savings of 
$95 million, he added.
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Rising salaries,  
man-hours
Subsea major Technip’s 
CEO Thierry Pilenko (Read 

the exclusive interview “Forsys 

forging ahead in subsea space” 

featured in this issue’s cover 

story) said at the same event 
that a number of things 
had conspired to raise costs 
over the years, including 
diffcult geology and geog-
raphy, national content, 
infation, the increased cost 
of talent, productivity and 
regulations. He pointed 
out that French operator 
Total, for example, moved 
some of its engineering 
work to India to use the 
talent available there, but 
salaries rose 50% during 
the last fve years.

“We measure the 
amount of man-hours 
we spend engineering per piece of equipment such 
as compressors, and over the past 10 years we have 
gone from around 1,500 to 2,500 and then to 3,000,” 
Pilenko added.

On productivity, Pilenko said about 35% of the 
pipeline welding had to be redone on one of Total’s 
recent projects, leading to lost time and higher costs.

He also called for simplifcation of behaviors, giving 
an example that—although admittedly not subsea—
was typical of the problem. The company had to 
move the placement of fre extinguishers by 3 in. on 
a platform under development for safety reasons. 
This requirement, for which the chief engineer 
had to sign off, led to a three-day delay. “This is 
what is killing us. We have thousands of ridiculous 
instances like that,” Pilenko said. “I’m not talking 
about changing the safety rules. We just need to use 
common sense.”

Sustainable future
Matt Corbin, head of subsea product management at 
Aker Solutions, stressed the need for further industry 
collaboration to help continue to reduce costs but 
admitted, “this does not happen overnight.”

Corbin commented during the Subsea Expo confer-
ence in Aberdeen, Scotland, that he believed “we can 

have a successful industry at $30/bbl oil, but not the 
way it is today.”

But crucially, things are changing, he continued. In 
terms of standardization and simplifcation of subsea 
technologies and services for the U.K. North Sea in 
particular, Corbin highlighted in a presentation how 
there has been “great collaboration across more than 
25 subsea companies,” with 12 workgroups formed 
with the purpose of identifying various capex costs 
and schedule opportunities on a U.K.-focused “ft-for-
purpose” basis.

This has produced some highly disparate results, 
he pointed out. Some instances produced a range of 
about 4% to 70% in cost differential on a reference 
case project due to material, documentation, test and 
design complexity. “An approximate 70% higher cost 
to do something than what the reference case was! It’s 
a very disparate group and illustrates the size of the 
potential prize,” he said, adding that the work also had 
shown up potential schedule differences compared to 
the reference case of up to 100%.

Small pools
Realizing such potential savings will of course be key 
to unlocking marginal resources that are currently lan-
guishing at or below the breakeven point. 

Subsea solutions can take a long time to gestate. In the case of subsea processing, Aker 

Solution’s work in subsea separation and booster stations started in the 1980s, but it took until 

September 2015 to realize the world’s frst seabed gas compression system, supplied by Aker, on 

Statoil’s Åsgard Field offshore Norway. (Source: Aker Solutions)
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In the U.K., for example, an initiative to unlock 
the potential of small pools has picked up pace dra-
matically over the past year, with the National Subsea 
Research Initiative (NSRI) saying it could help recov-
er 1 Bbbl to 1.8 Bbbl of currently uneconomic oil. 
These untouched reservoirs (currently numbering 
210) represent about 5% of U.K. reserves or 20% of 
future production, which could potentially entail $19 
billion in capex and $16 billion in opex.

The NSRI is the technology arm of the industry 
body Subsea UK and was tasked with helping to fnd 
new disruptive subsea technologies that could unlock 
these smaller discoveries. A series of “hackathon” 
workshops brought the industry, technology devel-
opers, universities and research institutes together to 
brainstorm solutions. 

But the NSRI said that, while the technical commu-
nity believes technology forms part of the solution, 
the commercial structure of the industry constrains 
the economies of scale needed to make the recovery 
of oil from such reservoirs viable.

Barriers to development
Dr. Gordon Drummond, the NSRI’s project direc-
tor, explained, “It was very clear that it is diffcult to 
de-couple the commercial considerations from the 
technical aspects. Access to host facilities and infra-
structure, noncollaborative behaviors between opera-
tors and small operators who don’t have the fnances 
or the will to develop these resources were identifed 
as barriers to the development of small pools.”

Technical solutions were discussed including tie-
backs, subsea hot tapping, clustering arrangements 
and standalone facilities, he said, with the technolo-
gies believed to be the biggest potential enablers for 
unlocking small stranded felds said to be: compact 
FPSO units, production buoys and subsea production 
facilities (including boosting, processing and subsea 
storage), and enabling technologies that attain access 
to existing infrastructure such as hot taps and self-suf-
fcient hookup modules.

The potential technical solutions from the hack-
athons were categorized into effciency measures, 
near-to-market technologies that could be piloted 
fairly quickly and relatively easily, and longer-term 
ideas with merit.

There is a wider long-term prize than just solving 
the small pools challenge in the U.K. North Sea, 
of course, as much of the work would be equally 
applicable and exportable to any mature basin in 
the world.

Track record
Perspective is always a good thing, and it’s worth bear-
ing in mind that the North Sea’s subsea market has 
been around a long time, having grown hugely com-
pared to its early years. 

In 1971 there were just four subsea completed wells 
in the North Sea—about 5% of the global market. By 
1991 that had grown to 204 subsea completed wells 
in the region, representing 32% of the world market. 
Fast forward to 2015 and in the Norwegian sector of 
the North Sea alone there were about 600 subsea com-
pleted wells, equal to the 1991 fgure for the global 
market. Statoil itself operates about 500 subsea wells, 
producing around half of its total hydrocarbons.

According to Nils Opdahl of the government body 
U.K. Trade & Investment, one of the key lessons 
learned in all that time is that developing new subsea 
technology takes time. 

In the case of subsea processing advances, for exam-
ple, in 2004 the then Norsk Hydro started its relevant 
technology development project, while Statoil began 
a similar initiative the year before. Statoil’s eventual 
subsea processing technology—a step toward its highly 
prized vision of a subsea factory—saw seabed compres-
sion technology only ready by 2012. The use of subsea 
gas compression on the Åsgard Field offshore Norway 
eventually followed in 2015.

Opdahl, speaking at Subsea Expo, also pointed out 
that North Sea subsea technologies have beneftted 
from a unique combination of market volume, chal-
lenges, cooperation and creativity. Equipment makers 
have systematically applied their experience from 
operation and installation of subsea wells and produc-
tion systems, and improvements have been derived 
from the many “sub-technologies” embedded in those 
production systems and installation methods.

High and steady demand for subsea facilities has 
allowed step-wise development, long-term perspectives 
and continual activity, he added.

Subsea dating game
From the outside, the subsea sector has looked like 
something akin to a dating game as the downturn con-
tinued to bite, producing through necessity a plethora of 
recent new relationships and alliances as companies des-
perately sought to fnd like-minded compatible partners.

Technip’s Forsys joint venture (JV) with FMC 
Technologies is one of the better known subsea tie-ups 
aimed at bringing lower cost, standardized solutions to 
operators at an earlier stage in the development process, 
but it is by no means on its own. 
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Announced just over a year ago, it followed on itself 
from two earlier JVs—the pioneering OneSubsea 
alliance between Schlumberger and Cameron in late 
2012, and the Subsea Production Alliance between 
Aker Solutions and Baker Hughes in 2014. All three 
were formed when the oil price was a good deal high-
er than today. 

Aker, Total get close
One of the most recent collaborations has seen Aker 
team up with operator Total to collaborate on research 
and innovation specifcally to develop new cost-effec-
tive subsea technology. 

The pair said the initial four-year technical collabo-
ration agreement will build on earlier cooperation and 
bring both companies closer in developing technolo-
gies that they say will reduce costs and increase value 
from subsea felds.

Focus areas will include further evolution of subsea 
processing and compression systems to boost the cost 

effciency of deepwater gas production, development 
of electric subsea controls and the optimization of fow 
measurement technologies. The scope also is expect-
ed to be widened during the course of this year in a 
joint effort that Aker’s CTO Hervé Valla said would 
reinforce the companies’ common interest in fnding 
more effective solutions to maximize value from sub-
sea developments. “It allows us to work more closely 
with Total to solve technical challenges faced by the 
industry today and to reduce the time needed to bring 
subsea technology to the market.”

The pair has worked intensively recently on major 
deepwater subsea systems such as those used by Total 
offshore West Africa on its Angolan Kaombo and 
Dalia felds and the Moho Nord Field offshore Congo-
Brazzaville. That has included collaborating on subsea 
boosting solutions and subsea plant for deepwater 
applications as part of Total’s ongoing deep offshore 
R&D program.

Compression alliance
Aker also linked up with MAN 
Diesel & Turbo in October 
last year to form the “Subsea 
Compression Alliance,” part 
of its push to develop the next 
generation of cost-effective 
high-capacity systems for use on 
very small oil and gas felds to 
increase recovery compared to 
conventional platform solutions. 

The two companies cooper-
ated on the successful delivery 
of the world’s frst full-scale 
subsea gas compression system 
for Statoil’s Åsgard Field. Aker 
delivered the subsea compres-
sion system for the feld, while 
MAN Diesel & Turbo was the 
frst turbomachinery manufac-
turer to have developed a cen-
trifugal compressor installed on 
the seabed. They said the aim of 
their alliance is to provide com-
pression systems based on prov-
en technology that are smaller, 
lighter and cheaper, without 
compromising effectiveness.

Not one to rest on its lau-
rels, Aker also signed a master 
service agreement with Statoil, 

Subsea alliances are increasingly necessary, such as Aker’s linkup with MAN Diesel & Turbo 

last year to form the Subsea Compression Alliance, aimed at advancing more cost-effec-

tive systems for smaller felds. The companies worked together to deliver the frst full-scale 

seabed gas compression system to Statoil for the Åsgard Field. (Source: Aker Solutions)
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as did OneSubsea Processing. The agreements form the basis for 

potential new engineering, procurement and construction (EPC) 

for subsea equipment in the “medium-term future,” although that 

detail was not further defned. An EPC option agreement for a subsea 

production system also was signed between Statoil and OneSubsea, 

including framework agreements for subsea operations services and 

subsea add-ons.

Last year Statoil also signed a similar agreement and an EPC contract 

including options for an EPC project with FMC Kongsberg Subsea for 

a specifc feld development, Johan Sverdrup, offshore Norway.

The operator said in a release that the agreements simply formed a 

good basis for future collaboration with three leading subsea suppli-

ers, “thereby simplifying collaboration in the time ahead.”

Happy couples
Just as in life, not everyone is likely to end up playing happy couples, as 

Statoil added that future awards would go to “the suppliers who are will-

ing to and capable of continuing the drive for sustained quality, stan-

dardization, higher effciency and lower costs,” according to a release.

Another master service agreement signed by Statoil with GE Oil & 

Gas was more specifc, being valid until 2025 and forming the basis 

for potential new contracts for subsea equipment and services on new 

projects and developments globally. The agreement is again a natural 

evolution of an ongoing working relationship, with GE having recently 

delivered subsea production equipment for the Norwegian operator’s 

Snøhvit gas feld in the Barents Sea offshore Norway. The focus once 

again is on costs and effciency, as Statoil endeavors to convert several 

of its currently marginal prospects and discoveries into commercially 

viable projects.

In February this year GE also launched a joint industry project with 

Statoil, Total and two other unnamed operators to develop a new subsea 

boosting system, including the use of a modular contra-rotating pump 

capable of reducing life-cycle costs by up to 30%. (Read “Innovation power-

ing seabed pumping advances” featured in this issue’s cover story.)

Strong growth forecast
With the subsea market, even in these times, still forecast to grow 

faster than the general offshore market’s predicted 11% CAGR 

between 2017 and 2020, according to analyst Infeld Systems, the prize 

is still very much worth chasing.

Such industry initiatives, alliances, partnerships and technology col-

laborations as those mentioned above represent more than just rheto-

ric and a spate of glad-handing. It is defnitive evidence of a concert-

ed effort by the subsea sector and its major clients to meaningfully 

turn things around, whatever the oil price might be. Operators too 

also recognize and have clearly acknowledged that they need subsea 

technologies and services to be a viable option in their feld develop-

ment and operations toolkit. 

These might be little more than the frst small waves of cultural 

change in the subsea market, but the early ripples of this renaissance 

could be far-reaching.  
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W
hile this year will be another challenging one 

within the subsea sector as a result of lower-than- 

expected tree orders, next year and beyond is expected 

to see increased demand. This will predominantly be 

driven by those projects that have been deferred over 

the last 18 months. 

By region, it is Africa that will come to the fore. It 

is forecast to gain a 31% share of global subsea capex 

demand over the period 2016-2020, surpassing the Brazil-

dominated Latin American market as the leading region 

for subsea investment. 

West Africa

Within the core West African market, subsea development 

is expected to be driven by Total’s deepwater Kaombo 

Complex, with Angola forecast to see its subsea capex 

grow by 14% over the fve-year period. Offshore 

Nigeria key projects include the deepwater Egina 

development, where 39 subsea trees are expected to 

be installed from 2017 onward, and Bonga Southwest, 

where signifcant capex demand is expected toward 

the end of the forecast. 

Offshore Ghana, Tullow submitted its development 

plan for the Greater Jubilee area in January 2016 after 

reducing the planned level of capex on the devel-

opment. The project will include the Mahogany and 

Teak felds, with the U.K.-based operator looking to 

gain formal development approval by mid-year. Over 

the medium term, with the development of Tullow’s 

TEN (Tweneboa-Enyenra-Ntomme) and Mahogany 

East felds and Eni’s Offshore Cape Three Points 

Block, subsea development offshore Ghana is expect-

ed to remain robust.

2020 vision sees return to  
market growth  

Capital-intensive projects such as ultradeepwater developments where subsea  

expenditure is at its greatest are fully under the economic microscope.

Global Subsea Tree Installations 2016-2020 by Water Depth (m)
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Latin America

Brazil remains one of the world’s most signifcant offshore 
markets, with subsea production systems a vital part of its 
toolkit due to the deep- and ultradeepwater nature of a 
large number of its discoveries. Prominent drivers of subsea 
demand over the next fve years in the presalt areas include 
felds in Petrobras’ ultradeepwater BM-S-11 concession and 
the Buzios multiphase development. 

But Mexico’s deepwater zones also undoubtedly hold sig-
nifcant development potential, with December 2015 see-
ing the country’s Energy Ministry confrm plans to launch 
a new licensing round covering 10 exploration blocks in 
deep and ultradeep water. However, in the current cli-
mate it remains to be seen whether any of these inevitably 
capex-intensive prospects will commence development 
over the medium term, with only Pemex’s ongoing Lakach 
project anticipated to see subsea spend this year. 

Gulf of Mexico 

Demand from the U.S. Gulf of Mexico (GoM) will remain 
integral to the global subsea market and is still an attractive 
area of investment for international oil companies despite 
the higher costs associated with activities in this area up 
until now, highlighted recently by Shell’s sanctioning of its 
giant Appomattox project in July 2015 while Brent hovered 
around the $57/bbl mark. 

Over the 2016-2020 time frame 82% of subsea expen-
diture is expected to go on infrastructure located in a 
water depth of 1,500 m (4,921 ft) or greater, driven by 
projects such as Shell’s Stones Field and further brown-
feld developments of existing felds. Beyond Stones and 
Appomattox, other key developments expected to require 
signifcant subsea investment over the same period include 
Hadrian North, Stampede and Julia (Phase 1). 

In total, the GoM holds the potential for up to 324 sub-
sea trees to be installed before the end of the decade, with 
the water depth for tree installations averaging more than 
1,700 m (5,578 ft). 

North Sea

The European region, particularly the North Sea area, 
undoubtedly faces a challenging period. While the poten-
tial for subsea developments remain robust, with Infeld 
Systems forecasting a capex demand compound annual 
growth rate (CAGR) of 12.4% over the 2016-2020 period, 
much of this is attributable toward projects that have yet to 
be granted a fnal investment decision. 

Across the European region as a whole, Norway leads 
demand, with Statoil’s Aasta Hansteen and its satellites 
expected to drive capex over the medium term, while the 
development of Johan Sverdrup could see some of the 
greatest activity in terms of subsea tree installations. 

The Snorre 2040 development also remains integral to 
Statoil’s future development plans. However, due to the 
complexity and capital-intensive nature of the feld, the 
operator made the decision a year ago to extend its design 
phase, with the preliminary plan currently scheduled for 
fourth-quarter 2016. 

Offshore the U.K. independent Enquest’s Kraken heavy 
oil feld is expected to represent the largest demand for 
subsea trees over the forecast period, with the previous year 
having seen the operator carry out signifcant cost reduc-
tion efforts on the project. Aker Solutions was awarded a 
signifcant contract for the development back in 2013, with 
20 subsea trees forecast to be installed over the fve-year 
forecast period. Kraken currently remains on schedule for 
frst production in frst-half 2017. 

BP is expected to continue to remain a signifcant 
investor in the U.K.’s subsea sector, with the majority 
of the operator’s activity focusing on its ongoing Quad 
204 project, its multibillion-dollar redevelopment of the 
Schiehallion and Loyal deepwater felds.

Asia

The subsea sector in Asia is expected to expand signifcantly 
over the next fve years, driven both by rising demand for 
oil and gas across China, India and Southeast Asia and 

Global Subsea Capex (%) 2011-2015 vs. 2016-2020 by Region

Middle East and Caspian

Source: Infeld Systems, Market Modeling and Forecasting Database
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growing LNG demand from South Korea and Japan. 

Some of the most substantial subsea capex growth over 

the 2016-2020 period might take place offshore India. 

Here, the Dhirubhai R Series felds will require consid-

erable expenditure once operator Reliance Industries 

decides to proceed with the ultradeepwater development.

Offshore Malaysia, strong growth also is expected with 

continued investment in Shell’s Gumusut-Kakap area 

tiebacks and further development of the SB-K deepwater 

block, in particular Murphy’s Senangin discovery. 

Altogether, Infeld expects 30 felds offshore Malaysia to 

require subsea spend over the next fve years to 2020, with 

86% of subsea capex offshore Malaysia anticipated to be 

directed toward developments in water depths of 1,000 m 

(3,281 ft) or more.   

Australia

A number of well-known LNG megaprojects are currently 

under construction or have recently begun production in 

Australia, including Chevron’s Gorgon and Wheatstone 

LNG projects, INPEX’s Ichthys Darwin LNG scheme, 

ConocoPhillips’ Australia Pacifc and Santos’ Gladstone 

LNG. Shell’s pioneering Prelude foating LNG develop-

ment also is due onstream during 2017. 

In terms of contract awards in the region, GE Oil 

& Gas currently holds the largest share of subsea tree 

orders for the 2016-2020 period, with contracts across 

nine felds, predominately within the Greater Gorgon 

Area and the aforementioned Ichthys project. One of 

the most recent subsea contract awards in late 2015 saw 

Woodside choose FMC to supply subsea equipment to 

its Greater Western Flank (Phase 2) project. 

Overall globally, while the short-term outlook for sub-

sea development is expected to remain challenging, the 

future outlook of the market remains positive, particular-

ly beyond 2018. Over the period from 2016 to 2020, the 

forecast CAGR for capex is expected to be 17%, paradox-

ically driven by previously deferred projects. 
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T
echnip’s linkup with FMC Technologies last year to 

create Forsys Subsea and offer complete packages 

for subsea developments is beginning to bear fruit.

The company was recently awarded a contract by 

Statoil, for example, to provide a FEED study for the 

subsea tieback of the Trestakk Field offshore Norway 

to the Åsgard A FPSO unit. The scope of the FEED 

includes all systems and related services from the well-

head to the Åsgard A riser hangoff, including umbil-

icals, riser, f owlines and subsea production system, 

installed and made ready for operation. 

A key focus of the study is to arrive at an optimal 

technical and cost-eff cient development solution as 

well as providing a clear and well-def ned basis for the 

development phase. This is exactly what Forsys was set 

up to achieve, Technip’s CEO Thierry Pilenko said.

Finding 30%
In an exclusive interview with E&P one year after the 

launch of the joint venture (JV), he reiterated that the 

aim of the 50:50 JV is to achieve cost reductions and 

standardization. 

Explaining how the companies had teamed up 

in the f rst place, Pilenko recalled, “We had discus-

sions with FMC Technologies on how could we work 

together to reduce costs. We took some projects we 

had been working on—FMC for the subsea produc-

tion systems and us for the SURF [subsea umbilicals, 

risers and flowlines]—and said ‘what if we had been 

involved from the conceptual stage?’ We found out 

we could have saved up to 30% and in some cases 

even more without affecting our margins. 

“We looked at what we could do to make those 

pipeline end terminations, those manifolds, those 

pieces of equipment sitting on the seafloor, the 

redundancy of the pipeline and so forth. What could 

we do to make them less heavy, more fit-for-pur-

pose [and] more compatible so that installation is 

accounted for from the design stage? That’s how we 

found the 30%.”

Early involvement
Pilenko pointed out a current fact of life—during 

this oil price crisis the industry needs to drive down 

costs further through simplification of engineering 

and behaviors. 

“We need to adapt, and one way to do this is to 

push with our clients for very early involvement in 

projects. Clients are asking for project cost reduction 

in the order of 30% to 40%, but you can’t just say ‘I 

want 30% less,’ because there is just not 30% fat or 

prof t in the system,” he said. “What you need to do is 

have systems that are simpler and more f t-for-purpose 

Forsys forging ahead in subsea space
Technip’s JV with FMC is on course in the subsea space, according to CEO 

Thierry Pilenko.

Technip’s deepwater support and subsea instal-

lation workhorse vessel Deep Pioneer is shown in 

action offshore West Africa. (Source: Technip)
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and more adapted to what the clients really want to 
do. To make sure we have the best impact on cost, we 
need to be involved at the conceptual stage.”

This is where London-headquartered Forsys 
Subsea—the plans for which were initially drawn up 
in a $100-plus per barrel oil price environment—is 
coming into its own. 

Pilenko continued, “Already some customers were 
telling us that some offshore projects just didn’t make 
it anymore from a cost standpoint. The cost econom-
ics were just not working. Clients came to us and 
asked what would we do to make this project work? 
We started with a blank sheet of paper and worked 
closely with clients, and we were able to fnd them 
20% savings pretty quickly just by supplying things 
that had worked with other clients and going for solu-
tions that were less ‘gold-plated’.”

He added that the response to Forsys so far has 
been “very positive.” As well as the work on Trestakk, 
it is currently involved with two other studies in the 

Gulf of Mexico (GoM), one with an international oil 
company and the other with an independent. It also is 
working with other operators in the North Sea. 

Healthy backlog
Despite the severe downturn in global oil and gas 
activity, especially offshore, Technip itself is operating 
with a healthy backlog of projects and continues to 
pick up orders. “2016 is all about cashfow manage-
ment in the very short term,” Pilenko said.

The company recently won two lump-sum contracts 
from Statoil for infeld pipeline construction for the 
Johan Sverdrup and Oseberg Vestfanken 2 projects 
in the Norwegian sector of the North Sea. The deals 
cover the fabrication and installation of 29 km (18 
miles) of plastic-lined 16-in. water injection fowlines 
for Johan Sverdrup and fabrication and installation of 
7.5 km (4.6 miles) of 14-in. production pipeline and 
9 km (5.5 miles) of 10-in. gas injection pipeline for 
Oseberg Vestfanken 2.
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Thierry Pilenko addresses delegates at the GE Oil & Gas Annual Meeting in Florence, Italy. (Photo by John Sheehan)
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With a portfolio of 3,000 projects of different sizes 

currently on its books, Pilenko said the company is 

“focusing on what we can control. By the end of 2014 

we had a record order intake and record backlog, but 

that period became a little complicated with the price 

of oil going down. Our top priority now is to stay 

focused on the execution of this backlog. This is what 

we can control.”

