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COMING NEXT MONTH The June issue of E&P will examine the rapidly evolving technology

of well completions. Other features include land seismic; MWD/LWD; fluids and water management;

and deepwater umbilicals, risers and flowlines. Regional reports will highlight unconventionals in the

Midcontinent and new discoveries in East Africa. As always, while you’re waiting 

for the next copy of E&P, remember to visit EPmag.com for news, industry updates, and unique

industry analysis.
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Decommissioning process gains

attention as fields mature 

By Velda Addison, 
Associate Online Editor 

Panelist discusses the importance 

of environmentally sound and safe

decommissioning plans and processes.

KrisEnergy targets Asian

upstream assets for growth  

By Ravi Prasad, Special to E&P

The company’s portfolio includes

assets in Bangladesh, Cambodia,

Indonesia, Thailand and Vietnam.

‘Energy superpower’ 

takes shape

By Velda Addison, 
Associate Online Editor 

Abundant unconventional resources

support case for oil and gas exports.

Smart technologies pick up pace  

By Mark Thomas, Editor-in-Chief   

The development of intelligent energy solutions 

is moving at an ever-increasing rate.

Australia announces acreage for bidding
The Australian government announced the 2014 Offshore Petroleum

Exploration Acreage Release, comprising 30 areas. Four areas are

available for cash bidding, and 26 areas are available for work-

program bidding.

Global Geo Services releases Iranian seismic survey
Global Geo Services has released the Persian Carpet 2000 multiclient 

2-D seismic survey that covers the Iranian part of the Persian Gulf and

Oman Sea.

Faroe finds gas, condensate in Solberg well
Faroe Petroleum made a gas and condensate discovery in the

Norwegian Sea in Solberg exploration well 6407/1-7 and the subsequent

sidetrack. Both confirmed hydrocarbons in the same reservoir channel

system as in the Rodriguez discovery well. 
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Rising costs are the
hottest topic in town
The thorny issue of rising costs refuses to go away. 

S
piraling costs, usually associated with upstream “megaprojects” but these

days impacting development projects of all sizes, are virtually the only 

subject in town at every event that I and others have attended this past month. 

I touched upon this subject just a couple of months ago as an area of 

concern, but it has become higher profile even since that time.

It has certainly been more of a seller’s market in recent years, as oil prices

recovered and activity surged to record levels. The service sector has, naturally,

also tried to claw back some of the profitability it lost over the previous decade.

But it’s hard to be entirely sympathetic when the industry’s situation 

regarding the current state of its operating efficiency is largely self-induced. 

In this month’s management report, Ziff Energy points out that a benchmark

study of deepwater facilities revealed that many production facilities are vastly

underutilized, with oil and gas production rates 50% or more below the facili-

ties’ design capacity. That is unforgivably bad planning in these days of inte-

grated multidisciplinary project teams and life-of-field decisions supposedly

made at the point of project sanction.

There are more examples. Paul Hillegeist, president at Quest Offshore, high-

lighted a specific aspect at the MCE Deepwater Development event in Madrid—

the cost of topsides on floating production systems since the year 2000 has

doubled. 

There was a real-time poll of the several hundred delegates in the auditorium

asking the question as to what would be the largest concerns for operators with

deepwater developments. By far the largest single response (47.7%) was the

increasing cost environment facing this industry.

Fellow speaker Luis Cabra Duenas, executive vice president for E&P at Rep-

sol, warned, “There could