Opportunities
He added that he sees continued opportunities away 

from Europe in established areas such as West Africa, 

where the company is supplying 120 km (74.5 miles) of 

umbilicals for the deepwater Kaombo project offshore 

Angola—the largest subsea contract ever awarded.

“Angola, Congo and Ghana have helped compensate 

for the slowdown in the North Sea. In subsea, Brazil 

continues to be quite resilient despite all the bad news 

we hear. It is a good market today and still promising 

tomorrow because we have positioned ourselves for 

the ultradeepwater presalt developments. 

“Our two flexible pipe plants are very busy, 

and we have good long-term charters for our 

pipelay vessels.”

In the GoM Pilenko fagged up a slowing down 

in the area’s activity, with only the deepwater 

Appomattox project moving forward last year. “All 

the other projects in the GoM have been post-

poned, and there are no new projects being award-

ed in this environment. New projects like Mad Dog 

2 are being delayed. Until we see a bit less uncer-

tainty in the way the world is going, oil companies 

will probably be reluctant to move forward.”

Technip also sees promise in the medium term 

in East Africa and Mozambique, in particular for 

foating LNG and onshore LNG projects. “There are 

fewer projects in this region, but some of the ones 

being discussed at the moment are very high-profle, 

requiring a lot of technology and a good under-

standing of how to manage such large projects.” 

Pilenko added that in terms of new projects, 

the gas market is going to continue to be slower 

because of new capacity coming from Australia 

with the giant Gorgon, Wheatstone and Ichthys 

LNG developments. “Those projects will come 

onstream this year or next, and you can add to that 

the North American LNG projects that are moving 

forward. At the moment there are about 62 million 

tonnes of LNG approved in the U.S. Those may 

not happen at the same time, and some may be 

delayed, but it is almost the same capacity as Qatar. 

It is a huge amount of capacity that could come from 

North America.”

Trimming feet size
Technip also has undergone other measures in the 

current lower-for-longer price environment, with the 

company in the process of cutting its vessel feet from 

34 to 23 units.

Although it is not starting construction of any new 

vessels, it still has four pipelay units for Brazil under 

construction—two in Brazil and two in Norway. A 

dive support vessel also will soon be introduced to the 

North Sea market.

Pilenko added, “Now we have the feet we need. We 

are not starting construction of any new vessels. The mar-

ket will be suffciently supplied for the next few years. We 

have just fnished construction of one replacement vessel 

for long-term charter in West Africa. If we need to add to 

the feet, we should fnd this capacity on the market.” 
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D
espite the downturn impacting every aspect of 

the oil and gas sector, the race to develop better 

technological solutions is still very much on when 

it comes to getting the next generation of subsea 

pumps onto the market.

Driven by both the requirement to further improve 

pump performance and lower development costs, 

Aker Solutions is in the midst of qualifying its 

eagerly anticipated MultiBooster pump, while GE 

Oil & Gas has launched a joint industry project (JIP) 

in partnership with Statoil, Total and two other 

operators to develop a new subsea boosting system. 

Aker continues to invest in developing and 

qualifying technologies specifcally for subsea 

processing, according to Marco Gabelloni, regional 

concept line manager. 

Qualifcation

Updating delegates at the Subsea Expo event 

in Aberdeen, Scotland, Gabelloni said, “In this 

scenario of capital constraints and prolonged oil 

price pressure, we believe innovation is really a key 

factor to reduce costs. Our subsea multiphase pump, 

MultiBooster, is currently under qualifcation, and 

we’re planning to complete the qualifcation work 

this year.” 

The new high-power pump is being developed as 

part of an ongoing JIP with Exxon Mobil, Statoil and 

Total, which began at year-end 2012. Gabelloni said, 

“The target was to develop the most powerful motor 

for a subsea pump capable of providing up to 6 MW 

of power to cover the entire range of gas volume 

fractions [GVFs] and to provide more than 100 bar 

and 70% GVF.”

A lot of desktop engineering had been done on the 

new motor, he said, with full-scale two-stage impeller 

testing being carried out to verify the capability of 

the design. “We have built a new multiphase test 

loop at our facility in Tranby, Norway, which was a 

big investment, but it enabled us to test all different 

types of conditions. After all this work we are now 

approaching the fnal stage of this development.”

6-MW motor

Gabelloni said the MultiBooster has a high-power 

6-MW 6,000-rpm motor, meaning fewer pumps will 

be needed than previously on a development to carry 

out the same amount of work “with of course the cost 

beneft for our customers.”

The motor—a full Aker Solutions design—is a 

key component of the system. “We have performed 

several tests. We have been able to run this model 

successfully with a speed range from 1,500 rpm 

to 6,300 rpm. We will be able to test the 6-MW 

maximum in the next phase when we use the electric 

submersible pump [ESP] we will have installed in 

our facility. We have also developed new cables 

for these motors that are able to withstand higher 

temperatures,” he added.

Among a string of tests completed or still being 

carried out was an external drive test, a low-load test 

and a heat run test to fnd hotspots inside the motor. 

Vibration and cooling tests also have been performed.

Gabelloni continued, “We also plan to run a locked 

rotor test for the electrical features and the torque 

and some other testing. Our plan is to complete this 

qualifcation work on the motor by June this year. Then 

after that the motor will be coupled with the pump and 

run with the complete motor and pump test in the pit.

“We are now preparing the test pit, and in it we will 

store the fow conditioning unit, which is the vessel 

upstream from the pump, which takes care of any 

disturbance there might be in the system. We will run 

the complete system during the test—fow conditioning 

unit, pump and the ESP. The plan for this is to fnalize 

activities by December this year.”

The MultiBooster also contains an advanced 

condition monitoring system with two sets of proximity 

probes in four locations—four radial probes plus 

two axial probes. “The advantage of having this 

many probes is that we can accurately measure the 

displacements of the rotor better than with the previous 

systems,” he pointed out.

Innovation powering seabed  
pumping advances 

Aker Solutions and GE push new generation of subsea boosting solutions.
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The pump is of course the latest in a long 
development line that Aker has followed from its 
topsides pumps for North Sea platforms in the 1970s 
to the liquid booster for the Tyrihans project in the 
mid-2000s and the subsea compression equipment on 
the Åsgard Field offshore Norway.

Hybrid booster
Gabelloni added that Aker has three pump models 
including single phase pumps—the liquid booster—
that can be used for condensate boosting or for 
water injection. 

“If you move toward a higher gas fraction, then we 
have the hybrid booster. This has been specif cally 
developed for moderate GVF applications, 30% to 40%, 
typically for subsea separation and boosting projects. 
These pumps are all centrifugal pumps, so they use 
impellers in the case of a liquid booster to increase the 
pressure for single-phase applications. 

“For the hybrid booster and MultiBooster we 
have developed a new set of impellers—mixed f ow 
impellers—that are able to handle gas content in 
the wells. With this hybrid booster you can have a 
combination of those two technologies.”

All the pumps have the same footprint, although the 
length will differ depending on the number of impellers.

He concluded, “When it comes to subsea boosting, 
our strategy in the face of challenging market 
conditions is—on one side—to really develop these 
new core technologies, the new motor [and] the new 
mixed f ow impeller. Together those technologies 
allow our pumps to have the best combination of 
high density and high f ow in the industry today. On 
the other hand, we are working on the simplif cation 
and standardization of the complete pump system 
together with our customers and suppliers. We 
believe that this combination gives immediate savings 
due to cooperation across the supply chain.” 

Contra-rotating pump 
Similar to Aker, an industry JIP also was recently 
launched by GE Oil & Gas with Statoil, Total and two 
other unspecif ed operators to develop a new subsea 
boosting system.

The system, called the Modular Contra-rotating 
Pump (MCP), uses technology taken from its aviation 
business and is a “f rst-of-its-kind approach” to seabed 
boosting, according to GE. The company said that 
by using the MCP, more oil could be unlocked and 
accessed in both new and mature wells by reducing 
the topside and subsea footprints by up to 50%. 

There is also no need for equipment such as the 
barrier f uid system required in conventional subsea 
boosting systems. 

The simplif ed boosting system under development 
in the JIP has the potential to reduce life-cycle costs 
by up to 30% and improve operational f exibility for 
operators, the company stated. 

“Collaboration and technology have always 
underpinned our commitment to quality and 
delivery, and they continue to do so,” GE Oil & Gas 
President and CEO Lorenzo Simonelli said in a 
press release.

“We believe that by working closely with customers 
to understand and respond to their needs, we can 
deliver faster, better solutions that support them 
through these challenging times while helping to 
build a more productive, cost-effective and resilient 
future oil and gas industry.”

Not a boosting advance but def nitely subsea, GE 
Oil & Gas also conf rmed the introduction of its SFX 
wellhead system, which it said will provide up to 16 
times fatigue resistance improvement over its existing 
systems. The standardized wellhead solution is aimed 
squarely at operator requirements to improve 
efficiencies, eliminate nonproductive time and 
reduce costs. 

COVER STORY:
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Subsea pump system manufacturers are being pushed hard by operators to lower their costs and raise performance eff ciency but 

are rising to the challenge through both internal technology development and joint industry projects. (Source: Aker Solutions)
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T
he risks in unconventional feld development are 

numerous, especially in the current economic 

climate. The biggest hindrance to resourceful feld 

development is time. It takes time to wait for IP data 

to indicate which was the most successful and effcient 

completion planning strategy. And during that wait 

time, new wells are being planned and completed 

based merely on hypotheses about how much produc-

tion to expect from the recently completed wells. 

Advanced completions evaluation services help eval-

uate a treated reservoir’s permeability enhancement 

and reservoir drainage progression and eliminate 

the wait time for calibrated production forecasts. 

Operators in North America are currently using 

these advanced techniques to predict production 

for wells that have been completed but not yet pro-

duced. The production forecast provides production 

estimates two to three weeks after completion and 

without using well intervention methods such as pro-

duction logging. 

Operators use these advanced completions evalua-

tion services to map future reservoir drainage patterns 

around each completed well and control depletion tim-

ing among wells with competing drainage pressures. No 

matter the current industry circumstances, E&P compa-

nies are challenged to drain a given area of res-

ervoir with the minimum number of wells neces-

sary or, if the need for resources was urgent, in 

the shortest time possible. 

These drainage maps (Figure 1) are being 

used to determine when and how much res-

ervoir will be drained by each well, offering 

a means to control the financial expenditure 

based on the determined ideal timing to 

deplete a given area of reservoir.

Unique workfow
The proprietary workfow for determining a 

well’s future reservoir drainage pattern and 

production profle is based on the information 

gathered during microseismic monitoring. 

Using enhanced analysis of the microseismic 

data, the hydraulic fracturing results can be 

translated into deterministic rankings showing 

how much the treatment improved the reser-

voir’s permeability (Figure 2). 

Instead of using the typical statistical 

modeling techniques, the permeability rat-

ings are extrapolated from the observed 

microseismic data, inherently capturing the 

unique effects the treatment had on the 

reservoir, including proppant distribution 

throughout the fracture network. 

Microseismic data determines well’s 
drainage pattern, production profle  
Enhanced microseismic analysis enables production and reservoir drainage forecast two 

to three weeks after completion.

FIGURE 1. This depletion map shows the future reservoir drainage pattern 

for two wells. (Source: MicroSeismic)
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The deterministic calculations of the reservoir’s per-

meability enhancement enable a reservoir simulation 

to accurately predict the productivity of the treated 

well on a detailed level, ranking future productivity for 

each stage within a few weeks of completion. Operators 

are using these productivity rankings for quick evalua-

tion of their completion strategies, eliminating the typ-

ical time gathering of six to 12 months of actual pro-

duction data before being able to confdently evaluate 

completion success. 

These techniques have 

advanced microseismic 

completions evaluation 

beyond a simple picture 

of a well’s stimulated res-

ervoir volume by translat-

ing the data into detailed 

production results.

The typical statistical 

modeling approach to 

production forecasting 

fails to offer reliable 

predictions of detailed, 

specifc production. 

Conversely, the predic-

tions that use advanced 

completions evaluation 

techniques are calculated 

from the deterministic results 

of the proprietary permeabili-

ty workflow. 

Therefore, unlike most res-

ervoir characterization tech-

niques currently in use, these 

forecasts of production and 

reservoir depletion timing are 

not based on statistical models. 

The forecasts are developed 

from in situ microseismic data 

that represent the treated state 

of the reservoir, unique to 

each well.

Case study 
Used in multiple basins across 

North America, these advanced 

completions evaluation tech-

niques deterministically pre-

dict production for wells that 

have been completed but not 

yet produced. Figure 3 shows 

the results from a case study in the Woodford Shale 

where these advanced techniques were used to predict 

the production volumes for a well (Well B) using only 

microseismic data and another nearby well’s historical 

production data for calibration. 

The prediction results matched closely with Well 

B’s actual production. The process requires micro-

seismic and production data from one well, which 

are used to accurately predict future production and 

FIGURE 2. Reservoir permeability enhancement rankings derived from microseismic data 

are shown. (Source: MicroSeismic)

FIGURE 3. Well B’s actual production history (dots) matches closely with MicroSeismic’s prediction 

from the history-matched model (lines). (Source: MicroSeismic)
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reservoir drainage for multiple nearby monitored 

wells. The results return absolute volumes for 

short- and long-term production and show the 

reservoir drainage pattern each well is expected 

to create over the entire time it is produced. 

Based on the proven success of the production 

predictions, the operator now plans to employ 

the same enhanced analysis techniques in plan-

ning the remainder of the unconventional feld. 

Productivity rankings will be used to evaluate and 

refne completion strategies, reservoir drainage 

maps will enable control of reservoir depletion, 

and drainage interference timing and production 

forecasts will allow the operator to control feld 

planning based on fnancial goals and produc-

tion demands.

E&P companies using these advanced comple-

tion evaluation services have been able to use the 

results to reduce their wait time for completion 

evaluation information by at least six months. 

They are able to obtain an accurate estimate of 

multiple wells’ expected reservoir drainage and 

production volumes before the wells have actu-

ally been put on production. This information 

allows asset teams to evaluate the success of their 

wells before production even begins. 

With this advance information, additional wells 

can be planned using proven effective treatment 

methods. Optimal spacing can be determined 

based on the expected short- or long-term drain-

age patterns, depending upon the operator’s 

desired production timeline or economic thresh-

olds. Plus, the immediate availability of produc-

tion information enables completion optimiza-

tion planning without waiting for all of the wells’ 

production data or expending resources on well 

intervention techniques.

Having an estimate of expected reservoir drain-

age and production volumes so early on in a feld 

development project makes the difference 

between blind feld planning and data-driven 

feld planning. With these advanced techniques, 

an operator can decide whether to drill a new 

well to immediately access a particular reservoir 

area or wait for existing wells’ drainage patterns 

to eventually reach that same reservoir area in 

the long term, depending upon current commod-

ity pricing and the urgency of producing the 

reserves. This confdence and fexibility helps 

operators develop proftable wells despite lower 

oil and natural gas prices.  
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Jennifer Presley, Senior Editor, Production

I
t’s an oft-repeated tale in the oil and gas industry—

explorationists check out an area, don’t have much suc-

cess and write it off. Then new technology comes along 

to show them things they couldn’t see on older data, and 

it’s off to the races.

Walter Oil & Gas Corp. is one such benefciary. Long 

interested in the Ewing Banks (EW) area of the Gulf 

of Mexico (GoM) but believing the prevailing wisdom 

that there were no sands beneath the relatively shallow 

geopressured area, the company nonetheless followed 

its instincts. The result? The Coelacanth Field, spudded 

in March 2010. First oil is expected to fow through 

the GoM’s third-tallest fxed platform in mid-2016. The 

Coelacanth platform was designed to produce 30,000 

bbl/d of oil and 1.7 MMcm/d (60 MMcf/d) of gas.  

Finding Coelacanth
According to Pete Hetherington, geologist on the proj-

ect, Walter had begun exploring in the area starting in 

the late 1990s based on an older dataset that indicated 

interesting anomalies below 4,572 m (15,000 ft) as well as 

a potential play around 2,743 m (9,000 ft). The company 

had other production in the area and knew there were 

Pleistocene sands trapped against a salt dome.

The company leased EW Block 834, the discovery 

lease, in 2006, and in 2007 TGS Nopec released a 

new multiclient dataset, “Sophie’s Resolve,” that used 

improved acquisition parameters and a better migration 

technique to image the deep geopressured section. 

Though no deep well control was present, the dataset 

showed high-amplitude events at depth indicating that 

hydrocarbon-flled sands might be present. These obser-

vations ran counter to conventional thinking at the time.

According to Hetherington, these seismic anomalies 

tied to the Middle Miocene, but this section was assumed 

to be shaly in the EW area. The Middle Miocene section 

is very sandy onshore and near the present coastline, but 

for many years, “nobody had thought to project them 70 

miles [113 km] into Ewing Bank because, in the inter-

vening area, wells drilled into this section had only 

encountered deepwater shales,” he said. “But because 

of cyclical climatic variations, the location of sand dep-

ocenters changes. During geologic periods of warm-

ing, sea levels rise up to 200 m [656 ft]. There’s a lot 

of water, and the shoreline retreats backward. That’s 

where most sands are deposited. When the global cli-

mate changes and cools, the shoreline moves seaward 

(progrades) as much as 100 miles [161 km]. Thus, 

there are two big depocenters, and they’re roughly the 

same age, but one was deposited during glacial peri-

ods and the other during interglacial periods. During 

the early part of my career, no one thought there was 

any potential in the deep water because we were look-

ing at things from the perspective of where the shore-

line is today.”

Prevailing wisdom also assumed that the pressure 

and temperature would continue to rise as the drillbit 

went deeper, making reservoir conditions unlikely. 

“The magic in the deepwater areas is that companies 

are drilling to 30,000 ft [9,144 m] and go into a pres-

sure/temperature regression,” he said. “That’s where 

you fnd well-developed Middle Miocene sands.”

Technology, relationships deliver  
success at Coelacanth 
With its installation of the third-tallest fxed platform in Ewing Bank 834, Walter Oil & Gas 

Corp. writes a new chapter in the Gulf of Mexico’s history book.

The Coelacanth platform is located in EW Block 834 in the GoM 

in 361 m of water. (Source: Walter Oil & Gas Corp.)
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Based on this theory, the new dataset and deep discov-
eries in surrounding blocks, Walter made the decision to 
drill the prospect. And then things got dicey.

Too much information
By the time the company put the development concept 
together geologically, Hetherington said, it was in the 
2008-09 period, and the bottom had dropped out of the 
market. The private Houston-based company desired 
to have partners to drill the $50 million well, but it was 
not the best time to be selling this type of expensive 
exploratory prospect. After some effort Walter assembled 
a joint-venture (JV) group comprising multiple compa-
nies that currently includes Ridgewood Energy Corp. 
as manager for its funds and for ILX Holdings LLC (a 
Riverstone Holdings LLC company), Gordy Oil Co. and 
Houston Energy Deepwater Ventures LLC. 

The timing of the spudding also was tough. Two 
months after spudding the frst well, the Deepwater Horizon 
incident happened, and a drilling moratorium was 
declared in the GoM. The government allowed Walter to 
drill the well to 4,572 m before halting its progress.

By the time the moratorium was lifted, many of the 
drilling vessels had gone to other parts of the world. Due 
to the water depth—361 m (1,186 ft)—the well was too 
deep for a jackup rig but too shallow for a drillship. A 
semisubmersible rig was required.

“At the time of Macondo there were 35 to 40 semisub-
mersible units in the Gulf,” Hetherington said. “When 
the moratorium hit, nobody could drill, and drilling 
companies couldn’t afford to have their rigs sit idle. 

Many semisubmersible 
units left to work overseas, 
leaving only about a half a 
dozen in the Gulf. So the 
odds of us getting a rig 
were low. If we didn’t get 
that semisubmersible unit, 
the lease clock was going 
to run out. “We’d already 
shown the play to a num-
ber of companies because 
we were trying to sell the 
prospect. If we didn’t get 
the semisubmersible unit, 
we could have lost the 
lease, and many would 
know about the play.”

As luck would have it, 
Diamond Offshore’s Ocean 

Victory had some free time 
in between jobs. The well was deepened to 6,100 m 
(20,000 ft) in 2012, and the discovery was announced. 

Since then, Walter has put together a leasehold posi-
tion in the area that includes acreage in EW blocks 
790, 834 and 835 and Mississippi Canyon Block 793. 
Assembling that position was no easy feat. 

About 17,600 acres were acquired by Walter via multi-
ple federal offshore lease sales and acreage purchase and 
co-development arrangements. The company negotiated 
and entered into more than a dozen commercial agree-
ments with seven different offshore companies, including 
majors, large independents and small independents, to 
establish the JV. 

 “The commercial side of Coelacanth was unique and 
challenging,” said Chad Elias, offshore land and legal 
manager for Walter. “This project demonstrates that the 
Gulf of Mexico remains an exciting arena for joint-ven-
ture efforts.”

Picking a platform: surface or subsea?
With acreage secured, the next challenge was to deter-
mine the best way to bring Coelacanth online. 

“When we fnished drilling the initial well in late 2012, 
we were still determining next steps,” said Jack Horton, 
construction manager for Walter. “We considered subsea 
as we have other subsea wells in the area, but at that time 
we also knew that it would take more than one well to 
fully develop the prospect. The drilling costs associated 
with foating drilling rigs at that time were very expensive 
due to the moratorium. So we looked at different scenar-
ios to develop the feld.”

The jacket, at 380 m tall, lifts the Coelacanth platform into the record books as the third-tallest 

fxed platform in the GoM. (Source: Walter Oil & Gas Corp.)
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The scenarios included foating production systems 

like a tension-leg platform (TLP) or a fxed platform. 

With the water depths in EW 834 being too shallow for 

a typical TLP and foating production systems requiring 

wet rather than dry trees, the team was left with two 

options: subsea tied back to a neighboring structure or 

fxed-leg platform. 

“Eventually, we decided that the fxed-leg platform 

would be the most economic choice,” Horton said. 

The selection of a fxed-leg platform eliminates the 

production issues associated with the high-pressure oil 

zones and allows additional savings on future opera-

tions, according to the company. In lieu of a semisub-

mersible rig, a lower cost platform rig can be used to 

drill the development wells. Fixed-leg platforms provide 

the added beneft of being much easier to perform rou-

tine maintenance and repair to keep the wells fowing 

should the need arise. 

“On the surface, you can work on your wells pretty 

easily, whereas with subsea, you can’t,” Horton said. “To 

do so, you have to get either a rig or some type of ROV 

vessel out there to work on them, and that gets very 

expensive every time you want to enter the well.”

The decision to go with a surface platform over sub-

sea did raise a few eyebrows. However, Ron Wilson, 

president and CEO of Walter, believes it was the best 

choice for the feld.

“We’re one of the most active companies in the Gulf 

of Mexico to use subsea completions,” Wilson said. “Our 

selection did surprise the industry a little bit, but every-

one has been very supportive of our effort.”

Building Coelacanth
With the decision made, the company began in early 

2012 with the design of a platform that would at the time 

of its installation at EW 834 stand at 380 m (1,250 ft) 

tall and weigh in at 30,000 short tons in 361 m of water. 

The size of the jacket required some reverse thinking.

“We talked with various engineering frms about the 

platform design and also with installation contractors. 

With a jacket this size, you have to launch it, and there 

are only a couple of launch barges in the world that 

could handle a jacket of this size,” Horton said. “We 

had to nail down who we were going to use for the 

installation prior to ever starting the actual design of the 

platform because the platform had to ft that particular 

launch barge.”

With Heerema’s H-851 barge—the largest in the world 

at 260 m (853 ft) long—secured, the platform’s 30-year 

design contract was awarded to OFD Engineering. Gulf 

Marine Fabricators LP (builders of Bullwinkle back in 

the late 1980s) was contracted to piece the design togeth-

er and bring the Coelacanth platform to life at its facili-

ties in Ingleside, Texas. 

“Gulf Marine fabricated not only the jacket but 

also the topsides and the pilings,” Horton said. 

“Construction began in March 2013, and we fnished it 

in October 2015.”

According to the company, the large-diameter jacket 

legs were built with steel plate from Austria, which was 

ordered early and rolled onsite at Gulf Marine. Most 

of the remaining jacket cross bracing was procured 

from South Korea as rolled tubulars, precut to ft. 

The platform is a four-legged, nine-slot conventional fxed platform built in Gulf Marine Fabricators’ yard in Ingleside, Texas, and 

required more than 2 million man-hours to complete. (Source: Walter Oil & Gas Corp.)
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At the base, the main legs form the cor-

ners of a 100 m by 100 m (330 ft by 330 

ft) square, enough room for two football 

felds side by side. The jacket tapers to a 

14 m by 46 m (45 ft by 150 ft) rectangle 

just above the water surface, where the 

three-level deck is mounted on the main 

corner legs and two center “false leg” 

posts for support. Each deck level is about 

32 m by 69 m (105 ft by 225 ft), providing 

nearly 6,039 sq m (65,000 sq ft) for drill-

ing and production operations. 

After about 2.2 million man-hours of 

work, sailaway to EW 834 occurred on 

October 15, 2015. The jacket-loading 

operation took 2.5 days and required 

that the jacket be pulled more than 400 

m (1,320 ft) until it reached its fnal 

position on the H-851. The structure was 

pulled at a rate of 7.6 m to 9.1 m (25 

ft to 30 ft) per hour using four strand 

jacks. Each jack has the capacity to pull nearly 2 million 

pounds, and the operation used about 96 km (60 miles) 

of high-strength steel strands to move the jacket, accord-

ing to the company.

Upon arrival at EW 834, Heerema’s heavy-lift vessel Thialf 

installed the jacket and handled installation of the topsides. 

The platform is held in place by 14 piles driven through 

guides at the base of each main leg, three piles each on 

two legs and four piles on each of the other legs, to provide 

stability during hurricane-force winds and seas, according 

to the company. Each pile—at 2.8 m (9 ft) in diameter—

was driven into the seabed by subsea hydraulic hammers 

through the guides to 137 m (450 ft) below the seafoor, 

according to the company. Each pile weighed about 700 

short tons and was 169 m (555 ft) in length.

The three-level topsides also were built and equipped at 

the Gulf Marine yard.  The top deck is the drill deck with 

the remaining two designated for production and process-

ing equipment. 

“We have various production separators for high and 

low pressures, test separators, oil and gas treating facil-

ities, compression and pipeline pumps for the oil and 

measurement equipment for the oil and gas sales lines,” 

Horton said. “Oil and gas lines are being installed by 

Subsea 7’s Seven Oceans vessel.” 

Exterran Corp., a service partner to Walter for more than 

20 years, provided production system design, construction 

and equipment to the project.

“We are proud to partner with Walter’s team on this tre-

mendous project. Our ability to supply production equip-

ment and power generation not only highlighted our 

technical expertise but also our ability to meet a cus-

tomer’s aggressive schedule,” said Stephanie Hertzog, 

vice president of compression and production equip-

ment for Exterran. 

Production will fow from Coelacanth Field to the 

north through two pipelines, with the oil line connecting 

to the Shell Amberjack pipeline system and the gas line 

connecting to the Discovery pipeline system, both locat-

ed in Grand Isle Block 115, according to the company.

Prolifc play
The greatest challenge the Coelacanth Project presented 

for the team was not the jacket’s heft or topsides’ intrica-

cies. It was something a little more pressing—time.

“The greatest challenge was meeting the schedule,” 

Horton said. “We had a set schedule for the installation 

that we had to make. Otherwise, we the stood the chance 

of losing the installation equipment due to its commit-

ment to another project.”

Meeting the schedule was made possible by having a 

good group of people and solid relationships with vendors. 

Since the discovery well was drilled, Walter has acquired 

additional seismic data with better resolution. The data 

have been reprocessed for even better clarifcation. 

According to Jim Looke, vice president of drilling 

and production operations for Walter, the “EW 834 

Coelacanth project, despite signifcant obstacles, is a 

geologic, commercial and engineering success story, 

which will have a meaningful impact for years to 

come.”  

The platform is held in place by 14 piles driven through guides (in yellow) at the base of 

each main leg. (Source: Walter Oil & Gas Corp.)
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Rodney Long, Petroquip Energy Services

O
perators are drilling and completing more diffcult 

and challenging wells at deeper depths. Those 

depths, combined with the directional drilling compo-

nent, add more risk to accomplishing manipulation of 

fow devices such as sliding sleeves. 

Unfortunately, the conventional method of using 

wireline involves acceptance of the risk of losing 

tools or wire in the well, and the smart completion 

method is an expensive option that destroys the 

proftability of shelf and shallow-water projects. Both 

methods put operators in a position between a rock 

and a hard place. 

A pressure-actuated sleeve shifting (PASS) tool was 

designed by Petroquip Energy Services to replace the 

mechanical shifting sleeves, reducing risk and costs 

associated with the wireline trips traditionally required 

to bring the well to production.

One company has beneftted in the past by using the 

PASS tool in depths more than 1,829 m (6,000 ft). The 

27/8-in. PASS tool helped the operator eliminate the 

costs and risks associated with production, like running 

wireline into the well after completion and enabling 

remote operation of the sliding sleeve in highly devi-

ated wells where coiled tubing or a wireline tractor is 

required to function the mechanical sleeve.

Scenario No. 1
A Walter Oil and Gas Corp. well in Mississippi Canyon 

Block 583 was drilled as a sidetrack off an existing well to 

produce the Pliocene H-5 sand. The producing interval 

was drilled at a 58-degree angle from vertical. Running 

wireline can be problematic at a well angle as steep as 

this, so the operator chose to use the tool for zonal isola-

tion and production. Two tools were run in the produc-

ing interval. The lower of the two was run in the hole in 

the open position so that fuid could be returned to the 

surface during the stimulation phase of the completion.

The Pliocene H-5 sand was located at about 3,322 m 

(10,900 ft) true vertical depth (TVD) below the mud 

Pressure-actuated sleeve shifting tool 
optimizes offshore intervention risks 
Tool replaces mechanical shifting sleeves typically installed to handle production 

post-stimulation. 

The PASS tool and APCV-III sliding sleeve are located within the 

gravel pack completion string. (Source: Petroquip Energy Services)
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line and in 758 m (2,487 ft) of water. The formation 
was perforated using tubing-conveyed perforating 
(TCP) guns run in hole on drillpipe in 14 parts per gal-
lon (ppg) completion brine. The guns were fred with 
an underbalance of 500 psi at an interval of 3,318 m to 
3,334 m (10,886 ft to 10,939 ft) TVD after about 853 m 
(2,800 ft) of seawater was circulated in. The bottomhole 
pressure (BHP) was 7,600 psi with a temperature of 63 
C (145 F).

The sand control assembly with the PASS tools 
was run into the hole. The packers were set, and the 
stimulation job was completed successfully. Upon 
pulling the gravel pack assembly out of the hole, the 
work string shifting tool on the bottom of the work 
string shifted the lower tool to the closed position 
and unlocked both tools, making them ready for 
activation via tubing pressure. The production tub-
ing was then run and the tubing hanger landed. The 
tools were then later opened by increasing the tubing 
pressure above the shear pressure of 6,500 psi, then 
bleeding the tubing pressure to 0 psi. The well was 
then able to fow so that production testing could  
be performed. 

Scenario No. 2

At a major operator’s Eugene Island Block 238 well, a 
single zone was completed using a single trip in com-
bination with drillstem testing and sand control tools. 
An interval of about 23 m (73 ft) was perforated using 
TCP guns with a hydraulic delay fring head in 10.4 
ppg brine; the guns were released from the downhole 
assembly and dropped into the rathole during the 
perforating operation. The perforating packer was 
then unset, screens were placed across the perforated 
interval and then the sand control packer was set. 
The sand control operation was a frack pack using 
crosslinked guar polymer gel (built from 8.6 ppg 
potassium chloride [KCl] brine) loaded with gravel at 
a maximum concentration of 10 lb/gal added.

The job was pumped at 20 bbl/min and screened 
out at about 5,500 psi successfully. Excess gravel was 
reversed out of the tubing string by reverse-circulat-
ing two tubing volumes of 10.4-ppg brine to surface. 
Once the frack pack operation was fnished, the ser-
vice tool and washpipe were removed, isolating the 
well via the set sand control packer and the APCV-II 
sleeve valves within the three-way crossover assembly. 
The APCV-II sleeve valves were pressure-tested to 500 
psi for 10 minutes successfully.

The well was then displaced to 8.7 ppg KCl for the 
running of the upper completion. The seal assembly, 

nipple profles, gas-lift mandrels and safety valve were 
all run on a 27/8-in. 6.5 lb/ft L80 completion string 
and landed. The APCV-III sleeve with the PASS tool 
was then opened for production via applied pressure 
to the tubing string and then bleeding off as per the 
Petroquip procedures.

Scenario No. 3

A similar confguration was run in a Eugene Island 
Block 361 well for a major operator. The well was 
stimulated as designed, and once completed, a hurri-
cane threatened the Gulf of Mexico operations. The 
operator elected to remove the rig from location and 
return at a later date to bring on production. Prior 
to departing location, pressure was applied down the 
production tubing and then bled off, shearing the 
screws and leaving the PASS tool ready for opening. 
The BHP on this well was low, so by design, the opera-
tor planned on using the gas-lift system to lighten the 
hydrostatic pressure and actuate the tool.

The well was temporarily abandoned, and the 
rig departed location. The operator did not direct 
operations to gas-lift the well to achieve the required 
underbalance for a period of 10 months. For aban-
doning the well for such a long time period, the 
operator was pleased that the well remained intact 
and no leaking/damage had occurred. There was 
some initial concern that after sitting in the well for 
this period of time, the functionality of the PASS tool 
and APCV-III sleeve could be affected due to asphal-
tene or paraffn buildup.

When directed, operations lightened the fuid col-
umn with the gas-lift mandrels, and the PASS tool 
and the APCV-III sleeve functioned as designed; the 
well came on production with no issues.

The PASS tool has been in the industry since 2007, 
and its results have saved operators hundreds of 
thousands of dollars in potential issues and delayed 
operations due to the risk associated with wireline 
intervention. 

If such intervention incurred issues, the operator 
could spend days if not weeks fshing wire and lost 
tool downhole, preventing commencement of pro-
duction. This would extend expenses unaccounted 
for through additional day rates for rigs and person-
nel as well as the added cost of fshing equipment 
and services. Earned day rates alone account for 
$70,000 to $500,000 per day depending on water 
depth and rig type. At a time where operators must 
maximize production, the tool is providing a superior 
risk-averse alternative at a competitive price.  
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Walter Paris and Ricardo Carrizo, Baker Hughes

T
he operator of a large feld in Argentina’s Neuquén 

Basin successfully deployed Baker Hughes’ electric 

submersible pumping (ESP) systems to boost produc-

tion from more than 350 of its mature wells. Nearly 90% 

of these systems were monitored on a continuous basis 

through a series of downhole sensors designed to track 

operating parameters that included motor temperatures 

and the ESP intake pressure. 

The ESP systems ran effciently through mid-2012, 

with an average uninterrupted runtime of 1,800 days 

per well. The service company’s feld engineers con-

tinuously monitored the downhole sensors and soon 

began observing well temperatures around the ESP 

rising to near 127 C (260 F). At this temperature, the 

ESP motors began to overheat and fail in less than one 

year from their installation. Operating costs were rising 

and production rates were dropping from a growing 

number of wells exhibiting this temperature increase in 

the ESP systems. 

When these ESP systems were pulled from the well 

and examined, calcium sulfate scale deposits were 

found on the motor and pump. This scale deposition 

was trapping heat around the ESP, lowering the cool-

ing capacity of the motors, decreasing runlife and 

eventually leading to failure. 

Ineffective incumbent scale treatments 
An incumbent scale inhibitor chemistry supplied by a 

local vendor had prevented downhole scale deposition 

Boosting ESP runtime through  
effective scale treatments 
A novel scale inhibitor formulation optimizes artifcial lift in mature, calcium-rich wells  

in an Argentine feld. 

FIGURE 1. Tube-blocking test results for scale inhibitor “A” show essentially zero pressure drop (and hence no scale formation) 

across the capillary at higher dosages. (Source: Baker Hughes)
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previously. Scaling tendencies tend to rise with rising well 

temperatures, and at the downhole temperatures encoun-

tered in these wells, the scale inhibitor stopped working 

effectively. The local chemical provider and other compa-

nies tried a number of different chemical treatments to 

control the scale but were unsuccessful.

The operator tasked Baker Hughes with fnding an 

effective scale inhibitor alternative that would curb scale 

deposition on ESP systems and extend their runtime 

to pre-2012 levels. The operator also preferred a scale 

inhibitor that was capable of being reliably delivered 

downhole via capillary injection.  

Uncovering additional challenges
During a kickoff meeting with the operator, repre-

sentatives of the service company’s chemical’s group 

determined that a major source of the scale problem 

was a change in composition of the production brine. 

The operator had initiated a large-scale waterfood 

program using water with a different chemical compo-

sition than the brine already present in the reservoir. 

In addition, previously bypassed formations were per-

forated in an attempt to curb production decline in 

some existing wells, which further changed the brine 

composition and increased the scaling tendency of the 

produced water. 

The operator could only provide three water analyses 

for inhibitor development and screening purposes. The 

most notable aspect of the brine chemistries was a cal-

cium content of up to 2,600 mg/l. This high concentra-

tion, coupled with the elevated downhole temperature, 

would increase inhibitor-brine incompatibility and serve 

to limit product selection to just a few options. 

Further challenges arose from the limited down-

hole information available. Formation temperature 

and pressure data were missing, and a lack of well 

completion data translated to an incomplete picture 

of the ESP system’s placement in the well. 

Targeting effective treatment
Laboratory testing was conducted to determine which 

scale inhibitors were compatible with the brine from 

this feld. Brine was prepared in the laboratory with 

the same composition dictated from the feld brine 

analysis. An initial candidate product base of 13 inhib-

itors was tested at three concentrations—100 parts 

per million (ppm), 1,000 ppm and 10,000 ppm—to 

simulate what would happen upon dispersion of the 

inhibitor into the actual produced brine in the feld. 

The preferred results of this compatibility testing 

would be an inhibitor-brine solution that remained 

clear. Some degree 

of cloudiness or 

focculation is 

acceptable at higher 

inhibitor concen-

trations for applica-

tions such as scale 

squeezes, but pre-

cipitation of solids 

out of solution is 

unacceptable. 

Three inhibitors 

passed this initial 

screening with-

out precipitating. 

However, all exhib-

ited some degree 

of focculation and 

cloudiness at high-

er concentrations, 

which was not ideal 

for the particular 

application. Given 

the challenges asso-

ciated with develop-

ing a product that 

would remain clear 

under the feld con-

ditions of elevated calcium content and high tempera-

tures, inhibitor testing continued on these products. 

Inhibitor effciency was further examined in a series 

of dynamic tube-blocking tests, which evaluate an 

inhibitor’s ability to prevent the formation and build-

up of mineral scales in a capillary. The products were 

tested at different dosages and a temperature of 127 

C using the same type and size of capillary in the test 

apparatus that would be installed in the feld. 

Scale buildup was measured indirectly by monitoring 

the pressure differential across the capillary over time. 

An inhibitor was considered a good feld candidate if 

it could keep the pressure differential, and hence the 

buildup of scale, low for as long as possible. 

Upon reviewing the combined results of the 

compatibility tests, the tube-blocking tests and the 

suitability for capillary deployment, one scale inhib-

itor (Figure 1) was selected for field application. 

The recommended continuous dosage rate of no 

less than 25 ppm was based on the results of the 

tube-blocking test. This low dosage made the inhib-

itor a cost-effective solution for controlling scale 

deposition at each ESP. 

FIGURE 2. The solution of repo-

sitioning the shrouded ESP to 

accept more of the production 

fluids became part of the problem 

contributing to scale formation 

and premature motor failure. 

(Source: Baker Hughes)
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Focus then shifted to pinpointing the ideal 

location for the end of the capillary in the well. 

Further discussions with the operator revealed that 

the fuid dynamics changed downhole as new parts 

of the formation were perforated to introduce 

additional reservoir fuids to the well’s production 

stream. This prompted the operator to reposition 

the ESP and install a shroud around the motor to 

direct more of the production stream through the 

ESP system. 

It was this installation of the shroud that caused 

a decrease in the motor’s cooling effciency and 

made the incumbent inhibitor less effective at mit-

igating scale deposition. Scale would begin to form 

in the shroud, leading to a self-perpetuating cycle 

of even higher operating temperatures, greater 

scale inhibitor incompatibility and more scale depo-

sition around the motor (Figure 2). 

This discussion helped the feld engineers arrive 

at an optimal length of capillary that would inject 

the new scale inhibitor treatment just below the 

ESP motor. This placement would allow the chem-

ical to more effectively mix with the production 

fuids and into the shroud, thus minimizing scale 

buildup on the motor. 

Positive outcome

Since the introduction of the new scale inhibi-

tor solution in 2014, the operator has success-

fully addressed the problem of calcium sulfate 

scale deposition in ESP systems and realized 

safer, more reliable artifcial lift operations. 

What started as a feld trial on two wells quickly 

expanded to treatment of 75 wells. Premature 

failures on treated wells stopped almost imme-

diately, with average runtimes extending from 

less than 365 days to more than 1,100 days. Run-

time improvements to 1,800 days and more are 

expected as the program continues.

The new inhibitor formulation is currently being 

implemented on 90 wells in the feld, and the 

operator has requested that it be used on future 

wells exhibiting the same telltale signs of scale for-

mation on the ESP. Field crews continue to moni-

tor the temperature sensors on other ESP systems 

around the feld. Once the motor temperature 

rises and stays above 82 C (180 F), the new inhibi-

tor formulation is injected in the well, thus provid-

ing a scale treatment that promises to extend the 

productive life of this mature feld in a reliable 

and cost-effective way.  
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Martin Widmaier, Eivind Fromyr and  

Volker Dirks, PGS

S
ince the launch of the frst dual-sensor towed 

streamer system in 2007, PGS has completed a 

feetwide rollout of this revolutionary technology. The 

introduction of this streamer technology triggered a 

new demand for broader bandwidth seismic data and 

industrywide awareness of its geophysical benefts for 

both frontier exploration and production monitoring. 

It resulted in the rapid development of new acquisition 

and processing technology and resulted in changes to 

seismic vessel design and equipment. Today broadband 

benefts and a deghosting methodology using up- and 

down-going wavefelds are routinely exploited through-

out the seismic value chain, including imaging and res-

ervoir characterization.

Ghost removal, deeper tow
In today’s challenging E&P environment, petroleum 

geoscientists must detect and properly image increas-

ingly complex reservoirs by resolving the fne detail of 

ever smaller hydrocarbon accumulations. High-quality 

seismic data plays a key role in this effort to reduce 

overall E&P risk. Critically, the industry needs to enable 

the identifcation and delineation of leads and pros-

pects based on prestack seismic data and to quantify 

key reservoir properties to 

successfully separate lithol-

ogy-fuid facies.

It is well understood 

that data richer in both 

low- and high-frequency 

information provides opti-

mal input for improved 

reservoir delineation and 

high-resolution imaging 

and that improvements in 

the signal-to-noise ratio 

(S/N) of the recorded 

data could be made by 

towing the seismic equip-

ment deeper.

Traditionally, streamer 

tow depths have been 

limited to between 7 m 

and 10 m (23 ft and 33 

ft) to avoid attenuation of 

high-frequency content 

by the so-called ghosting 

effect. Ghost notches are 

created when a range of 

frequencies are attenuated 

through destructive inter-

ference between seismic 

energy directly refected 

from the subsurface and 

Learnings that make a difference 
Eight years of broadband seismic have taught the industry the importance of its  

geophysical benefts.

FIGURE 1. Shot gathers are shown for both pressure and vertical particle velocity sensors. The lower 

panels show the separated up- and down-going pressure wavefelds. The down-going wavefeld 

represents all the receiver ghost refections and shows the imprint of the refecting sea surface 

shape. (Source: PGS)
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ghost refections of the same energy refected at the sea 

surface directly above the source or receiver equipment.

Dual-sensor streamer technology has enabled the 

industry to overcome the fundamental receiver ghost 

problem, increasing the seismic bandwidth and provid-

ing better resolution for interpretation. As the ghost 

is robustly and accurately removed using the comple-

mentary recordings of the two sensors (Figure 1), the 

receivers can be towed deeper, improving the S/N, 

especially at the low-frequency end of the seismic band-

width. This improved low-frequency content enhances 

the quality and accuracy of seismic inversion as well as 

reservoir characterization.

Flexible, dynamic tow depth
While deeper tow enables the recording of more low- 

frequency signal energy, it can increase operational 

complexity. Increasing and maintaining streamer depth 

in a 3-D spread is challenging. Deeper front ends typ-

ically require additional downward forces and create 

higher drag. 

However, dual-sensor towed-streamer technology has 

no theoretical requirement to tow fat. The deghosting 

process is geophysically accurate and robust even with 

cable depth variations (uncontrolled or controlled). 

Streamer depth profles can therefore be adjusted to 

optimize seismic data quality without sacrifcing acquisi-

tion effciency, allowing nominal streamer depths of 25 

m to 30 m (82 ft to 98 ft) to be combined with shallow-

er front-end tows to minimize drag.

Modern depth steering devices enable rapid adjust-

ment of tow depths during ongoing surveys with no 

negative impact on data quality and without complicat-

ing subsequent signal processing and imaging proce-

dures. Tow depth can be adjusted to reduce noise from 

swell, to avoid shallow obstacles like pipelines and fsh-

ing traps or to adapt to local currents and thermoclines.

New class of seismic vessels 
Increasing the tow depth has reduced the signifcance 

of swell noise created by surface wave action and has 

made it possible to acquire seismic data in weather con-

ditions that would have stopped traditional shallow-tow 

surveys. However, although high-quality data can now be 

recorded in more marginal weather conditions, opera-

tional safety as well as the well-being of the crew remain 

a priority.

All this was considered in the design of the latest 

Titan-class Ramform vessels. The stern was widened 

from 40 m to 70 m (131 ft to 230 ft), allowing up to 

24 streamers to be towed simultaneously and minimiz-

ing wave-induced tug noise. Larger defectors enable 

spread widths up to 1,700 m (5,577 ft), permitting 18 

streamers to be towed at a 100-m (330-ft) separation. 

The Titan-class Ramform has two workboats in cradles 

located at the stern, where wave motion is smallest, 

enabling safe deployment and retrieval with minimum 

human and equipment risk.

The greater size of this new vessel class also increases 

operational effciency. The increased space and the 

comfort benefts team work and interaction. Working 

offshore becomes safer and less stressful.

Noise mitigation strategies
Seismic operations in temperate waters such as off-

shore West Africa or Brazil are exposed to barnacle 

growth on in-sea equipment. On seismic streamers this 

barnacle infestation can signifcantly increase drag, 

potentially impacting streamer separation and increas-

ing fuel consumption. Barnacles also generate undesir-

able noise.  

With the launch of the dual-sensor streamer tech-

nology, particular focus has been put on developing a 

comprehensive barnacle mitigation strategy.

Historically, manual cleaning and scraping was the 

only effective measure to address these problems. 

Automated in-sea streamer cleaning units have since 

been engineered that enable continuous proactive 

barnacle mitigation. The units are deployed at the 

streamer front and retrieved at the tail. The devices 

are autonomous, powered by the movement of the 

seawater relative to the streamers and pass positioning 

units without human interaction. Cleaning continues 

during the recording of seismic data.

Time-lapse (4-D) monitoring
Demonstration of the dual-sensor technology’s 4-D 

prestack and post-stack compliance was an important 

milestone for the industrialization of this new streamer 

platform. The full 4-D backward compatibility of the 

system and other fundamental benefts were validated 

in a feld trial in 2009.

By late 2015, 17 dual-sensor baseline and monitor 

surveys had been acquired. With time-lapse, reservoir 

characterization and high-resolution imaging objec-

tives in mind, all of these 4-D acquisition projects 

made use of deep-tow high-density spreads. 

Utilizing ghost-free deep-tow data, the frst dual-sen-

sor 4-D survey has produced repeatability levels pre-

viously unachieved by any hydrophone-only streamer 

system, enabling the detection of even smaller produc-

tion effects at the reservoir level. 
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Improving near-surface imaging
In shallow water illumination holes can appear at swath 

boundaries on 3-D towed streamer surveys due to a lack 

of near-offset data. The missing near offsets create a 

footprint in the shallow image and might hinder quality 

control of migration velocities. The ability to conduct 

important amplitude vs. offset/amplitude vs. azimuth 

(AVO/AVA) studies is limited by the same effect.

After dual-sensor wavefeld separation-based deghost-

ing, each receiver location throughout the streamer 

spread becomes a “virtual” source that uses energy 

refected from the sea surface to provide the missing 

near-surface information. The shallow overburden 

can now be imaged seamlessly, complemented by the 

AVO/AVA analysis facilitated by the virtual source 

concept. This approach to imaging using separated 

wavefelds also can be a driver for acquisition effciency. 

Traditional survey planning considerations to maximize 

spread width and sail line separation are based on pri-

mary refections only and may thus be relaxed by taking 

sea surface-refected energy into account.

Rock property estimation
Dual-sensor towed-streamer data have been successfully 

used for prestack analysis in a multitude of geological 

settings to derive reliable rock physics attributes (Figure 

2). Robust quantitative interpretation workfows have 

demonstrated that the richer content of prestack-com-

pliant low-frequency information in true broadband 

dual-sensor data permits accurate prediction of lithol-

ogy/fuid distribution and even porosity.

Blind-well analysis has demonstrated the accuracy of 

the rock property prediction, establishing the value of 

dual-sensor data for de-risking leads and prospects 

through improved reservoir characterization in areas of 

limited well control. 

FIGURE 2. Deepwater channel systems are imaged on a compressional impedance inversion of a dual-sensor dataset from offshore 

Côte d’Ivoire. (Source: PGS)
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Nathan Payne, Jonathan Denly, ION; and Reza  

Afrazmanech, Perenco UK

A
s exploration in a basin progresses, multiple adja-

cent 3-D surveys often are acquired. Each survey is 

typically acquired with the latest technology and param-

eters designed to optimize imaging of the target(s) in 

the area of the survey. Differences in survey parameters 

from one survey to the next can cause problems when 

developing a regional interpretation across multiple vin-

tages of legacy data.

The traditional approach to matching multiple surveys 

has been to design customized flters to resolve frequency, 

amplitude and phase discontinuities at the boundaries 

between surveys. Unfortunately, this technique often has 

the effect of dumbing down all surveys to some lowest com-

mon denominator of resolution and amplitude fdelity.

The recent development of broadband deghosting 

techniques pioneered by ION offers a much more ele-

gant and improved alternative, in which each survey 

is restored to full bandwidth, enabling a clean phase 

and amplitude match between multiple surveys while 

preserving or enhancing the resolution of all the con-

stituent surveys.

Challenge of survey matching
Three-dimensional surveys may be acquired several 

years apart (almost 20 years as is the case here), and 

it is natural to use the best available technology at the 

time of shooting—possibly using different acquisition 

systems. Differences between the systems could include 

variations in source signature and instrument response. 

These differences are fairly simple to resolve either 

deterministically (using known instrument responses 

and derived or measured source signatures) or statisti-

cally (as used in this case history, using a least squares 

adaptive matching approach).

The real challenge relates to the tow depths of the 

source and streamer. In a seismic recording system, 

energy travels down from the source, refects off the 

subsurface target and then ascends to the receivers. In 

the marine environment, this picture is complicated 

by near-perfect sea surface reverse-polarity refections 

(ghosts) that mimic the 

subsurface structures with 

small time delays related 

to the source and receiver 

depth. These time delays 

manifest themselves in 

the frequency domain as 

periodic notches in the 

spectral content of the 

data. Matching prior to 

deghosting often will be 

sub-optimal. 

Broadband processing
Over the last few years ION 

has led the development of 

new processing techniques 

to remove these ghosts, 

resulting in a high-reso-

lution broadband image 

where the frequency spec-

New broadband approach to  
survey matching 

New deghosting techniques restore vintage surveys to full bandwidth.

FIGURE 1. In the spectral content of the surveys, the yellow arrows indicate frequencies at which 

the ghost signatures reinforce the data signal. The red arrows indicate the notch frequencies. 

Note the particularly deep notch at 128 Hz in the deep tow survey. This is caused by the align-

ment of the frst source notch with the second receiver notch. (Source: ION)
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trum represents only the natural frequency-dependent 

signature of the earth. 

Data from a recent survey-matching project in Gabon 

illustrated how broadband processing can be used to 

spectrally match two surveys acquired with radically 

different survey parameters. Table 1 indicates the acqui-

sition parameters, and Figure 1 illustrates the success 

of the broadband spectral recovery, which is critical to 

successful survey matching. 

Final matching results
After successful broadband deghosting 

of both surveys, a least squares adaptive 

matching process was applied to the data 

to remove residual differences caused by 

source signature and instrument response 

issues. The results are shown in Figure 2. 

The discontinuity apparent at the butt 

joint of the two surveys prior to matching is 

largely removed on the fnal matched data.

Broadband processing offers a simple, 

robust and effective tool to match 3-D seis-

mic surveys of various vintages regardless of tow depth. 

Whereas traditional approaches to survey matching have 

tended to level down survey resolution to the lowest com-

mon denominator, this approach has the added beneft 

of extending the bandwidth of conventional seismic data 

at the high and low end of the spectrum.
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TABLE 1. Survey parameters for the Gabon matching project are shown. 

(Source: ION)

Survey A 
Master (Deep Tow)

Survey B 
Secondary (Shallow Tow)

Source Depth 6 m (20 ft) 4 m (13 ft)

Source Ghost Notches 128 Hz 192 Hz

Receiver Depth 12 m (39 ft) 6 m (20 ft)

Receiver Ghost Notches 64 Hz, 128 Hz, 192 Hz 128 Hz

FIGURE 2. Butt-merged data from the 

Gabon matching project are shown (a) 

before matching and (b) after broad-

band matching. The orange dashed line 

in the graphs indicates the location of 

the merge. These data are unmigrated; 

hence, near-surface diffraction energy is 

prevalent throughout. Insets of Figure 2a 

show spectra indicating both shallow tow 

(blue line) and deep tow (red line) before 

deghosting. Figure 2a also shows the dif-

fculty of matching shallow tow to deep 

tow before deghosting (green line). Insets 

of Figure 2b show shallow tow (blue line) 

and deep tow (red line) after deghosting 

and matching. Attenuation compensation 

has not yet been applied; hence, we 

observe the natural earth spectral ampli-

tude decay in the spectra. (Source: ION)
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Ping Wang and Chad Wuest, Weatherford

C
arbonate reservoirs hold a signifcant percent-

age of the world’s oil and gas reserves. However, 

geologic characteristics such as natural fractures often 

present substantial challenges during conventional over-

balanced drilling programs. 

Many approaches to overcome these challenges—

especially when they require a hydraulic workover rig, 

a snubbing unit or killing the well to stop the fow of 

formation fuids to the surface—drive up costs and risks 

and minimize production, all of which compromise the 

proftability of the well.

Underbalanced drilling (UBD) can address these lim-

itations by intentionally maintaining bottomhole circu-

lating pressure (BHCP) lower than the pore pressure of 

the wellbore. The reduced pressure in the wellbore elim-

inates near-wellbore damage; increases well productivity 

and recovery; and mitigates drilling problems such as dif-

ferential sticking, fuid losses and low ROPs. As the well is 

being drilled, formation fuid fows into the wellbore and 

then to the surface, where it is processed accordingly. 

With its signifcant natural fractures and a high 

degree of fracture-enhanced porosity and permeability, 

the Pha Nok Khao (PNK) Formation in Thailand exhib-

its excellent gas production potential but is not a good 

candidate for conventional drilling. Upon embarking 

on a project to drill a deviated exploration gas well in 

the PNK Formation, an operator chose a UBD program 

to minimize formation damage, maximize productivity 

and determine the gas-fow rate while drilling. 

The objective was to test the formation’s upper 

limestone-encased dolomite corridor to determine 

whether there were suffcient gas reserves to support 

production, establish reservoir characteristics and 

sustained maximum fow rate, and acquire real-time 

pressure data and formation fuid samples to optimize 

reservoir management.

The operator partnered with Weatherford to deploy 

a closed-loop UBD package with two downhole deploy-

ment valves (DDVs) to provide ultrareliable isolation 

during tripping and minimize formation damage. 

This eliminated the need to snub or kill the well or 

to fow the well while tripping, any of which would 

lead to potential HSE issues, increased mobilization 

and setup time, reduced tripping 

speeds, and additional crew require-

ments. Weatherford has successfully 

applied tandem DDVs elsewhere 

in the world, but this was the frst 

time the approach had been used 

in Thailand.

Safe isolation, efficient 
tripping 
Because maximum surface pressures 

were projected to exceed the UBD 

operating pressure rating of 5,000 

psi, even while staying below the 

BOP stack rating, the UBD job was 

designated as high-pressure and thus 

required signifcant pre-job safety 

considerations. The team opted to 

apply a single-phase drilling fuid 

Tandem DDV boosts effciency of 
UBD in Thailand 

Implementation of two downhole deployment valves enables UBD and logging operations, 

enhances safety and eliminates formation damage in fractured carbonate reservoirs.

Weatherford installed pump skids and a four-phase vertical separation system to handle 

all fow from the well. (Source: Weatherford)
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UBD operation to a highly fractured 6-in. 271-m-long 

(889-ft) hole section to prevent formation-damaging 

fuid losses. 

The full UBD package included:

• A SafeShield rotating control device to contain 

annular fuids while drilling and to divert mud and 

cuttings through a dedicated choke manifold into 

the separation equipment;

• A choke manifold to control the fow of well fuids 

into the surface separation equipment; and 

• A four-phase vertical separation system that handled 

all fow from the well.

Upper and lower DDVs, each rated to 5,000 psi working 

pressure, were installed in the 7-in. liner tieback section at 

1,251 m (4,104 ft) and 1,272 m (4,173 ft) measured depth. 

Engineered with a fapper-type seal mechanism to contain 

reservoir fuids, the DDV is a casing-deployed downhole 

barrier that allows fullbore passage of the drillbit and pre-

vents backfow of reservoir pressure to surface. 

In this case, the tandem DDVs were installed to isolate 

the formation while tripping in closed-loop underbal-

anced conditions to enable effcient trip in/trip out of the 

hole and to minimize formation damage. An additional 

DDV was installed as a backup. The DDV functionality was 

tested and verifed at the rig foor at 576 m (1,890 ft) and 

at 1,276 m (4,186 ft). 

The UBD operation was successfully completed in just 

three days. The operator drilled the entire hole section 

in UBD mode using one bottomhole assembly. After 

drilling conventionally, the team circulated 10 lb/gal of 

water-based mud, which was later reduced to 9.6 lb/gal 

for UBD initiation. 

After intersecting the gas production zone, 

the team collected formation and fuid sam-

ples to determine reservoir characteristics 

and production potential. Drilling continued 

until the target formation depth was reached 

with a gas production rate of 283,300 cu. 

m/d to 424,900 cu. m/d (10 MMscf/d to 

15 MMscf/d) achieved during drilling. The 

target BHCP range was achieved with a 

single-phase drilling fuid, later lightened 

by the produced gas. After penetrating the 

wellhead, the operator cycled (opened and 

closed) the lower DDV nine times and the 

upper DDV three times.

No nonproductive time, HSE issues 
To eliminate the risk of a washout below 

the casing shoe using conventional wireline 

logging, Weatherford deployed the Compact 

well shuttle (CWS) messenger system. 

The CWS messenger system protects logging tools 

from harsh wellbore environments, which enables real-

time data transmission in UBD conditions without inter-

rupting well fow.

After running the lower and upper completions, 

the team used the same UBD package to conduct 

isochronal testing—a series of well fow/shut-in test 

intervals—to gain additional information about the 

reservoir’s productivity potential through detailed, com-

prehensive testing conducted over a 144-hr period.

The application of the closed-loop UBD system, con-

fgured with the tandem DDV, enabled the entire 271-m 

section to be drilled with zero nonproductive time and 

no HSE issues. 

No fuid loss or formation damage was observed 

during the UBD operation as gas fowed from the reser-

voir to the wellbore and to the surface. Gas production 

met expectations, and client objectives were achieved. 

The tandem DDVs provided consistent pressure con-

trol throughout the process, facilitating safe, effcient 

tripping without snubbing or killing the well during 

drilling, logging and running the lower completion. 

Continued fow while drilling underbalanced 

enabled the operator to collect real-time reservoir 

characterization data of the fractured block’s zone 

contributing to gas production as well as the non- 

producing zone. 

The project further validated the UBD with a tandem 

DDV approach as the optimal solution for drilling frac-

tured carbonate reservoirs in Thailand safely and eff-

ciently while enhancing reservoir productivity.

The Weatherford UBD equipment installed onsite included a 36.5-m (120-ft) 

UBD fare stack. (Source: Weatherford)
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Daniya Deltay and Jon Rhodes, Baker Hughes  

I
n today’s low oil price environment, offshore opera-

tors, like their onshore counterparts, are looking to 

extend the proftable life of mature felds. Often, this 

requires drilling through salt, unstable coal and shale 

layers, tar zones, depleted zones, and formations with 

variable fows and pressures—and doing it safely, eff-

ciently and economically. 

For many years operators were forced to compro-

mise ideal well placement to avoid these troublesome 

formations, leaving millions of barrels of oil in the 

ground. More recently, techniques such as managed 

pressure drilling (MPD), casing while drilling (CWD) 

and liner drilling presented alternatives to conven-

tional techniques to enable drilling through problem-

atic zones to reach reservoirs that previously had been 

considered unreachable and economically unviable.

MPD accurately controls bottomhole pressure using 

a combination of mud density, equivalent circulating 

density and backpressure. However, it requires new 

tools, specialist expertise and what can amount to sig-

nifcant upfront and operating costs. Trip times with 

MPD tend to be long because of the need for tight 

mud weight tolerances and the associated need to trip 

slowly to minimize swab and surge pressures to avoid 

damaging the formation. 

Additionally, reamer runs and wiper trips often are 

needed, as in conventional drilling, after reaching 

total depth (TD). CWD and liner drilling can offer 

a less expensive alternative to MPD. However, CWD 

requires some rig modifcations, and nonsteerable 

liner drilling does not allow LWD or MWD, prohibit-

ing drilling of 3-D well profles. 

Hybrid alternative
The Baker Hughes SureTrak steerable drilling liner 

(SDL) offers a hybrid alternative to previous trouble-zone 

drilling methods. It combines the advantages of the Auto-

Trak closed-loop rotary steerable system (RSS) with liner 

drilling methods to allow complex well trajectories to be 

drilled with a liner while maintaining the directional and 

logging capabilities associated with conventional drilling. 

Developed to address borehole collapse, low-pres-

sure zones, formations with variable fows and pressure 

regimes, and completion through trouble zones, the 

SDL makes it possible to drill, evaluate and place a liner 

to TD in a single run in 3-D well profles. 

Nonproductive time (NPT) and openhole expo-

sure are signifcantly reduced; wellbore integrity is 

Steerable drilling liner offers  
alternative for trouble zones  

Drilling and setting a liner in one run can help offshore operators drill safely and effciently 

through trouble zones without having to compromise well placement or incur added cost 

or trip times. 

A 7-in. SDL system was successfully deployed in the challeng-

ing offshore North Sea environment. (Source: Baker Hughes) 

http://EPmag.com


mailto:thamlin@ipaa.org
http://www.ipaa.org/meetings-events


April 2016   |   EPmag.com66

ensured; and a clean, high-qual-

ity, completion-ready wellbore is 

constructed without the need for 

specialized rig equipment modif-

cations or long reamer and wiper 

trips often associated with MPD and 

conventional operations.

A standard drillpipe is used as the 

inner string of the SDL to handle 

drilling torque and to trip the drill-

ing bottomhole assembly (BHA). A 

closed-loop RSS with modular LWD 

and MWD tools is placed below the 

liner system. In addition to perfor-

mance and wellbore stability advan-

tages, the RSS capability enables 

accurate 3-D well placement.

By minimizing the annulus 

size compared to conventional 

drilling methods, the SDL system 

improves the compression of the 

cuttings into the wellbore and formation face, which 

signifcantly reduces fuid loss and cuttings volume 

and helps to mitigate formation damage in a process 

called the “smearing effect.” The smearing effect 

enhances the flter cake, increases wellbore stability 

and signifcantly reduces mud losses across the forma-

tion after drilling.

The liner is isolated from the reamer shoe and 

can be rotated from surface at a much lower rpm 

than the pilot and reamer bit. As a result, the load 

on the liner is reduced, and fatigue life is improved. 

Pipehandling and rigsite footprint are reduced 

because drilling with a liner rather than a long string 

of casing requires minimal rig modifcations and no 

special rig equipment.

Two points of latching—one at the top and another 

at the bottom—create two connections between the 

liner and the pilot BHA, which reduce vibration levels 

and provide a more stable drilling system. Locating 

the drive, power and communication components 

inside the liner minimizes the BHA stickout—that is, 

the distance by which the BHA exceeds the bottom 

of the liner shoe—while maximizing the amount of 

formation covered by the liner during drilling. 

The modular design of the LWD tools provides 

the fexibility to acquire various types and amounts 

of real-time wellbore data and make critically 

important real-time decisions to place the well in 

the optimal reservoir location. Consistent drilling of 

longer footage through hard, abrasive formations 

is accomplished with Baker Hughes polycrystalline 

diamond compact reamer bits.

Because the liner is included in the downhole assem-

bly during drilling, the long trip times and extra runs 

associated with MPD are eliminated. These time savings 

are particularly valuable when drilling time-sensitive for-

mations and when operating from rigs with high spread 

costs. The BHA confguration in the wellbore produces a 

less tortuous hole than nonsteerable methods or other 

RSS-enabled methods. Additionally, the shorter BHA 

stickout signifcantly reduces potential stuck pipe and 

other pipe/BHA sticking incidents.

Deepwater value
SDL technology can bring particular value to deepwater 

applications that limit or preclude CWD techniques. 

For these applications, the rig load capacity and/or 

wellhead might be insuffcient to handle the potential 

weight of the casing string. Additionally, subsurface BOP 

modifcations and time-consuming operations on the rig 

foor would be required to accommodate the constant 

rotation of the casing through the BOP stack. 

During well control situations, the BOP must be able 

to shear the casing being used for drilling. On the other 

hand, SDL technology requires less rig load capacity, 

minimal rigup time and no BOP modifcations.

Field successes
Baker Hughes and Statoil collaborated to develop the 

frst steerable liner system that has been commercial-

Openhole patch solution with SureTrak SDL increased production by 350,000 bbl in 

the North Sea by optimal placement of the wellbore close to the base of the reservoir. 

(Source: Baker Hughes)
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ized in 7-in. and 9 5/8-in. sizes for 8½-in. and 12¼-in. 

hole sections, respectively, and have been successfully 

feld-tested in several areas of the world.

One successful deployment in the North Sea was 

performed to isolate an unstable shale section that 

protruded into the reservoir. 

In the past, the trouble zone had been bypassed by 

numerous sidetracks, which had led to suboptimal 

placement of the wellbore and had severely limited 

production. Prior to running the SDL system, exten-

sive reservoir navigation technologies, including 

deep-reading resistivity and azimuthal gamma ray, 

were used to evaluate the shape and lengths of the 

shale interval.

After drilling directionally through the shale, the 

SDL system was deployed as an openhole patch solu-

tion. The required liner length and inner string of the 

SDL were assembled on the surface, and the system 

was lowered into the hole on standard drillpipe.  

The pilot BHA was then buried 2 m (6.6 ft) in the 

formation, drilling parameters were established and the 

system drilled to the target depth. The establishment of 

optimal drilling parameters through the 2-degree/30 m 

(100 ft) to 4.4-degree/30 m doglegs enabled drilling to 

proceed with a maximum ROP of 35 m/h (115 ft/hr) 

and an average ROP of 19 m/h (62 ft/hr).

The upper and lower ends of the liner were released 

without any problems at TD. Subsequent drilling through 

the 6-in. hole confrmed that the liner had been placed 

where required. No problems were encountered during 

tripping, drilling the BHA or running production screens. 

The operation was completed in fewer than three days. It 

was estimated that 350,000 bbl of oil that otherwise would 

have remained trapped were recovered from the well.   

SDL drilling has become a proven trouble-zone drilling 

solution from fxed offshore installations. More recently, 

it was applied successfully from a semisubmersible rig 

in the North Sea in rough weather conditions.

MPD/UBD
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Daniel Shannon, Cameron Process Systems, USA

T
he management of most oil wells at some point will 

involve EOR methods. Polymer foods and alkaline 

surfactant polymer (ASP) foods make up more than 

50% of tertiary recovery globally. While polymer-based 

recovery (with or without other additives) typically 

exhibits an excellent fnancial profle, once used, they 

inhibit the ability to treat water for injection or disposal. 

This inability to properly process water has discouraged 

further adoption of polymers for tertiary recovery due 

to the potential that exists for formation damage or 

reduced well productivity.

Produced water intended for discharge or upcy-

cling requires substantial treatment to meet quality 

requirements. The methods currently applied to 

remove oil and solids from produced water have 

not substantively changed in decades. They include 

cyclonic technologies (hydrocyclones), induced or 

dissolved gas, media fltration (sand, crushed glass, 

activated carbon, nutshells) and sometimes polishing 

steps like absorbent media. 

The performance of all of these technologies is sig-

nifcantly challenged by the water viscosity and anionic 

charge that result from the introduction of polymers, as 

shown in Figure 1. 

The polymers commonly used in polymer and 

ASP foods are high molecular-weight linear anionic 

homopolymers or copolymers. They include hydro-

lyzed polyacrylamide or acrylamide copolymers such 

as acrylamide/acrylic acid. Coagulation—the neutral-

ization of the oil droplet/particle surface charges—is 

generally affected by the addition of a cationic material 

such as iron or aluminum salts. The oil droplets/par-

ticles exhibit like negative charges, preventing them 

from colliding and combining to become larger; sepa-

ration velocity increases with the square of the particle 

size. Particles collide and combine 

to form larger particles when cat-

ionic coagulants neutralize these 

negative surface charges.

When the anionic polymers are 

used in polymer and ASP foods, 

the resulting polymer water requir-

ing treatment will have an anionic 

charge so strong that it cannot be 

easily neutralized by the addition 

of a coagulant. 

To neutralize the surface 

charges of the droplets/particles, 

the majority of charge sites on 

the polymer molecules must be 

neutralized. This can require con-

centrations of cationic material so 

high that it would far exceed the 

viability of most opex budgets. For 

these reasons, most operators are 

reluctant to embrace coagulation 

as a water treatment strategy in 

polymer food or ASP waters.

How do you solve a problem like  
polymers? 

The use of polymers in Polymer and ASP Floods creates water treatment technical  

challenges that discourage the use of these very effective productivity-enhancing tools.

FIGURE 1. Produced water treatment technologies are challenged by the viscosity 

differences between water types. (Source: Cameron Process Systems)
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The process pathways available to resolve the tech-

nical challenges associated with polymer and ASPs are 

represented in Figure 2. The focus has been on adjust-

ing/altering the fow of oil through water (continuous 

phase). But there are other approaches that involve tar-

geting the oil particles/droplets (dispersed phase) and 

the physical chemistry of the polymers used. Investing 

in these approaches could yield a polymer food formu-

la that would enhance reservoir recovery while eliminat-

ing water treatment roadblocks.

Focus on the continuous phase
The impairment of the performance of hydrocyclones, 

fotation cells and media flters is, in large part, attribut-

able to the reduction of the ability to affect coagulation 

and the increased drag on oil particles/droplets caused 

by the elevated viscosity.

Initial efforts to improve treatability targeted the 

destruction of the polymer to decrease solution viscos-

ity, which would reduce drag. If the polymer chain is 

broken, the viscosity will be reduced, minimizing some 

of the negative effects on water processing associated 

with viscosity. Produced water returning to the surface 

contains only a residual amount of functional polymer 

and typically has a fuid viscosity that has been reduced 

to ≤ 2 centipoise because much of the polymer has 

been broken into pieces by the formation. 

Shearing the polymer will reduce the water treatment 

challenges associated with viscosity but not those driv-

en by the anionic charge in the water—those 

polymer pieces remain charged. Breaking the 

polymer chain can be accomplished in different 

ways, including chemical, thermal and mechani-

cal energy or combinations of all three.

Chemical energy: The conventional polymers 

used in chemical EOR are vulnerable to oxidiza-

tion. The principal means of cleaning polymer 

from equipment is to use hydrogen peroxide 

or another oxidizer. Oxidation is able to break 

any remaining polymer in the water into small-

er units, reducing the solution viscosity, which 

should improve the expected results of conven-

tional separation equipment. But introducing 

oxygen to the equipment cleaning process pro-

motes corrosion.

Thermal energy: Because polymers are suscep-

tible to thermal degradation, a corresponding 

reduction in solution viscosity will occur. The 

susceptibility to thermal degradation will vary 

depending on the polymer and the water 

chemistry and often is not an effective means 

of achieving a viscosity reduction. Elevating the tem-

perature can drive precipitation of polymers or poly-

mer fragments with calcium, iron and other cations 

in the produced water. In many oil felds, when poly-

mer waters with high total dissolved solids become 

heated, hard and tenacious coatings/deposits will 

form inside equipment downhole or on the surface. 

Removing these precipitates requires a substantial 

amount of mechanical force.

Mechanical energy: Once in solution, polymers also 

can be broken when exposed to physical shear forces 

like passing through a pump. Polymers are designed 

to resist mechanical shearing so that more polymer 

remains when pushed through the formation. The 

degradation caused by the formation varies, but in 

many felds only a 50% to 70% reduction in viscosi-

ty occurs. If the aggressive pumping downhole and 

through the formation only achieves a limited deg-

radation, an excessive amount of mechanical energy 

will be required to destroy the remaining polymer. 

In any case, there are some operators that discourage 

destruction of the residual polymer because addition-

al polymer has to be purchased to replace what has 

been destroyed.

Focus on the dispersed phase
Looking at the dispersed phase for answers would 

involve fnding the means to disrupt the stabilizing 

mechanisms at the oil droplets/particles interface with 

FIGURE 2. Resolving the technical challenges associated with polymer 

and ASPs follows one of three process pathways. (Source: Cameron 

Process Systems)
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the polymer water (continuous) phase. While there 

are currently few efforts being made in this area, there 

are technologies in various stages of development that 

“skip over” the continuous phase, which might work 

directly on interfacial tension.

Polymers

Regarding most of the past efforts to advance water 

process development, it was held that the nature of 

the polymers is a constant. Polymer chemistry is not 

treated as a variable. The insistence on using linear 

anionic homopolymers or copolymers ensures that 

water treatment capabilities will remain challenging, 

and precipitation of polymers with the sparingly sol-

uble cations in produced water and corrosion and 

biological problems associated with polymers coating 

system surfaces will remain.

The inability to properly process produced water 

containing polymers often has caused operators to 

avoid using what is an effective EOR technique. There 

are plenty of opportunities for technological devel-

opments that would improve the overall conditions 

associated with polymer and ASP foods. But, short of 

inventing a new water treatment system, the results 

realized by altering existing equipment are likely to 

be disappointing.

Improving the control and effciency of treating 

water used in polymer and ASP foods calls for two key 

developments: fnding methods to directly destabilize 

the interface layer between the oil droplets/particles 

and the continuous phase without being encumbered 

by the conditions in the continuous phase and design-

ing polymers that do not cling to steel surfaces as a 

result of overwhelming the chemical matrix with 

anionic charge. Research in these areas seems to hold 

the most promise for fnding a polymer water that is 

readily treated for reinjection, other reuse or further 

processing and discharge. 

IOR/EOR
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Michael Konopczynski, Tendeka

E
nhancing oil recovery in an unconsolidated sand for-

mation is one of the most critical challenges in any 

sand face completion. Failure to correctly address the 

issue of sand production can heavily impact the produc-

tivity and life of a well. Potential erosion risks also can 

impact the integrity of equipment and safety. Dealing 

with unwanted produced sand costs the global oil and gas 

industry billions of dollars annually and can pose an envi-

ronmental threat.

In poorly consolidated formations, water breakthrough 

and high drawdown pressures encourage sand produc-

tion since the formation water can dissolve minerals 

cementing the sand grains together. Drawdown pressure 

imposes stress on the formation surrounding the well-

bore, and the drag from the produced fuid detaches 

sand grains, carrying unwanted grains into the well. This 

situation can compromise the structure of the reservoir 

and can severely restrict attempts to enhance oil recovery 

if adequate sand control methods are not deployed. 

Long, horizontal and multilateral wells are now 

increasingly more common due to the advancement of 

drilling technology over the last few decades. These wells 

create greater reservoir contact, improving productivity 

and hydrocarbon recovery. However, attempts to exploit 

the benefts of these wells can be impeded by unwanted 

fuid breakthrough and sand production. Where this 

occurs, the combination of sand control technology 

enhanced with the latest developments in infow control 

technology is proving to be an effective system in con-

trolling sand production and enabling IOR.

Early water or gas breakthrough in parts of the well-

bore can be caused by a range of issues, including res-

ervoir heterogeneity, varying permeability, saturation or 

frictional pressure losses. This might negatively impact 

oil fow from the rest of the well.

Technical solutions 
Using infow control devices (ICDs) or autonomous 

infow control devices (AICDs) in conjunction with sand 

screens can maximize recovery by maintaining the sand 

control integrity and effective drainage. This technology 

also is relatively straightforward to install. Compartmen-

talization with swell packers between zones and uneven 

sections can reduce annular fow and, as a consequence, 

reduce the risk of fuid fow converging on one section of 

the completion, creating a “hot spot” for screen erosion.

ICDs, which create additional pressure drop to 

restrict fow, have been in use for several years. Their 

relatively simple design has led to installations on var-

ious types of wells with great success. They also have 

been used successfully as an inner screen completion 

within a failed screen gravel pack, stabilizing water 

production to a manageable rate and completely 

stopping sand production. However, they are passive 

in nature and cannot be adjusted after installation. 

In the event of water or gas breakthrough in one 

part of an oil well, the disadvantages of the passive 

ICD become clear since oil production can be over-

whelmed by the production of the unwanted fuid.

A recent technological breakthrough in this area has 

been the development of AICDs. These are self-regulat-

ing fow control devices that have the ability to change 

the amount of fow restriction based on the properties 

of the fuid fowing through them. Unlike passive ICDs, 

which produce greater fow restriction for fuids with 

Sand and infow control can help 
enhance oil recovery 

The use of AICDs within a comprehensive sand control solution adds a further  

dimension to EOR efforts.

A FloSure AICD is incorporated within a screen joint housing. 

(Source: Tendeka)
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higher viscosity, AICDs can restrict water and gas more 

readily than oil and can enhance phase fltering, where 

the phases have a higher mobility than the desired fuids. 

This ability allows more even oil fow from all segments 

of the wellbore and prevents the excessive production of 

unwanted fuids from segments that have experienced a 

breakthrough of water or gas. Ultimately, this capability 

can play a major role in EOR by creating a lower water 

cut and lower gas-oil ratio.

AICDs help manage the distribution of fow from the 

reservoir along the length of the wellbore and prevent 

the drawdown and high fow-rate conditions that can 

destabilize the formation matrix. When combined with 

specialized sand control technologies, including premi-

um and wire wrap screens with a range of high-quality 

mesh options, AICDs reduce the chance of developing 

hot spots on the screen and provide a solution to prevent 

sand production in wells producing from poorly consoli-

dated formations.

Challenges 
Following the introduction of horizontal wells in the early 

1990s, ICDs became recognized as a solution for the 

management of effective fow distribution aimed at 

preventing the premature breakthrough of unwanted 

fuids. They have been deployed successfully at loca-

tions throughout the world. The lack of fexibility 

afforded by ICDs led to the evolution of the AICD, 

transforming a once passive technology into a fully 

autonomous device. AICDs are able to constantly adapt 

to changing parameters along the entire length of the 

production interval and allow for greater control of 

reservoir production.

One type of AICD, a levitating disc-based valve from 

Tendeka, has been deployed successfully in more 

than 75 wells globally with more than 15,000 valves in 

light and heavy oil reservoirs to overcome water or gas 

breakthrough and ensure uniform production. The 

valve operates by adapting to changes in fuid viscosity, 
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preferentially restricting the fow of low-viscosity unwant-

ed water and gas while promoting the production of oil 

from the entire length of the well. The greater restriction 

of low-viscosity fuid is created by the movement of the 

disk to create a smaller fow area through the AICD and, 

hence, a greater fow restriction.

The Tendeka AICD controls both gas and water, 

while its design also permits washdown and spotting 

of breaker fuids during deployment of the lower 

completion. The AICD is confgurable for a range 

of production conditions and can be combined with 

a sand screen in an unconsolidated reservoir as the 

reservoir fuid passes from the formation through the 

screen and into the fow chamber. It can be incorpo-

rated easily into a screen joint without base pipe inner 

diameter protrusion.

Used in conjunction with the company’s portfolio 

of specialized sand control technologies, AICDs allow 

operators to design and create the ultimate sand and 

infow control solution.

Field-proven AICDs
One example where Tendeka’s AICDs have been 

successfully deployed is on the Troll Field offshore 

Norway. The AICD is incorporated with premium 

screens to provide sand control and infow control 

for a thin-layer oil rim of 11 m to 26 m (36 ft to 85 

ft). In the early years passive ICDs were employed in 

the feld. Once gas breakthrough occurred, the high 

mobility of the gas rapidly dominated the fow in the 

well. A 20% increase in cumulative oil production was 

recorded in the AICD completion trial well within the 

frst 18 months of production in comparison to a pas-

sive ICD equivalent. 

A key question in the drive for enhanced oil pro-

duction is how best to control and manage the pro-

duction of sand, and the introduction of a number 

of new technologies in this field have significantly 

improved performance with associated cost savings.

There are various methods for controlling and 

managing sand. The introduction of AICDs within a 

comprehensive sand control solution adds a further 

dimension to EOR efforts. 

Traditionally used as an infow management technol-

ogy, it is clear that these devices also can be deployed 

effectively to assist in the control of sand production 

and therefore EOR. They are a proven addition to the 

reservoir optimization mainstream and offer new 

options for cost-effective completion designs and sand 

control. 

The performance of an AICD is compared against an ICD. (Source: Tendeka)
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Jay Portwood, EOGA

W
aterflood reservoirs that have high residual 

oil saturation are often targets for solvent, 

alkaline, surfactant and polymer chemical flooding 

during EOR processes designed to mobilize and 

recover that oil. The generally accepted sequence of 

events that takes place when considering the appli-

cation of EOR chemicals begins with conducting 

laboratory (chemical formulation followed by core-

flood testing) and computer simulation, followed by 

the chemical feed supply infrastructure design and 

installation and, finally, performing chemical injec-

tion into the reservoir. 

Most conventional EOR chemicals are sensitive 

to the quality of the water that is being used for 

injection. E&P companies are usually forced to fnd 

a fresher, cleaner source of water to accommodate 

the chemicals, adding yet another step that often 

is impractical since sufficient volumes of alternate 

water might not be readily available. The prepara-

tion phase can take months to years to complete and 

cost hundreds of thousands to millions of dollars 

before the first drop of chemical is ever injected into 

the reservoir.

In spite of the fact that proper due diligence is 

necessary in the design and implementation of these 

EOR projects, the fact remains that case histories 

documenting the technical and economic success of 

conventional chemical EOR projects are rare. One 

must ask why these processes work in the laboratory 

but frequently fail to meet expectations when applied 

to the real world. The most likely reason for poor 

results is that conventional EOR chemicals fail to con-

tact as much of the reservoir as expected because: 1) 

they tend to be consumed by rock surfaces (adsorp-

tion) close to the injectors, which limits the depth to 

which they can penetrate into the reservoir; 2) they 

are inaccessible to smaller pore spaces due to the 

relatively large emulsion droplet size (on average 

±5 microns [μ] in diameter); and/or 3) they only 

fow through a small fraction of the rock that 

has the highest relative permeability to water, so 

they bypass the lower permeability rock where 

most of the remaining oil saturation is stranded. 

Conformance can be improved by injecting gel 

polymer solutions to divert subsequent drive fuids 

into lower permeability rock. However, problems 

associated with EOR chemical adsorption and 

droplet size can only be solved by changing the 

chemical additive.

To reduce the upfront cost and time required to 

move a project from concept to implementation, 

a change of the paradigm must occur whereby the 

reservoir becomes the core food/laboratory so 

that real-world results can be obtained at a frac-

tion of the cost as compared to the conventional 

approach. This concept is not intended to dimin-

ish the importance of or the need for appropriate 

laboratory testing to confrm which specifc chemi-

cal formulation reacts best with the oil, but it does 

Validating the effectiveness of  
chemical fooding 

Nano-sized particles help to increase incremental oil recovery in  

waterfood applications.

FIGURE 1. Water begins to cycle between injectors and producers through 

the PLR after mobile oil has been displaced. (Source: Flotek Industries)
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eliminate testing in cores. Besides, cores are usually 

not representative of the overall reservoir, so it is 

understandable why they can produce overly optimis-

tic results as compared to the actual results observed 

after the project is implemented in the feld.

The proposed strategy also eliminates the need for 

injecting such large volumes of water and EOR chem-

icals to validate the process and signifcantly reduces 

the need for exotic and expensive chemical feed 

equipment, and the chemical is designed to accom-

modate existing injection water rather than having to 

change the water to accommodate the chemical. 

Nanofuid additives
Patented and patent-pending Complex nano-Fluid 

(CnF) chemical additives are nano-sized droplets 

that have a drop average of 30-μ. To put this into 

perspective, 1 billion of these nano-sized droplets 

represent the same volume as a traditional 30-μ 

droplet. The CnF droplets are so small that they 

penetrate extremely small pore spaces, reducing 

capillary forces and helping oil-water interfacial 

rheology. Because of the small droplet size, they 

cover a very large surface area whenever suffciently 

large numbers of them penetrate the pore. CnF is a 

combination of solvent at the core wrapped 

by surfactant. 

The additives deliver 

nanoscale droplets of 

solvent and surfactant in 

an aqueous phase. The 

solvent is delivered to 

the surface—penetrating 

any hydrocarbon layer 

on the surface—while 

the surfactant modifes 

the interfacial tension 

between oil and water. 

The net effect is to 

mobilize residual oil so 

that it can be recovered 

at producing wells. 

The nanoscale drop-

lets deposit both surfac-

tant and solvent onto the 

surface, thereby altering 

the wettability over a 

very large surface area. 

Field validation
The appropriate CnF 

additive is frst identifed by laboratory testing. Next, 

existing channels or paths of least resistance (PLR) in 

oil reservoirs that develop between injectors and pro-

ducers after waterfooding begins are used to validate 

the effectiveness of the additive at mobilizing residual 

oil to result in an economic improvement in recovery 

factor. The PLR is created in heterogeneous reservoirs 

when a disproportionate amount of injection water 

preferentially fows through and displaces mobile oil 

from only the higher permeability rock. In this case, 

the waterfood does a very good job of recovering oil 

from the small fraction of the reservoir that is repre-

sented by the PLR but bypasses lower permeability 

rock that actually contains the majority of the oil. 

After the mobile oil has been displaced from the PLR 

by water, all that remains in the PLR is the residual 

oil, so water (with little associated oil) starts to cycle 

between injectors and producers through the PLR 

(Figure 1).

When this common situation exists, an opportunity 

is created to validate the effectiveness of CnF in the 

feld. The expectation is that water that has been aug-

mented with the additive will continue to follow those 

established fow paths, and any measurable increase in 

oil production at surrounding wells can be attributed 

to mobilizing residual oil with the additive. Since the 

PLR usually represents a small fraction of the overall 

FIGURE 2. This plot of cumulative oil vs. oil cut percentage shows an increased incremental oil  

recovery of about 20,000 bbl. (Source: Flotek Industries)
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reservoir pore volume, it provides a much less expen-

sive way to validate chemical fooding. After all, why 

should the chemical food volume be based on the 

overall reservoir pore volume when data and common 

sense tell us that injected fuids actually contact a 

much smaller volume? We should instead be basing 

the chemical food volume only on the much smaller 

estimated PLR volume, which means that the time, 

amount of chemical and money required to validate 

the process are signifcantly reduced. One of the pre-

requisites for employing this strategy should be that 

there is some evidence that mobile oil was displaced 

and recovered from the channel before water break-

through occurred.  

Since CnF can usually function in many injection 

waters that are otherwise incompatible with more tra-

ditional EOR chemicals, it might not be necessary for 

the E&P company to switch to another water source. 

The additive is safe and easy to handle, which means 

that it can be injected at the wellhead using inexpen-

sive unmanned chemical metering equipment and 

can be stored in inexpensive plastic storage tanks. It is 

believed that the additive is compatible with most 

polymer solutions and has been proven to help inject 

polymer at lower pressure. Figure 2 is a plot of cumu-

lative oil vs. oil cut percentage that shows an estimat-

ed ultimate incremental oil recovery of about 20,000 

bbl that can be attributed to CnF fooding. This exam-

ple is from a very mature waterfood in a heteroge-

neous sandstone reservoir, where 1 gal of CnF was 

added to every 1,000 gal of injection water at two con-

tiguous wells for nearly 11 months. A ±165,000-bbl 

water slug containing the CnF was injected, which was 

dosed to match one pore volume of the PLR. The two 

injectors were offset by seven producers, and those 

producers represented about 60% of the total unit 

production. There have been no problems that have 

resulted from this validation project. 
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O
ptimism can be invaluable when times are tough, 
and boy do the rig market’s players need it right 

now. With most offshore rigs currently lying in the pro-
verbial gutter, only the most wildly hopeful—to loosely 
quote Oscar Wilde—will be looking at the stars as 2016 
passes them by. 

It is indicative of how far the rig market’s star has fall-
en over the past year that several of the biggest contrac-
tors have even resorted to fagging up as “highlights” 
in their latest quarterly fnancial results that they have 
taken a client to arbitration over cancelled contracts.

The market is going through its most challenging 
period of the last 15 years and the lowest level of con-
tracting activity seen since the 1980s. Oversupplied with 
multiple drilling rigs chasing very few opportunities, 
contractors face oil companies’ capex falling yet further 
this year after two prior consecutive years of decline, 
according to Norway’s Seadrill.

Overcommitted
“We continue to believe that the majority of rigs with 
contracts expiring in 2016 will be unable to fnd suit-
able follow-on work, many are likely to be idle for a 
protracted period, and consequently cold stacking 
and scrapping activity will accelerate. Oil companies 
continue to work on managing their existing rig 
capacity. They are in many cases overcommitted based 
on reduced activity levels, and there is very little appe-
tite for adding new units,” Seadrill stated in its latest 
results presentation.

Analyst Rystad Energy agreed. It reported in January 
that the total global market dropped by up to 12% com-
pared to 2014 levels. The foater market experienced 
the biggest fall with a 14% decrease in contracted rig 
supply in 2015, plunging from 262 units in 2014 to 227 
units last year. The contracted jackup supply dropped 
by 11% last year, ending at 363 contracted rig years. 

Contracted rig years from new contracts signed in 
2015 amounted to 136 rig years (43.5 foater years and 
92.5 jackup years), which is the lowest number over 

the past 15 years, 
while the low oil 
price and increased 
rig supply means 
day rates also have 
dropped signifcantly.

Day rates fall 40%
Latest new fxtures 
show average con-
tracted day rates for 
foaters falling as 
low as $265,000, a 
drop of more than 
40% compared to 
the 2014 average of 
about $450,000 per 
day. Jackup day rates 
also fell 40% from 
a 2014 average of 
$140,000 per day to 
$90,000 per day in 
fourth-quarter 2015. 

Cold-stacked deck 
With day and utilization rates through the foor, the rig market is in need of more than just 

sleight of hand to avoid players checking out.

Contracted rig years from new contracts signed in 2015 fell to 136, its lowest for 15 years, while day rates 

fell 40%, according to Rystad Energy. (Source: Rystad Energy)
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Basically, 2016 is in the 
trough for the mobile 
offshore drilling unit 
(MODU) market, with a 
gradual recovery expected 
to start emerging in 2017, it 
said. According to Rystad’s 
forecast, the largest drop 
in activity this year will be 
in the foater market with 
a 16% decline from 2015. 
The global jackup market 
will suffer a smaller predict-
ed fall of 6%.

Retirement time
So what is being done to 
try to remedy the situation?

The focus in 2015 was 
increasingly on standing 
down older rigs, with 45 
such retirements last year 
including 24 foaters and 
21 jackups. The average 
retirement age in 2015 was 33 years, 32 for foaters and 
35 for jackups, Rystad said.

But for the market to rebalance, there will need to 
be plenty more retirement activity combined with fur-
ther action to delay the delivery of newbuild units from 
Southeast Asian shipyards. 

One key factor in retirement decisions will be the tim-
ing of mandatory fve-year surveys in relation to a rig’s 
specifc contract status. “Rystad Energy sees no rationale 
for rig owners to undertake expensive surveys in the 
area of $50 million to $100 million unless the given 
MODU is on a contract or has a contract on the back of 
a survey,” Rystad commented.

Rebalancing 
This rebalancing process should not be underestimated. 
According to deepwater specialist Ocean Rig, the foater 
feet (marketed and cold-stacked) currently comprises 
307 units, of which 149 were built prior to 2005—and 
which in reality are much older.

To rebalance the market, Ocean Rig said, the total 
foater feet needs to be cut drastically to about 130 
units from the current 307-strong feet—not so much a 
cut as a complete decapitation. 

Ocean Rig points out that the situation with Brazilian 
major Petrobras in particular has had a dramatic effect. 
The national oil company’s offshore rig feet has 

declined from 70 units to about 40 at present, having 
previously accounted for about 30% of global demand.

The decline in drilling activity and the effect of the 
food of newbuild rigs oversupplying the market (more 
than half of which did not have contracts lined up) was 
no great surprise, however. 

According to McKinsey, the number of new contract 
fxtures globally has steadily declined since 2012, with 
2013 fxtures being 25% lower and 2014 fxtures 50% 
lower compared to 2012. Last year simply continued 
that trend toward fewer contracts, with the oversupply 
further exacerbated by more than a quarter of contracts 
in place for existing rigs also expiring during 2015, leav-
ing those units to compete with the arriving newbuilds 
and other existing idle rigs. 

Rig attrition
The biggest offshore driller, Transocean, has carried 
out and is carrying out actions typical of nearly all of 
its peers, including the cost-effective stacking of its 
ultradeepwater (UDW) foaters. 

It also has been particularly vigorous in deferring the 
delivery of incoming newbuilds, with nine units cur-
rently on hold. According to Mark Mey, the company’s 
executive vice president and CFO, this level of rig attri-
tion is key to the rebalancing of the market. 

At present there are 47 cold-stacked foating rigs glob-
ally, with 48 more foaters either scrapped or held for 

A gentle recovery in the offshore rig market is forecast to emerge in 2017, according to analyst 

Rystad Energy. (Source: Rystad Energy)
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sale. Transocean has 21 rigs stacked, with a further six 
currently idle, according to its latest feet status report.

Transocean’s line of newbuilds is still out there, how-
ever. The company has 11 newbuilds in the pipeline 
between now and 2020—six UDW drillships and fve 
high-specifcation jackups—representing about $6 bil-
lion of investment.

That compares to 19 newbuilds added by the compa-
ny between 2009 and 2016—12 UDW drillships, three 
UDW semisubmersibles units and four high-specifca-
tion jackups. These added up to a total investment of 
about $13 billion.

It has further cut its cloth to ft as recently as March, 
confrming a mutual agreement with Keppel Offshore 
& Marine’s shipyard, Keppel FELS, to defer the delivery 
and related payments of fve high-specifcation jackups 
until 2020. The Super B 400 Bigfoot Class jackups are 
scheduled to be delivered in two- and three-month 
intervals beginning in frst-quarter 2020.

The company also has suffered further cancellations 
this year, with Esso Exploration Angola (Block 15) 
Ltd. serving notice of early termination for the UDW 
semisubmersible GSF Development Driller I.

Murphy Oil was another that terminated a contract 
early, letting go the UDW drillship Discoverer Deep Seas, 
originally signed to work until November this year. 

Plus points
There also have been plus points already this year 
too with the company’s newbuild UDW drillship 
Deepwater Thalassa starting operations on its 10-year 
contract in the U.S. Gulf of Mexico at a day rate 
of $519,000. The rig, designed to operate in water 
depths of up to 3,658 m (12,000 ft) and drill wells 
to 12,192 m (40,000 ft), is another to feature Trans-
ocean’s patented dual-activity drilling technology 
and also its designed and patented Active Power 
Compensation hybrid system, plus a second BOP. 

The drillship also is upgradeable to accommo-
date a 20,000-psi BOP system, the company said.

Transocean also reactivated its Henry Goodrich 

rig, which will now start a two-year contract off-
shore Canada at a day rate of $275,000 in sec-
ond-quarter 2016.

The company’s experiences so far are typical 
of the sector as a whole. Ocean Rig, for exam-
ple, has one harsh environment newbuild—the 
sixth-generation West Rigel semisubmersible 
unit—under a standstill agreement until June at 
Jurong Shipyard while it continues to try to land a 
contract for the unit. 

The company has a further 11 units currently 
idle (fve jackups and six foaters) and earlier this year 
also reached agreement with the Daewoo Shipbuilding 
and Marine Engineering yard to defer the delivery of 
two UDW drillships, the West Aquila and West Libra, 
until second-quarter 2018 and frst-quarter 2019, 
respectively—with no further payments to the yard 
until delivery.

The company also is currently talking with China’s 
Dalian yard regarding the deferral of eight jackups 
there, with Ocean Rig not planning to take delivery of 
any units this year.

Distressed assets
Such hard times can mean that other opportunities 
might emerge. Ocean Rig already has allocated $180 
million to pursue distressed asset opportunities, form-
ing an unrestricted subsidiary called Ocean Rig Invest-
ments to hunt down potential prey.

According to Rystad, 2016’s negative demand levels 
and day rates could spur merger and acquisition activi-
ty, distressed asset takeovers, and bankruptcies. 

It’s an unforgiving market environment and one 
that is expected to play out throughout 2016, forcing 
rig companies to continue with their cold-stacking of 
idle units and the scrapping of older models until the 
rebalancing program is achieved. 

Although 95 offshore units already have either been scrapped, held for 

sale or cold-stacked, the market is still not yet close to rebalancing. 

(Source: Transocean & Fearnley Offshore)
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Scott Weeden, Senior Editor, Drilling

T
he Permian Basin has a long history of oil produc-
tion. Since the mid-1960s the basin has produced 

about 1 MMbbl/d of oil. With the advent of horizon-
tal drilling and hydraulic fracturing, production has 
jumped to slightly more than 2 MMbbl/d in 2016. 
That has attracted a lot of industry interest and a high 
level of merger and acquisition activity.

The Permian has the highest number of operating 
rigs among U.S. shale plays, according to the Feb. 19, 
2016, rotary rig count. The 165 rigs are less than half 
the number of rigs (362 units) operating a year earli-
er. However, production remains high because of the 
new technology and well designs operators are using.   

The U.S. Energy Information Administration in its 
February 2016 Permian Region Drilling Productivity 
Report noted that new-well oil and gas production 
per rig continues to increase slightly, while the drill-
ing rig count keeps declining. 

As Tim Leach, chairman, CEO and president of 
Concho Resources, said in a press release for the 
company’s fourth-quarter 2015 report, “Concho 
achieved record operating performance in 2015. This 
performance demonstrates our ability to adapt to 
challenging conditions and generate greater capital 
productivity across our assets while strengthening our 

portfolio. Looking ahead to 2016, we plan to execute 
a disciplined capital program focused on capturing 
operational effciencies and optimizing development.”

Concho is one of several companies that have had 
continued success in the Midland and Delaware 
basins in West Texas and eastern New Mexico, 
including EOG Resources and Chevron.

At frst glance little has changed in Permian Basin 
completion practices, particularly in a commodi-
ty price environment that places an emphasis on 
reduced costs. Although completions are primarily 
done with slick water, stage spacing of 76 m (250 ft), 
and plug and perf, there are some new processes that 
are being introduced, according to the Hart Energy 
Market Intelligence Series. 

Experimental work is being done on refracturing 
wells. There is a continued decrease in zipper fracks 
as a percentage of the marketplace. That share fell to 
42% of wells among those surveyed—a signifcant drop 
over the last 90 days from the 56% reported in the last 
Permian Basin downhole survey, the report stated.

Zipper fracks are a proxy for batch completions, 
and this suggests that the backlog of drilled-but-un-
completed (DUC) wells continues rising in the 
Permian. The basic story is that completions con-
tinue but at a much slower rate and are done one 
well at a time, the report continued. Proppant use 
remains high at 7.9 million pounds per lateral on 

average, down incrementally from 
the 9 million pound average 90 
days ago, the report continued.

Balancing capital  
spending, cash fow
In its Feb. 24 fourth-quarter 2015 
report, Concho emphasized that it 
will scale its capital spending with 
cash fow due to persistently low 
commodity prices. The company 
expects to spend from $1.1 billion 
to $1.3 billion in 2016, with about 
90% for drilling and completion 

Companies rally around Permian 
Basin during downturn  

E&P companies continue to buy into the Midland and Delaware basins, where  

operators can make money at lower prices. 

The table summarizes Concho’s drilling activity by core area for fourth-quarter and full-

year 2015. (Source: Concho Resources)

  Core Areas

Number of Wells  
Drilled (Gross)

Number of Operated 
Wells Drilled (Gross)

Number of Wells 
Completed (Gross)

4Q15 FY15 4Q15 FY15 4Q15 FY15

DELAWARE BASIN 41 204 28 159 33 228

MIDLAND BASIN 7 58 6 52 10 97

NEW MEXICO SHELF 19 99 7 55 19 115

TOTAL 67 361 41 266 62 440

PERCENT HORIZONTAL 96% 86% 100% 86% 94% 79%
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activity. Production for 2016 is expected to be fat-to-
down about 5% compared to 2015. The 2016 produc-
tion outlook is primarily driven by the reduction in 
activity year-over-year (yoy), shifting to pad drilling 
and the timing of completion activity. Concho’s 2016 
capital plan does not include acquisitions.

“Our improving operational effciency and 
high-quality drilling inventory provide increasing 
confdence that we can do more with less. For 2017, 
we believe we can continue to balance capital spend-
ing and cash fow and deliver double-digit production 
growth based on the current commodity price out-
look,” Leach said. 

During the fourth quarter, Concho averaged 12 rigs 
compared to 15 rigs a year earlier. Concho started 
drilling or participating in 67 gross wells (41 operat-
ed) and completed 62 gross wells during fourth-quar-
ter 2015. 

In the Delaware Basin during the fourth quarter 
Concho drilled 28 wells, including nine wells in the 
Avalon Shale, 10 wells in the Bone Spring Sands and 
nine wells in the Wolfcamp. Specifcally in the south-
ern Delaware, the company posted a 20% reduction 
in drilling days and a 40% reduction in stimulation 
costs per lateral foot, both yoy. 

The company currently has six horizontal rigs in 
the northern Delaware Basin and two horizontal  
rigs in the southern Delaware Basin. The compa-
ny currently has one horizontal rig in the Midland 
Basin, and it has one horizontal rig on the New 
Mexico Shelf. 

Concho targets the Avalon Shale and Wolfcamp in 
the northern Delaware Basin. The target is the upper 
Wolfcamp in the southern Delaware Basin. In the 
Midland Basin, Concho has consistently strong results 
in the Wolfcamp as well as successful delineation 
wells in the Lower Spraberry. 

Will Giraud, Concho’s executive vice president and 
chief commercial offcer, speaking at Hart Energy’s 
Executive Oil Conference in November 2015, said, 
“The theme for all the teams for 2016 is ‘better later-
als, faster drilling times, cheaper overall.’” 

Average well costs are $2.5 million to $3.5 million, 
and the company has pushed drilling costs per lateral 
foot down 11% yoy.

“The Permian is the place—it’s the last oil basin 
standing, the last place you can put together a mate-
rial position, the last place you can drill with today’s 
prices and make money, the last place with tremen-
dous resource yet to be discovered and the last place 
you can still get step changes in effciency,” he said.

Maintaining Permian operations
In the Permian Basin, Chevron focused on develop-
ment drilling of shale and tight resources in the Mid-
land and Delaware basins focused on horizontal wells 
with multistage fracture stimulation. The company 
holds about 500,000 net acres in the Midland Basin 
and 1 million net acres in the Delaware Basin. The 
company drilled 147 wells and participated in 180 
nonoperated wells in the basins in 2015, according to 
its Form 10-K fled Feb. 25, 2016.

In 2014 Chevron drilled 176 company-operated 
wells and participated in 206 nonoperated wells 
during 2014. These activities used vertical as well  
as horizontal pad drilling and multistage fracture 
stimulation.

These operated and nonoperated development 
activities have defned multiple liquids-rich stacked 
plays. As a result, signifcant potentially recoverable 
oil equivalent resources have been added, and addi-
tional exploration opportunities have been identifed, 
according to Chevron.

Cutting costs from company operations
EOG Resources added 26,000 net acres to its Dela-
ware Basin position in third-quarter 2015 through 
three acquisitions in Loving County, Texas, and Lea 
County, N.M., for $368 million.  

The company completed 12 wells in fourth-quarter 
2015 with average 30-day IP rates of 1,495 bbl/d of 
oil, 300 bbl/d of NGL and 71 Mcm/d (2.5 MMcf/d) 
of natural gas. EOG plans to complete 75 net wells in 
the basin in 2016 compared to 74 net wells in 2015.

For the Delaware Basin Wolfcamp, EOG added 950 
net drilling locations and increased its net resource 
potential estimate more than 60% to 1.3 Bboe. In 
the Second Bone Spring Sand oil play, the company 
added 1,250 net drilling locations in this high-quality 
crude oil play. 

The continued interest in the Permian Basin is refected in the number 

of acquisitions in 2015. (Source: A-DCenter.com; company reports)

Permian, Eagle Ford and Bakken Deals in 2015

Play Transactions Value

PERMIAN DELAWARE/GENERAL 13 $3.54 BILLION

PERMIAN MIDLAND BASIN 13 $2.89 BILLION

    PERMIAN TOTAL 26 $6.43 BILLION

EAGLE FORD 12 $928 MILLION

BAKKEN/WILLISTON  8 $1.14 BILLION
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EOG has taken on the challenge of reducing costs. One 
method the company has used is high-density fracturing, 
which clusters fractures within about 91.5 m (300 ft) of 
the wellbore. In 2010, EOG’s fracturing created about 540 
events per 305 m (1,000 ft). In 2015, about 4,030 fractur-
ing events were created along the same distance.

More acquisitions, divestments
On Feb. 11 Energen Corp. reported that in 2016 it was 
selling the remainder of its San Juan Basin assets along 
with noncore assets in the Delaware Basin, which would 
allow it to focus on its best assets in the Midland and Dela-
ware basins.

The sale would leave the company with about 4,440 net 
drilling locations. In 2016 the company plans to complete 
47 horizontal wells in the Midland Basin, including 46 
wells that were DUC at year-end 2015.

A new company, Luxe Energy, entered the Delaware 
Basin with the acquisition of 18,000 net acres from 
Endeavor Energy Resources LP and Finley Resources 
Inc. for an undisclosed sum, according to a Jan. 21 press 
release from Luxe Energy LLC. 

Luxe’s purchase includes certain undeveloped acreage 
along with producing oil and gas properties located in 
Reeves and Ward counties, Texas. Current net produc-
tion is about 1,000 boe/d.

“This is our frst step, with the support of Natural 
Gas Partners, to build an inventory of highly mean-

ingful and economic well locations,” said A. 
Lance Langford, Luxe CEO and president, 
in a statement. 

WPX Energy Inc. bought the Permian 
assets of RKI Exploration & Production 
LLC in August 2015 for $2.75 billion. The 
company has been divesting other assets to 
cover the cost of the acquisition. On Jan. 1, 
2016, WPX said it signed an agreement to 
sell its San Juan Basin gathering system for 
$309 million to ISQ Global Infrastructure 
Fund, which is managed by I Squared 
Capital. The deal is expected to close in 
frst-quarter 2016.

WPX also is shopping its Piceance Basin 
assets of about 200,000 acres and 11,000 
drilling locations. In November 2015 
WPX divested a North Dakota gathering 
system and Powder River Basin coalbed 
methane assets.

Parsley Energy Inc. said Dec. 9, 2015, it 
entered an agreement to purchase Midland 
Basin assets for $148.5 million and also will 

sell equity in the company.
Parsley will acquire undeveloped acreage and produc-

ing oil and gas properties adjacent to its operating areas 
in Upton, Reagan and Glasscock counties, Texas, from 
PCORE Exploration & Production LLC, a portfolio com-
pany of Natural Gas Partners. Parsley will get 238 net hori-
zontal drilling locations across 5,274 net surface acres. 

Fewer rigs, higher production
RSP Permian Inc. said it closed its deal Nov. 18, 2015, to 
acquire 4,100 net acres in the Midland Basin, according to 
a November 2015 press release. The company purchased 
an estimated 86 net horizontal locations from Wolfberry 
Partners Resources LLC with about 15,000 net effective 
horizontal acres of drilling space at average lateral lengths 
of 2,469 m (8,100 ft). RSP has completed acquisitions of 
10,700 net acres for $450 million since August.

Steve Gray, RSP Permian CEO, said Nov. 2, 2015, that 
because of weak oil prices, “we have elected to drop from 
four operated horizontal rigs to three rigs this month and 
plan to moderate our completion pace to maintain our 
capital discipline [and] liquidity position and prudently 
manage our outspend going into 2016.”

Despite the decrease in rigs, RSP increased its 2015 pro-
duction guidance due to stronger results in the year’s frst 
three quarters, the impact of other acquisitions, and 
anticipated drilling and completion for the remain-
der of the year.

Parsley Energy continues to add to its acreage in the Permian Basin. (Source: 

Parsley Energy)
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Pragnya Maruwada, CARBO 

T
he capacity to precisely measure the propped frac-

ture height and placement and, above all, ensure 

optimal near-wellbore connectivity is essential for maxi-

mum and sustainable production from unconventional 

reservoirs. Detecting the placement and height of 

propped fractures and confrming all stages have been 

thoroughly stimulated required comingling radioactive 

tracers in the fracture fuid followed by post-treatment 

gamma ray spectroscopy.

The mere mention of radioactivity sends up a host 

of red fags, which are refected in stringent regulatory 

oversight. The pumping of radioactive tracers under 

high pressure mandates specialized handling and safety 

monitors (Geiger counters) to detect any leaks as well 

as the associated issues with the tightly regulated dis-

posal of contaminated fowback, increasing both HSE 

footprint and costs. 

The lack of available methodologies capable of accu-

rately detecting a created fracture geometry without 

the associated HSE and economic barriers spurred the 

development of the feld-proven CARBONRT inert trac-

er technology. Capable of distinctly measuring fracture 

height as well as location, the detectable proppant is 

composed of an inert material pumped as part of the 

fracture fuid stream and, unlike radioactive tracers, 

does not require specialized meters, handling, training, 

permits or certifcations. Initially developed solely for 

wells completed with ceramic proppant, the technology 

has evolved to include sand-completed wells, where it 

also is used for long-term monitoring of cement and 

wellbore integrity.  

Engineered with a high neutron capture cross-sec-

tion, the traceable material is detectable with a stan-

dard neutron log, thereby generating a direct mea-

surement of the propped fracture height and location 

rather than an interpretation. To better understand the 

myriad dynamics of a fracture treatment, the inert trac-

er technology often is inte-

grated with multiple diag-

nostic technologies such 

as microseismic, fber-optic 

temperature, and fber-op-

tic acoustic and produc-

tion logs, among others. 

Likewise, the CARBONRT 

platform functions as the 

enabling technology for 

the FRACTUREVISION 

proppant-delivered fracture 

evaluation service, which 

yields high-defnition mea-

surements that can be used 

throughout the productive 

life of the well to enhance 

fracture and completion 

design, well spacing and 

feld development plans 

and more accurately calcu-

late EUR. 

Taking radioactivity out of fracture  
monitoring  
A new nonhazardous detectable proppant eliminates need for specialized meters,  

handling and permits to detect placement in the wellbore.

A single-stage example of the inert tracer technology used in conjunction with integrated  

diagnostics is shown. (Source: CARBO; SPE Paper #168603)
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Durable detection 
Fundamental to the nonhazardous tracer is the incor-

poration of a proprietary chemically inert material with 

no half-life deterioration of its detectable properties. 

Since the tracer proppant is permanently identifable, 

an operator has the fexibility of conducting logging 

months or years after the initial fracture job to identify 

any underperforming zones requiring restimulation.

The inert tracer is uniformly distributed throughout 

each grain of proppant during the manufacturing 

process. Infusing the tracer into the ceramic prop-

pant assures consistent and uniform distribution of 

the traceable marker throughout the near-wellbore 

fracture zone. Along with the capacity to measure 

near-wellbore proppant volume to evaluate critical 

wellbore connectivity, the tracer enables accurate 

measurement of proppant coverage to identify any 

understimulated zones. Notably, the tracer is unique 

in that it accurately measures propped fracture 

height, which is vital for calibrating the stresses above 

and below the formation. When used in conjunction 

with a fracture model, the propped fracture height 

determination also provides an indication of the actu-

al fracture geometry. 

Enhanced calibrations
The intrinsic value of propped fracture height data was 

clearly demonstrated in a sweeping near-feld study in 

Wyoming’s Pinedale Field where, owing to wide down-

hole variances, the operator required a more precise 

evaluation of hydraulic fracturing geometry to reduce 

the analytical uncertainties and determine overall stim-

ulation effectiveness. 

The traceable ceramic proppant was incorporated 

as part of an integrated near-feld diagnostics analysis 

that included distributed temperature sensing (DTS) 

and distributed acoustics sensing (DAS) monitoring. 

As the fber-optic DTS and DAS techniques monitored 

fuid location, the inert tracer measured propped frac-

ture height to identify nonstimulated and understim-

ulated fracture stages. Over the course of one year, 

integrated fracture diagnostics were conducted in 83 

stages of fve wells. 

By pinpointing proppant location and subsequent 

propped fracture height, the tracer revealed that 53% 

of the stages evaluated were shorter than predicted, 

leaving only 63% of the available net sands effectively 

stimulated. Unlike DTS and DAS technologies, the 

tracer successfully predicted where production would 

originate using only propped coverage. The previously 

unavailable intelligence provided a critical missing link 

for calibrating fracture models and designing future 

stimulation and completion strategies for the feld. 

Filling the sand gap
As originally engineered, the inert tracer could be 

used only in wells completed with ceramic proppant. A 

development initiative was undertaken to expand the 

technology for application in sand-completed wells. 

The inert tracer technology represents the industry’s 

only proppant-delivered tracer designed exclusively for 

evaluating fracture geometry and wellbore integrity in 

wells stimulated with sand proppant. 

The second-generation inert traceable proppant 

goes beyond measuring fracture height and placement 

to assess the perforation and completion effciency 

of sand-completed wells but extends to evaluation of 

overall wellbore integrity. Once added to the cement 

slurry prior to pumping, the tracer material enables 

the location and thickness of the cement to be detect-

ed through the casing. As the tracer likewise is perma-

nently traceable with no half-life deterioration, cement 

integrity can be monitored for the productive life of 

the well. 

Shortly after its development, the inert tracer 

technology for sand-completed wells was used in 

conjunction with the proprietary proppant-delivered 

fracture evaluation service for the purpose of helping 

a Permian Basin operator optimize its stimulation 

and completion programs. Relatively new to the play, 

the operator requested quantifable data, particularly 

to determine the possible adverse effects of wide-

spread overfushing on near-wellbore connectivity. A 

sand-completed well with fve fracture stages and a 

cumulative 11 perforation intervals was selected for 

the test. 

The integrated evaluation showed that only the 

ffth stage, which was stimulated without overfushing, 

exhibited high wellbore connectivity. Only two of 

the six clusters in the overfushed frst stage accept-

ed proppant; while the second stage displayed high 

near-wellbore connectivity, proppant was detected in 

only one of the two perforation clusters. The third 

and fourth stages, meanwhile, were shown to have 

low near-wellbore connectivity and an extremely short 

propped fracture height. 

The fracture analysis, including data acquired with 

the inert tracer technology, concluded that by avoid-

ing overfushing in future stimulation and completion 

programs, the operator would increase near-wellbore 

connectivity by 30% with a corresponding 10% project-

ed increase in production.  
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Ryan Williams, Rockwell Automation  

F
orests of wooden derricks sprang up in a rural Cali-

fornia valley when oil was discovered there in 1899. 

Today those towering structures are gone, replaced by 

the more familiar pumpjacks and steam-injection sys-

tems necessary to coax the crude from the earth. Most 

of the valley’s “black gold” is heavy crude with a viscosity 

much like molasses.

In 2013 a major California petroleum producer 

pumped 177 Mbbl/d from the valley. The company’s 

California business unit comprises six separate oil felds. 

The typical well site includes steam generators used to 

apply the pressure and heat necessary to force heavy 

crude above ground. 

Some sites incorporate cogeneration systems, which 

use natural gas turbine/generator sets to produce elec-

tricity that supports site operations. Cogeneration in the 

California valley produces enough energy to supply the 

power needs of more than 1.5 million homes.

Challenge
Such complex processes and so much capital equipment 

demand a huge number of control assets. The company’s 

process control network (PCN) uses about 2,800 control 

devices distributed among the six oil felds. 

For years, the quantity of devices, diversity of its valley 

operations, geographic distance between 

them and absence of an effective tech-

nology had complicated the company’s 

effort to create a comprehensive system 

for identifying, tagging and monitoring its 

control devices.  

“They had a manual database of this 

type of information, but it was incom-

plete,” said Joe Zaccaria, reliability pro-

gram manager for Rockwell Automation. 

The oil and gas company has a large 

installed base of Rockwell Automation 

control devices as well as equipment from 

multiple other vendors. 

“The oil company had spent a lot of 

time and money putting people in the 

feld to document part numbers, quanti-

ties, etc.,” he explained. “But this manual 

collection method couldn’t keep up with 

such a large and dynamic PCN installa-

tion, which includes several generations of 

mission-critical assets.” 

The manual collection process itself car-

ried risks for the company. Employees in 

the feld could encounter hazards ranging 

from rattlesnakes to desert environmental 

Automated data collection improves 
cybersecurity while lowering  
manpower costs 
A new diagnostic reliability system provides decision support for California  

production operations.

By moving from a manual database to automated real-time data collection, a 

major California petroleum producer can now perform proactive maintenance. 

(Source: Rockwell Automation)
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conditions to the potential for exposure to hydrogen 

sulfate gas.

Concerns about a newer and potentially more devastat-

ing threat—a cybersecurity attack—loomed even larger. 

The tipping point came in late 2011. A corporate SCADA 

audit identifed cybersecurity risks related to the lack of reli-

able control asset data-keeping by the valley business unit. 

The audit was prompted by a new companywide cybersecu-

rity policy based on the International Society of Automation 

99 (ISA99) standard for industrial control systems.  

“Until the early 2000s, control systems and devices 

were essentially immune to cyberattacks for a number of 

reasons,” he said. “One, the networks weren’t as open. 

And two, there were few hackers. Now plenty of them 

are looking for industrial vulnerabilities, especially where 

they can cause considerable collateral damage.”

Outsiders weren’t the only potential threat. Numerous 

system components were missing and considered stolen 

from control cabinets across the valley.

Solution

The oil giant’s California business unit turned to Rock-

well Automation for a technological solution to centralize 

information gathering and continuously monitor the 

company’s assets. The automation company already was 

piloting a new Logix-based application that would do 

exactly that.

“Over the course of several months, we went through 

discussions with their IT department, their SCADA 

department and other key decision-makers,” Zaccaria 

said. “They all agreed that our new approach was the best 

method because it was safe and secure and applies to 

Allen-Bradley and third-party devices.”

At the heart of the automation solution is an innova-

tive software-as-a-service technology. The new diagnostic 

reliability (DR) system automatically identifes, interro-

gates and monitors control hardware by continuously 

scanning the PCN. Proprietary code encrypted into the 

Allen-Bradley SoftLogix 5800 controller directs the DR 
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system to locate and tag every 

device on the PCN—including 

programmable logix controllers 

and everything connected to 

them in the rack and subcom-

ponents—using native industrial 

protocols to talk to each device. 

The DR system also retrieves 

detailed information about each 

piece of equipment, including 

but not limited to the part num-

ber, series version, serial num-

ber and frmware version. 

The system exports all that 

information to a structured 

Microsoft SQL Server and 

displays it to the end user using 

FactoryTalk VantagePoint 

software from Rockwell 

Automation. This provides 

the oil company with the most 

essential tool for maintaining a 

cybersecurity strategy around a 

master inventory of all the devices 

on the PCN. The availability of a comprehensive and 

accurate control asset master inventory is essential to the 

effective creation and sustainability of a PCN cybersecurity 

strategy. Using FactoryTalk View SE HMI software, the DR 

system also takes a deep dive into each asset to understand 

its status, health and parameter changes. 

The Rockwell Automation team has continuously 

added more tracking capabilities to the DR system, 

including scans for security vulnerabilities. For example, 

the system continuously checks the key switch status on 

processers. When a key switch is open, a hacker could 

potentially change the programming, an attack that 

could cause downtime and production losses or create 

safety and environmental hazards.

The DR system also reports if a device was moved from 

one location to another or if it goes missing. If the DR 

system shows that a device that was formerly on the net-

work is gone, the system produces an exception report. 

Company personnel receive this report and follow up to 

see if the device has been removed or if it is some type of 

failure or fault.

An exception report is just one of many created in the 

FactoryTalk VantagePoint software based on informa-

tion culled from the DR system. The software provides 

context to the data with web-based dashboards, allowing 

different users to view actionable information important 

to their roles.

In addition to the key switch status reporting, mainte-

nance personnel can see if the processor has a low bat-

tery and dispatch a feld employee to replace the battery 

before a failure occurs. The DR system data also are used 

to produce monthly scorecards detailing the PCN’s over-

all performance and reports on network anomalies.

Two Rockwell Automation feld service engineers 

work onsite at one of the oil producer’s California 

campuses, helping the company’s team troubleshoot 

and correct issues identifed by the DR system as well as 

build out its capabilities. 

“We’re embedded with the customer to continuously 

develop more decision-support tools,” said Ray Spangler, 

feld service engineer at Rockwell Automation. “The DR 

system is expanding as we explore, identify and imple-

ment new ways to use it.” 

The PCN compliance program continues to evolve 

based on new objectives that are prioritized and incorpo-

rated into the service program, expanding the DR sys-

tem’s capability. The oil company’s business unit is 

already in full compliance with the new corporate cyber-

security policy based on the ISA99 standard for industrial 

control systems. By moving from a manual database to 

automated real-time data collection, the company also 

can perform proactive maintenance. This is helping 

lower the cost of manpower in the feld and yield more 

barrels of oil per day.   

The oil giant’s California business unit turned to a technological solution to centralize 

information-gathering and continuously monitor its assets. (Source: Rockwell Automation)
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Subsea safety system designed for deepwater 
well testing
Halliburton has released the Dash electrohydraulic 

control system for the company’s subsea safety tree. 

Previously, control was provided through direct hydrau-

lic pressure from the surface. This latest edition to 

the Dash series employs the speed of electrohydraulic 

actuation of core safety functions while continuing to 

provide full direct hydraulic redundant control of all 

functions. This helps to increase reliability and provide 

more cost-effcient operation and maintenance. Linking 

with downhole and surface read-out control systems, the 

Dash system enables analysis to help drive optimal per-

formance and avoid nonproductive time during deep-

water dynamic testing. halliburton.com

Digital pressure testing software provides 
analysis, oversight 
Offshore Technical Compliance (OTC) in partnership 

with Hecate Software has released GREENLIGHT, a 

new digital pressure testing software suite that provides 

reliable pressure analysis and compliance oversight, a 

press release stated. The software uses proprietary algo-

rithms to conduct, analyze and document a wide variety 

of pressure tests. The software does not require bench-

mark testing for a baseline reading, thereby streamlin-

ing overall testing time. Its user-friendly interface allows 

easy onsite annotations and test associations, analy-

sis, and reporting. All test results can be thoroughly 

reviewed by OTC’s team of petroleum engineers and 

compliance professionals to ensure regulatory compli-

ance and documentation accuracy. otcompliance.com.

Light technology designed to assist divers
Scottish R&D company PhotoSynergy Ltd. (PSL) aims 

to further the safety of diving personnel and increase 

effciencies in the subsea sector. Winner of the Subsea 

UK Innovation for Safety Award 2014, LIGHTPATH is 

a side-emitting fexible fber that projects a continuous 

and fexible line of light that carries no electrical power 

and has a life expectancy of fve years. In February PSL 

released the latest in its portfolio of subsea products—

the SLS2000—which provides the option to illuminate 

the dive umbilical from the diver end. It offers a mini-

mal-sized light source, which will not impede the diver 

during the work. A small, compact unit at just 30 mm in 

diameter and 70 mm long, it was designed to provide a 

light source to saturation divers using an LED attached 

to the umbilical at the diver’s end. photosynergy.co.uk/

System completes frst commercial well 
intervention
Ziebel’s Z-Line, a gravity-deployed slim carbon-compos-

ite cable, was used to acquire meaningful distributed 

temperature and distributed acoustic fber-optic data 

during a commercial well intervention, a press release 

stated. The Z-Line made its inaugural run for a major 

operator offshore Norway. The system accessed a plat-

form well to a depth of 2,952 m (9,684 ft) with stan-

dard wireline-type gravity deployment and dry sealing 

pressure control equipment (no grease injection). All 

mechanical requirements of the line functioned suc-

cessfully, and high-quality distributed fber-optic data 

were acquired for the operator. Z-Line builds upon the 

Z-System carbon-composite technology, which delivers 

critical decision-making well information to oil com-

panies. The key difference between the two is that the 

Z-Line does so from a smaller wireline footprint and, 

OTC offers GREENLIGHT software demonstrations and training 

for end users at its training center as well as 24/7 support. 

(Source: Offshore Technical Compliance)

PSL’s most recent product, SLS2000, provides the option to 

illuminate the dive umbilical from the diver’s end. (Source: 

PhotoSynergy Ltd.)
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being gravity-deployed, with a typically shorter interven-

tion time per well. The Z-Line is a 3/16-in. diameter car-

bon-composite line with embedded optical f bers at its 

core. This enables distributed temperature sensing and 

distributed acoustic sensing to be performed along the 

full length of the line. ziebel.com

Long-stroke rod pumping unit offers key benef ts
Liberty Lift Solutions LLC has released its XL model 

long-stroke rod pumping unit. The product incor-

porates features designed to promote extended life, 

operational advantages, energy eff ciency and mini-

mal maintenance, a press release stated. The XL unit 

has a unit designation of 320-500-306 and operates 

at low speeds with constant velocity, providing fewer 

strokes per minute with high production rates. These 

combined eff ciencies assist in reducing stress on the 

reducer and the sucker-rod string, prolonging the 

life of the unit and component parts at the wellhead, 

the company said. The pumping unit incorporates an 

eff cient, clean oiling system for internal parts. While 

designed with easy access for maintenance, the XL 

incorporates safety features to protect operating per-

sonnel and the environment. The Unit Sentry feature’s 

primary use is to protect the XL unit when it detects 

potential operating abnormalities and to pause or 

stop the unit when the variable speed drive or pump-

off control signal this situation. The Unit Sentry also 

easily and freely shares information with the variable 

speed drive or the pump-off control. The XL unit’s 

integrated rollback system allows easy movement and 

repositioning for workover operations. libertylift.com

Fire protection technology for offshore projects
Trelleborg’s offshore operation has secured a signif-

icant contract with a major shipyard to supply its f re 

protection technology, Firestop, to 17 I-Tubes for the 

FPSO vessel Egina. Firestop will enable the I-Tubes, 

additional riser pipes that allow pull-in of new pro-

duction risers, cables and umbilicals, to withstand 

120 minutes of jet f re. The f re-resistant material will 

be applied onsite in South Korea using Trelleborg’s 

mobile production unit, a transportable coating 

facility. Firestop is a rubber-based passive f re pro-

tection product that can be customized to meet the 

demands of specif c offshore oil and gas projects and 

installations. By using a layered construction, Firestop 

provides corrosion, thermal, f re and mechanical pro-

tection. Applications for Firestop include rigid riser or 

tubular f re protection, f exible riser f re protection, 

emergency shutdown valve protection, escape-way tun-

nel seal and protection of riser hang-off arrangements. 

The material is ISO 22899 certif ed by the Interna-

tional Organization for Standardization, conf rming 

that Firestop can safely and conf dently be used for jet 

f re protection within pipes and hollow sections. Work 

on the Egina FPSO unit will start immediately and is 

expected to be completed in second-quarter 2016. trel-

leborg.com/offshore

Drillbit with ridge-shaped cutting elements 
improves ROP
Smith Bits, a Schlumberger company, has released its 

AxeBlade ridged diamond element bit, which incorpo-

rates new-geometry Axe ridged diamond elements 

across the bit face, a press release stated. AxeBlade bits 

improve ROP in a wide range of formations and steer-

ing response in directional applications. The latest 

generation of Smith Bits’ 3-D cutting technologies, 

Axe elements have a distinctive ridge shape that com-

bines the shearing action of a conventional polycrystal-

line diamond compact (PDC) bit with the crushing 

action of a roller cone bit. The geometry of the ele-

ment breaks rock more eff ciently, requiring 30% less 

force, according to the company. It also delivers 

improved control compared with conventional PDC 

cutters when drilling directionally. The AxeBlade bit 

has been successfully f eld-tested in a variety of appli-

cations, drilling more than a cumulative total of 

60,960 m (200,000 ft). In a f eld trial in South Texas, 

the AxeBlade bit kicked off from vertical to a 

90-degree angle and continued drilling the lateral sec-

tion for 1,093 m (3,586 ft) with 29% faster ROP com-

pared to offset wells. slb.com/AxeBlade

Fitted with ridged diamond elements, the AxeBlade bit increases 

ROP and improves steerability through increased cutting eff ciency 

and less torque fl uctuations. (Source: Schlumberger)
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A
zerbaijan has plenty of history to be rightly proud 
of. Having fi rst produced oil from the offshore 

Neft Dashlary Field in 1949 and plenty more before that 
onshore (in 1901 it was producing 11 MM tons of oil), it 
has an impressive track record. 

Oil drilling fi rst took place in 1846 on the Bibi-
Heybat Field a full 13 years before it started in 
Pennsylvania in the U.S. If you delve deeper into histo-
ry, you can fi nd references to hand-dug wells descend-
ing 35 m (115 ft) in the 15th century and its petroleum 
being noted by the 14th century Venetian traveler 
Marco Polo. 

In the modern era it also has a large investment 
record: The total sunk to date in the oil and gas 
sector is put at $59 billion, and in the long term 
the spend between 2015 and 2025 is put at $110 bil-
lion on the upstream, midstream and downstream 
segments, according to the U.K. government body 
U.K. Trade & Investment (UKTI).

Falling production
The country undoubtedly has a rich vein of oppor-
tunities in its waters, but the problem is that they 
mostly remain on the drawing board while the 
global offshore investment hiatus continues. As a 
result, it is suffering a very real production dip. 

The latest offi cial fi gures available show crude oil 
and condensate production fell to 27.9 MM tonnes 
in the fi rst eight months of 2015 from 28.6 MM 
tonnes a year earlier, due largely to gradual declin-
ing output from BP’s Azeri, Chirag and Deepwater 
Gunashli (ACG) fi elds. The full-year oil produc-
tion fi gure is believed to have hit 40.7 MM tonnes, 
with about 30.2 Bcm (1 Tcf) of gas. It continued 
a trend, with total oil and condensate production 
having fallen to 41.9 MM tonnes in 2014 from 43.1 
MM tonnes in 2013. 

The above trio of BP fi elds are the country’s 
production mainstay, fl owing almost half of 
Azerbaijan’s oil. However, output from these fi elds 
fell to an average of 641,000 bbl/d in fi rst-half  
2015 from 656,000 bbl/d a year earlier, BP revealed 
last year.

Tragedy
Azerbaijan also suffered offshore tragedy in Decem-
ber last year, with a violent storm sweeping across 

Fresh impetus needed to f re up 
Azerbaijan offshore 

Known as the ‘Land of Fire,’ Azerbaijan has an oil and gas pedigree that is second to 

none, but with production declining, its offshore sector needs to heat up. 

REGIONAL REPORT:

CASPIAN

The Deepwater Gunashli Field is part of BP’s ACG complex. Together 

the three fi elds fl ow almost half of Azerbaijan’s oil. (Source: BP)
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the inland sea, which claimed the lives of 33 workers. 
These were mostly those onboard a lifeboat that broke up 
after falling from a Gunashli fi eld platform operated by 
state oil company SOCAR that suffered a blaze after sus-
taining storm damage to production and pipeline equip-
ment. It was the worst tragedy in the country’s history.

Safety measures on many of SOCAR’s older shallow-
water platforms—many of which were built during the 
Soviet era—have been and still are being substantially 
reviewed for improvement.

Azerbaijan is tackling its concern over the sector’s 
gradual decline by pushing its western partners to devel-
op some of the most promising discoveries and continue 
with ongoing brownfi eld enhancements, but the expecta-
tion of SOCAR is that total production will further dip to 
about 40 MM tonnes of oil and 30 Bcm of gas in 2016. 

Showing how crucial BP’s ACG fi elds are, about 32 MM 
tonnes of that output will come from these fi elds. BP and 
its partners also have about 9 Bcm/year (328 Bcf/year) 
of production fl owing from the fi rst phase of the Shah 
Deniz gas and condensate fi eld (in which $8.25 billion 
has been invested since 2003).

Opportunities
So where is Azerbaijan’s future oil and gas to come from, 
and where will the investment dollars be spent? 

According to UKTI regional specialist Sue Whitbread, 
the ongoing second phase of BP’s Shah Deniz project 
is closest to fruition, planned to start producing by 
December 2018. 

It entails the building and installation of two bridge-
linked platforms connected to 26 subsea wells to be 
drilled by one or two semisubmersible rigs. It also will 
feature 360 km (224 miles) of subsea pipelines and 125 
km (78 miles) of fl owlines in water depths of up to 550 m 
(1,805 ft). 

Once onstream, the deeper high-pressure reservoir that 
is the basis of Phase 2 is expected to fl ow about 17 Bcm/
year (565 Bcf/year) of export gas to the Turkish and 
European markets. This will be via a planned expansion 
of the South Caucasus Pipeline to Turkey, bringing Shah 
Deniz’s total output to about 26 Bcm/year (918 Bcf/year).

Absheron advancing
Another high-profi le project is Total’s proposed 
Absheron high-pressure gas development. 

Not yet approved, this project’s proposed plan revolves 
around an unmanned Single Stage Separation Platform 
with a planned production plateau of 14 MMcm/d (500 
MMcf/d). According to Whitbread in a recent presen-
tation, the plan will see an initial four vertical high-rate 

subsea wells (up to 5.7 MMcm/d or 200 MMcf/d) with 
10,000-psi christmas trees producing to the platform and 
on to an onshore treatment plant. 

Each well is expected to take between 220 and 250 days 
to drill, although the total well costs are likely to be less 
than previously forecast (between $250 million and $350 
million) as rig day rates continue to plunge. No rig has 
yet been contracted.

The fi xed platform itself will have a topsides measuring 
24 m by 24 m (79 ft by 79 ft) and a topsides gross dry 
weight of 4,500 tonnes, with power coming from shore.

A fi nal investment decision is currently down for 2017, 
with capex estimates put at more than $6 billion. First gas 
could fl ow by late 2021 or early 2022.

BP also is planning a seismic survey this year in the 
shallower waters of the Absheron Peninsula, which it 
has under a joint production-sharing agreement with 
SOCAR, with analysis of the results due for completion 
by year-end 2016.

Longer term
There are other projects in the medium to long term, 
according to Whitbread, including the possible devel-
opment of a deep gas layer underlying BP’s ACG oil res-
ervoir. Possible investment in that could total up to $12 
billion and feature a new platform.

Beyond that, BP also is expected to eventually start the 
third development phase of Shah Deniz. This has previ-
ously been fl agged as likely to need production-enhanc-
ing technologies such as subsea compression, and output 
is not expected before the late 2020s.

Another future project is the shallow-water Umid gas 
and condensate fi eld, already producing since 2010 via 
two wells but which in the potential future expansion 
also would include the Babek and Mashal satellites, 
which sit in deeper water to the east and are estimated 
to actually be substantially larger than Umid. Some 40 
km (25 miles) offshore, the SOCAR-operated fi eld is cur-
rently subject to an ongoing development tender, so any 
likely sanction is not expected for at least two or three 
years. Potential investment, the UKTI said, is put at up to 
$16 billion.

A further potential development on the backburner is 
Aspheron Stage 1 in the Araz-Alov-Sharg Block, the sec-
ond largest offshore concession issued to date by 
Azerbaijan. Early estimates for investment have been put 
by the UKTI at up to $17 billion, but that fi gure is hard 
to quantify at present, especially as the ownership of 
all three prospects—estimated to hold up to 700 Bcm 
(25 Tcf) of gas and condensate—is being disputed by 
a resurgent Iran. 

REGIONAL REPORT:

CASPIAN
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Scott Weeden, Senior Editor, Drilling
the sinking fund to meet the value of their investments 

against the time the wells went dry.” 

On May 18, 1999, Texaco celebrated the 100th anni-

versary of the discovery of the Kern River Oil Field by 

son team used shovels and hand augers to dig a single 

45-ft-deep [14-m-deep] well, which was the fi rst of many in 

this prolifi c oil fi eld,” according to a press release. 

In the “History of Kern County, California,” Jonathan 

Elwood took much more of the credit for discovering the 

fi eld. “Means for a long time past had been seeking to 

interest someone in the oil prospects on the north side of 

the river. Accordingly he was only too glad to give James 

Elwood a favorable lease, and Elwood wrote to his father, 

who was an old prospector, to come and help him fi nd 

the Kern River oil. 

“In a letter to the California Oil World published Aug. 

24, 1911, Jonathan Elwood tells the story of the discovery in 

these words: ‘James Munroe Elwood and I, Jonathan Elwood, 

alone and without the assistance of anyone, discovered oil on 

the north bank of Kern River, 7 miles [11 km] northeast of 

Bakersfi eld on Thomas A. Means’ farm. This was in May 

the edge of a cliff, close to the river. 

‘We then went up onto the bluff and com-

menced a shaft, and at the depth of 43 ft [13 

m] we again struck the oil sand. We were then 

obliged to get timber and curb as we went 

down, as the oil sand was too soft to stand up. 

Steamfl ooding keeps California fi eld 
producing 117 years later 
The Kern River Oil Field reached total production of 2 Bbbl of oil in late 2007 and has been 

adding to the total since then.

100100

Jonathan Elwood, who was living in Fresno County and 

Jonathan and James Elwood. “In May 1899 the father and 

today, “Oil men estimated that under 25 cents per barrel 

described the 1904 market, which sounds a lot like 

A quote in the “History of Kern County, California” 

mercial well.”

and Milton McWhorter drilled this region’s fi rst com-

On June 1, 1899, 400 ft [122 m] to the north, Horace 

George Wiseman, and John Marlowe, to dig here for oil. 

Wiseman, aided by Jonathan, Bert, Jud and Ken Elwood, 

when Tom Means persuaded Roy Elwood and Frank 

site said, “Oil was discovered at 70 ft [21 m] in 1899, 

A California Historical Landmark marker at the well 

Ranch was plugged and abandoned in 1995.

70,000 bbl/d in 2014. The discovery well on the Means 

bbl/d. The fi eld was still producing at a rate of about 

In 1901 the Kern River Oil Field was producing 12,000 

of the top fi ve U.S. oil fi elds. 

duced about 2.2 Bbbl of heavy oil by year-end 2014, one 

Kern County, Calif. The Kern River Oil Field had pro-

hand-dug in May 1899 in the San Joaquin Valley in 

he discovery well for the Kern River Oil Field was 

T

1899. We made the discovery with a hand auger, under they could not produce oil, pay expenses and set aside 

Some of the early explorers in the Kern River Oil Field are shown. The fi eld 

was discovered on the Means Ranch in 1899. (Source: Kern County Museum)
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We were obliged to put in an air blast to furnish fresh air 
to the man below on account of the strong odor of gas. At 
a depth of 75 ft [23 m] there was so much oil and gas that 
we concluded we had better get a steam rig. We got this 
and went down 343 ft [104 m],’” the history stated. 

“The fi rst oil taken away was when I took four whiskey 
barrels of it to Kern City and shipped it to Millwood for 
skid grease, getting $1 a barrel net,” he said. 

Geology
The Kern River Oil Field has one large producing horizon 
(Kern River) and two smaller formations, the Vedder and 
Jewett, discovered in 1981 and 1985, respectively. The Kern 
River Formation is of Pliocene-Pleistocene age and lies at 
depths between 122 m and 400 m (400 ft and 1,312 ft). 
The Vedder is at a depth of 1,433 m (4,700 ft) in the Oligo-
cene, and the Jewett is at 1,287 m (4,220 ft).  

Technology extends fi eld’s life
A lot of technology, including steamfl ooding, cogenera-
tion, the reclamation and reuse of produced water, and 
3-D visualization were used to meet the challenges of pro-
ducing heavy crude oil with a goal of extracting more than 
80% of the crude oil contained in the fi eld, Texaco said.

The Kern River Oil Field consists of 10,750 acres in an 
area north-northeast of Bakersfi eld, Calif. In the early to 
mid-1960s hot water injection and steamfl ooding revital-
ized the Kern River Field.

Chevron has a 99%-owned and operated interest in 
leases covering most of the Kern River Oil Field. With 86% 
of the company’s crude oil production in California con-
sidered heavy oil (typically with lower than 22°API gravity), 
thermal recovery techniques utilizing steam are applied to 
increase oil recovery. 

“The company’s industry-leading expertise in steam-
fl ood operations has resulted in more than a 60% crude 
oil recovery rate at the Kern River Oil Field. Chevron con-
tinues to leverage leading-edge heat management capabil-
ities in the recovery of these hydrocarbons, with emphasis 

on improved energy effi ciency through new technology 
and processes,” the company stated in its 2014 annual 
report supplement.

In 2014 the company drilled 779 new wells, and develop-
ment programs included plans for drilling 520 more wells 
in 2015. These programs have helped reverse the decline 
rate on company-operated properties from 7% in 2010 to 
essentially fl at in 2014. 

Water, oil do mix
For every barrel of oil produced in the Kern River Oil 
Field, about 10 bbl of water are produced. The fi eld pro-
duces about 760,000 bbl/d of water. About half of that 
amount fl ows through a 14-km (8.5-mile) pipeline from 
a water processing facility to Bakersfi eld’s Cawelo Water 
District. Given the recent drought in California, the recy-
cled water has been a blessing to farmers in the southern 
San Joaquin Valley. 

In 1994, Texaco (now Chevron) entered into a con-
tract with the Cawelo Water District to provide excess 
produced water to Cawelo for irrigation purposes. The 
water that Chevron provides to Cawelo for agricultural 
purposes benefi ts about 90 farmers and is used primar-
ily with permanent crops such as citrus fruits, nuts and 
grapes, according to a Chevron spokesperson. 

After being separated from oil by gravity separation, 
produced water runs through depurators, which remove 
fi ne particulates and oil, and walnut-shell media-based 
fi lters to clean remaining residual oil before traveling 
through an underground pipeline to a surface polish-
ing pond.

From the pond, the processed water proceeds into 
Cawelo’s blending reservoir, known as “Reservoir B,” 
where Chevron’s water mixes with freshwater and pro-
cessed water from other sources, including the Valley 
Water Management Co. The newly blended water is then 
sent through Cawelo’s canal system, where additional 
freshwater is added and farmers are then able to draw 
water for irrigation.

101101

The Kern River Oil Field was 11 years old when this photo was taken 

in 1910. Today the fi eld has more than 10,000 wells producing at an 

average depth of 274 m (900 ft). (Source: Kern County Museum)
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vessel
SPOTLIGHT

A fter 15 years as the much-vaunted fagship of Tech-

nip’s pipelay and subsea construction feet, the Deep 

Blue is still racking up a track record of achievements that 

leaves most of its rivals in its wake. 

Since coming onto the market in 2001 the versatile 

vessel has been responsible for setting plenty of offshore 

records, thanks to its ability to carry out reel-lay, J-lay and 

fexi-lay operations globally. Technip’s claims at the time 

of its launch of the ship being able to support develop-

ment operations in water depths of up to 3,000 m (9,843 

ft) have been fully put to the test and fully proven.

Most recently, it has been working on Shell’s 

record-breaking Stones Field in the U.S. Gulf of Mexico 

(GoM), which will come onstream later this year and 

become the world’s deepest producing foating facility. 

Water depth record
The French contractor was frst awarded a contract in 

2013 for the Deep Blue to install subsea infrastructure 

on Stones in the Walker Ridge area of the GoM in a 

water depth of about 2,900 m (9,500 ft). That work, 

laying the world’s deepest gas pipeline, was done in sec-

ond-half 2014, while Technip also won another award 

last year for subsea infrastructure, which saw the Deep 

Blue install more hardware in a water depth of 2,930 m 

(9,613 ft). The installation of the subsea production sys-

tem was carried out in February this year.

The dynamically positioned vessel is next due to 

carry out more installation work this summer when it 

starts work on Deep Gulf Energy II’s Odd Job Field in 

the Mississippi Canyon area in water depths ranging 

from 1,330 m to 1,825 m (4,364 ft to 5,988 ft). The 

workscope includes installing about 23 km (14 miles) 

of pipe-in-pipe fowline, 2 km (1 mile) of steel catenary 

riser, and in-line sled and fowline end terminations.

The Deep Blue’s Stones work doesn’t quite beat the 

vessel’s current depth record, when in 2009 it installed 

reeled pipe for Shell’s Perdido development in the 

GoM in 2,957 m (9,701 ft) of water. Other records it 

holds include installing the deepest pipe-in-pipe reel-

lay, again for Shell on its Na Kika Field in the GoM in 

2,115 m (6,940 ft) of water in 2005.

Still of note within the pipelay market is its ultradeep-

water ability to lay both fexible (up to a 24-in. outer 

diameter [OD]) and rigid reeled lines (4-in. to 18-in. 

overall diameter), with 550 mt of tensioning capacity, 

while in J-lay mode it can lay lines of up to a 28-in. OD 

with 770 mt of tensioning capacity.  

Deep Blue still on top 
The pioneering fagship of Technip’s feet continues to set new records.

The Deep Blue continues to rack up a track record of achievements. 

(Source: Technip)

Vessel Facts

Sector: Pipelay & Subsea Construction

Owner: Technip

Name: Deep Blue

Vessel Design: Gusto 10000

Yard Built: Hyundai, South Korea

First Operations: 2001

Size (length/

beam) overall:
206.5 m by 32 m (678 ft by 105 ft)

Pipelay Systems:
Reeled, J-lay rigid and  

flexible pipe

Transit Speed: 10 knots

Gross Tonnage: 33,791 tonnes

Operating/Regional 

Arena:
Worldwide
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international
HIGHLIGHTS

AFRICA

Nigeria’s state oil frm will split into 30 companies

Nigerian National Petroleum Corp. (NNPC) was sched-
uled to be split into 30 independent companies in March 
in restructuring designed to help tackle corruption at the 
state oil company, Reuters reported. Mismanagement and 
graft at NNPC has hampered an industry that provides 
about 70% of national income in Africa’s biggest crude 
producer. Plans to break up the company are part of 
efforts to dismantle opaque structures that enabled theft.

ASIA

Petronas to cut about 1,000 positions after strategic review

Malaysia’s Petronas is making about 1,000 positions redun-
dant and is reshuffing some senior executives after a stra-
tegic review, as the state-owned oil and gas company tries 
to cope with the hit from a plunge in oil prices, a Reuters 
report stated. Petronas is one of the biggest employers of 
Malaysians and has a staff of about 51,000 people, accord-
ing to its 2014 annual report. The company also makes 
up about one-third of the Malaysian government’s oil and 
gas revenue. The company recently posted a quarterly net 
loss and confrmed plans to cut spending by $12 billion 
over the next four years. Petronas said in a statement on its 
website on March 1 that it was making efforts to redeploy 
employees affected by the redundancies.

EUROPE

Total, Eni bet on new fnds 

As oil frms slash billions of dollars of investment to sur-
vive the market crash, France’s Total and Italy’s Eni are 
making some of the smallest cuts, gambling on the hope 
of big-ticket discoveries that will reward them when prices 
recover, Reuters reported. Wood Mackenzie analysts 
expect this year’s exploration spending to fall to just half 
of a peak of $95 billion reached in 2014. Against that back-
ground, Total’s 21% cut is among the smallest. Total will 
still spend $1.5 billion on exploration this year, including 
off Myanmar, Argentina and Nigeria. Eni has not pub-
lished separate exploration budget numbers for 2016 but 
said it will keep seeking new resources in mature areas 

where it can use existing infrastructure and know-how to 
lower costs. Eni became the frst big oil frm last year to cut 
its dividend to navigate the market downturn. Its bet on 
fnding new resources was boosted last year when it made 
the bumper Zohr gas discovery offshore Egypt, the biggest 
ever in the Mediterranean and its ffth large oil and gas 
fnd in just three years, giving it the best track record in 
reserve replacement among majors, according to Eni.

MIDDLE EAST

McDermott wins offshore project in Middle East

McDermott International Inc. has been awarded a large 
contract by an upstream oil and gas operator for a project 
offshore in the Middle East, the company said in a news 
release. Work will include engineering, procurement, 
fabrication, transportation and installation of offshore 
pipelines. McDermott said engineering and offshore mobi-
lization of its in-house vessels has begun for this fast-track 
assignment. Project completion is expected by year-end 
2016. The contract award will be refected in McDermott’s 
frst-quarter 2016 backlog.

Genel halves reserves estimate for Iraqi Kurdistan Field

Genel Energy Plc, one of a handful of foreign oil pro-
ducers in Iraqi Kurdistan, lost more than one-third of 
its market value on Feb. 29 after the company halved 
the reserves estimate for its largest operational feld, 
according to a Reuters report. The company said it 
expected to write down the value of its holding in the 
Taq Taq Field by $1 billion, blaming a steep fall in oil 
prices and lowered expectations of reserves. Genel 
estimated that Taq Taq had proven and probable 
reserves of 356 MMbbl of oil as of Dec. 31. The slash-
ing of reserves estimate will put more pressure on the 
company, which already is struggling with oil prices 
at their multiyear lows and millions in debt owed by 
the Kurdistan Regional Government (KRG) for oil 
exports. In early February, the company told Reuters it 
would resume drilling at Taq Taq in the coming weeks 
to ramp up production. In January Genel said it was 
reviewing its reservoir model and investment profle for 
Taq Taq after seeing some production declines at the 
feld last year. Since 2011, Taq Taq has produced 184 
MMbbl on a gross basis. Genel kept its full-year pro-
duction forecast of 60,000 bbl/d to 70,000 bbl/d of oil 
but said that Taq Taq production would fall to 50,000 
bbl/d to 70,000 bbl/d by 2018, from the about 80,000 
bbl/d expected for 2016. Genel has a 44% interest in 
Taq Taq, and a unit of China Petroleum and Chemical 
Corp. holds 36%, with KRG holding the remaining.
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Chevron plans to slash budget in next two years 
Chevron Corp. said it will slash its budget by at least 17% 
for the next two years as it fnishes construction on major 
expansion projects and works to save cash as oil prices sit 
near 10-year lows, Reuters reported. The company plans to 
spend $17 billion to $22 billion annually in 2017 and 2018. 
For 2016, the company announced it would spend $26.6 
billion. Executives reiterated the company’s commitment 
to pay its $1.07 quarterly dividend.

DOJ sends request for Exxon probe to FBI

The Department of Justice (DOJ) asked the Federal 
Bureau of Investigation (FBI) to evaluate whether 
Exxon Mobil violated federal laws by publicly denying 
climate change for years, The Huffngton Post reported. 
Reps. Ted Lieu and Mark DeSaulnier, both Democrats 
from California, asked the DOJ to investigate Exxon 
last fall after reporting from Inside Climate News and 
The Los Angeles Times indicated that Exxon’s experts 
knew about the dangers of burning fossil fuels and still 

publicly worked to undermine climate science. In a 
letter to Attorney General Loretta Lynch in October 
2015, the congressmen asked the department to look 
into whether Exxon violated federal laws such as the 
Racketeer Infuenced and Corrupt Organizations, or 
RICO, Act by “organizing a sustained deception cam-
paign disputing climate science and failing to disclose 
truthful information to investors and the public.” The 
DOJ responded in a letter stating it had forwarded the 
matter to the FBI’s Criminal Investigation Division to 

conduct initial fact-fnding and “determine whether an 
investigation is warranted.” Lieu also asked the Securi-
ties and Exchange Commission to investigate whether 
Exxon broke any laws in its fling to the commission. 
Exxon stated the reporting on their climate work mis-
characterizes its position. The company has included 
information about the business risk of climate change 
in its security flings and shareholder reports for “many 
years,” Exxon spokesman Alan Jeffers said via email. 
“Media and environmental activists have used pub-
licly available materials from the company’s archives 
to deliberately distort Exxon Mobil’s nearly 40-year 
history of climate research, which was conducted pub-
licly in conjunction with the Department of Energy, 
academics and the U.N. Intergovernmental Panel on 
Climate Change. To suggest that we had reached defn-
itive conclusions, decades before the world’s experts 
and while climate science was in an early stage of devel-
opment, is not credible.”

SOUTH AMERICA

Lula targeted in police raid into corruption scandal

Brazil’s former President Luiz Inacio Lula da Silva said 
his detention on March 4 was a politically motivated 
media spectacle, vowing to fght charges in this cor-
ruption scandal, Bloomberg reported. Prosecutors said 
they have evidence that companies rewarded him with 
donations and speaking fees in return for government 
favors. Reuters reported the country’s federal police 
detained him for questioning in an investigation of a 
bribery and money laundering scheme that they said 
had fnanced campaigns and expenses of the ruling 
Workers Party. Lula denied allegations of wrongdoing 
and accused prosecutors of abusing their authority to 
weaken him politically. 

Rosneft will invest another $500 million in Venezuela 

Energy Project

Rosneft plans to invest another $500 million as it raises 
its stake in the Petromonagas joint venture (JV) in Ven-
ezuela’s Orinoco Belt region to 40%, President Nicolas 
Maduro said in February, according to a Reuters 
report. That is the maximum stake foreign partners are 
allowed to hold in JVs with Venezuelan state oil frm 
PDVSA. Rosneft originally had a 16.7% stake in the 
Petromonagas JV. Reuters reported last June that 
PDVSA and the Russian oil major were negotiating a 
fnancing deal under which Rosneft would lend its 
South American counterpart $5 billion, a source close 
to the negotiations said. 
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MOVE

PEOPLE

Kim Parsons accepted the position of 

CEO of Entek Energy Ltd.

American Gilsonite Co. Inc. 

appointed David G. Galla-

gher president and CEO. 

BP appointed Lamar McKay deputy 

group CEO. McKay, currently CEO of 

BP’s upstream segment will take up 

the role following a suitable handover 

period. McKay will be succeeded as 

upstream CEO by Bernard Looney, 

currently COO, production, in the 

upstream segment.

CMS Energy and Consumers Ener-

gy’s President and CEO John Russell 

has elected to retire. Patti Poppe 

has been named president and 

CEO, effective July 1. CMS Energy’s 

Melissa Gleespen, vice president 

and corporate secretary, has been 

named chief compliance offcer for 

the company and its chief subsidiary 

Consumers Energy. 

TGS selected Kristian Johansen to suc-

ceed Robert Hobbs as CEO on March 

11.  After eight years with TGS, includ-

ing nearly seven years as CEO, Hobbs 

has retired.

C&J Energy Services Ltd.’s founder, 

CEO and chairman of the board 

of directors, Josh Comstock, died 

unexpectedly in his sleep on March 

11. CFO Randy McMullen will suc-

ceed him.

OMV Aktiengesellschaft’s supervisory 

board appointed Reinhard Florey 

(left) CFO. Michaela Huber (center), 

currently senior vice president for 

communications and sustainability at 

OMV, will take on a new role as senior 

vice president HSE, security and sus-

tainability. Johannes Vetter (right) 

succeeds Huber as senior vice presi-

dent of corporate communications. 

Gastar Exploration Inc. announced 

the retirement of its senior vice presi-

dent and COO Michael McCown.

AEREON appointed Romer Bra-

cho COO.

John R. Pustulka (left), president of 

National Fuel Gas Supply Corp., has 

been named COO of National Fuel 

Gas Co. (NFG). NFG’s Matthew D. 

Cabell (center), president of Seneca 

Resources Corp., the E&P segment of 

the company, and senior vice president 

of NFG, will retire, effective May 1. John 

P. McGinnis (right), Seneca’s COO, will 

succeed Cabell as president of Seneca.

Headwave’s Dr. Alan J. Cohen was 

promoted to CTO. 

GE Oil & Gas created its new Oil & 

Gas Digital Solutions business and 

appointed Matthias Heilmann head 

of the organization and chief digi-

tal offcer.  

Chevron Corp. named Stephen W. 

Green president of Chevron Asia Pacifc 

Exploration and Production, effective 

April 1.

Shale Support LLC named 

Shane Summers vice presi-

dent, logistics.

APPEA selected Chris Lamont as 

director government relations, East-

ern Australia.

Charlie Riedl has been named execu-

tive director of The Center for LNG.

ABN AMRO Lease selected Richard 

de Keijzer as managing director for 

its U.K. branch.

OPITO International 

appointed Graham Gall 

managing director. 

Genesis RTS named three execu-

tives to its senior leadership team: 

Barry Schneider, director of product 

development; Nathan Zenero, direc-

tor of quality and integration; and 

Yarko “JJ” Sos, business develop-

ment strategic adviser.

David Brock, Ph.D., has 

been named analysis direc-

tor for SageRider Inc. 

Lloyd’s Register named Tom Board-

ley executive vice president and 

global head of corporate and exter-

nal affairs, and Nick Brown has been 

promoted to marine director.

The Texas Alliance of Energy 

Producers appointed John James 

Tintera executive vice president, 

government relations. Gloria Leal 

was named general counsel, and Bill 

Stevens will serve as chief lobbyist. 

James M. Wortham was selected as 

director, membership services for 

North Texas.

Uwe Balasus-Lange took over the 

function as head of the newly 

created division Germany/Den-

mark of DEA Deutsche Erdoel 

AG. Dr. Thomas Radwitz has been 

appointed general manager of the 

Egyptian subsidiary of DEA Deut-

sche Erdoel AG. 

AlMansoori Specialized Engineer-

ing named Ahmed Aboulfotouh 
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general manager for AlMansoori Pro-
duction Services. 

InterMoor appointed Folabi 

Bolatiwa general manager in 
Nigeria. 

Sigma Cubed Inc. (SIGMA³) 
appointed Michael S. Bahorich 
to the company’s newly formed 
advisory board. 

Goodrich Petroleum Corp.’s Peter Good-

son resigned from the company’s board of 
directors to address health-related issues. 

JDR appointed Rob Hastings and Alan 

Wilson as nonexecutive directors of 
the board.

CONSOL Energy Inc. nominated Bernard 

Lanigan Jr., Joseph P. Platt and Edwin S. 

Roberson to its board of directors. 

COMPANIES 

Craig International (CI) opened new 
offces in the Middle East on the back 
of a $55 million contract with a major 

operator in Qatar. The fve-year contract 
for outsourced procurement services 
has led CI to open a base in Doha and 
another in Dubai. 

iSiS-Ex has changed its name to Smart-Ex.

Seanamic Group, a surface-to-seabed 
specialist, is expanding its global 
umbilicals business with a new 
Umbilicals International facility in 
Glasgow. 

Sparrows Group has grown its Americas 
footprint into Trinidad and Tobago 
following an agreement to work in 
cooperation with Miguel Mechanical 
Services Ltd.

SageRider West LLC acquired Technical 
Wireline Services Inc. in December 2015.

Tyco International has formed the new 
Tyco Gas & Flame Detection brand, 
which comprises former Industrial 
Safety Technologies companies Detcon, 
Oldham, Gas Measurement Instruments 
and Simtronics, along with the gas and 
fame division of Scott Safety. 
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last
WORD

Sebastian DeGregorio and David Aldrich,  

North Highland Consulting

C
ustomer experience is not a term traditionally used 
within the commodity-driven oil and gas industry. 

However, as competition increases, service providers 
and manufacturers are taking a page from other indus-
tries and beginning to differentiate on the basis of cus-
tomer experience. It’s not just about having the lowest 
price or about strengthening relationships with buyers. 
It’s the end-to-end experience and delivering the great-
est overall value that matters. 

There are four foundational dimensions that drive 
good customer experience: empathy, relevance, ease 
and orchestration. Experiences high in empathy are 
based on an in-depth understanding of customer 
behaviors, feelings and motivations. For an experience 
to be relevant to a customer, the solutions and services 
need to add value through utility and meet basic cus-
tomer needs, all at the right time and place. From our 
qualitative in-depth interviews we found the level of 
empathy and relevance in the oil and gas industry to be 
high. This may not come as a surprise in that customer 
motivations are clear and the ability to meet the basic 
needs of operators is standard practice—operators issue 
detailed specifcations on projects and equipment as 
part of their request for proposal process. Therefore, 
there is a great deal of clarity and understanding for 
service providers into the needs of customers. 

However, we did fnd that service providers have 
issues executing an experience that is simple for cus-
tomers to derive value from and is orchestrated well.

Think about an operator’s customer experience 
being one continuous journey starting with a beginning 
touch-point (specifcation writing and negotiations), a 
middle (delivery of service and reporting) and an end 
(billing). We defne ease as a journey in which it is sim-
ple for customers to derive value from experiences; that 
is, the experiences are apparent, accessible, effortless 
and uncomplicated. In one instance, a multimillion 
dollar service contract that was ready to be awarded 
was derailed due to poor communication and inter-

departmental coordination on the side of the seller. 
Ultimately, a much smaller company won the work 
because the interactions from the frst contact through 
the term sheet were effortless and uncomplicated. In 
cases when the interactions are purposefully complex, 
like negotiating a contract’s terms or price, it is import-
ant to communicate the value of such interactions 
from a fnancial perspective and in terms of how they 
mitigate risks. A hallmark of a mature customer experi-
ence is good communication. Companies can focus on 
being clear as to what exactly they will deliver as part of 
the service agreement, being ready to communicate as 
a partner when discrepancies and issues arise between 
the original terms and the end delivery.

Furthermore, if one does not orchestrate the deliv-
ery consistently across all touch-points, the customer 
experience can quickly shift from positive to negative. 
We defne orchestration as specifc interactions that 
are designed and delivered as an end-to-end experi-
ence vs. discrete transactions. For example, imagine 
the oilfeld manufacturer that offers a compelling 
price but takes days or weeks to respond to critical 
questions or the service company that always meets 
project timelines yet never follows proper invoicing 
procedures, forcing the client to track down actual 
billed hours. Inconsistencies in the overall experience, 
regardless of overall product quality, can and will 
signifcantly impact the future working relationship 
between purchasers and suppliers.  

In the new $30/barrel economy where the lowest 
bidder wins, previous long-standing loyalties are being 
ended due to a single negative experience. Competing 
frms are patiently waiting for an opportunity to deliver 
a better experience than the previous vendor. In fact, 
one oilfeld manufacturer remarked, “Several of our 
top customer relationships were precipitated through 
our competitors’ missteps.” It was able to take a previ-
ous negative experience and surpass all expectations by 
delivering high-quality results at every touch-point.

Now is the time for the oil and gas industry to take 
a customer experience focus into the boardroom, 
into the C-suite and throughout the organization at 
all levels.  

Using customer experience to stay  
competitive  
Previous long-standing loyalties can be ended due to a single negative experience.

http://EPmag.com


http://www.enventuregt.com


http://slb.com/manara

	HEP_991
	HEP_992
	HEP_1
	HEP_2
	HEP_3
	HEP_4
	HEP_5
	HEP_6
	HEP_7
	HEP_8
	HEP_9
	HEP_10
	HEP_11
	HEP_12
	HEP_13
	HEP_14
	HEP_15
	HEP_16
	HEP_17
	HEP_18
	HEP_19
	HEP_20
	HEP_21
	HEP_22
	HEP_23
	HEP_24
	HEP_25
	HEP_26
	HEP_27
	HEP_28
	HEP_29
	HEP_30
	HEP_31
	HEP_32
	HEP_33
	HEP_34
	HEP_35
	HEP_36
	HEP_37
	HEP_38
	HEP_39
	HEP_40
	HEP_41
	HEP_42
	HEP_43
	HEP_44
	HEP_45
	HEP_46
	HEP_47
	HEP_48
	HEP_49
	HEP_50
	HEP_51
	HEP_52
	HEP_53
	HEP_54
	HEP_55
	HEP_56
	HEP_57
	HEP_58
	HEP_59
	HEP_60
	HEP_61
	HEP_62
	HEP_63
	HEP_64
	HEP_65
	HEP_66
	HEP_67
	HEP_68
	HEP_69
	HEP_70
	HEP_71
	HEP_72
	HEP_73
	HEP_74
	HEP_75
	HEP_76
	HEP_77
	HEP_78
	HEP_79
	HEP_80
	HEP_81
	HEP_82
	HEP_83
	HEP_84
	HEP_85
	HEP_86
	HEP_87
	HEP_88
	HEP_89
	HEP_90
	HEP_91
	HEP_92
	HEP_93
	HEP_94
	HEP_95
	HEP_96
	HEP_97
	HEP_98
	HEP_99
	HEP_100
	HEP_101
	HEP_102
	HEP_103
	HEP_104
	HEP_105
	HEP_106
	HEP_107
	HEP_108
	HEP_993
	HEP_994

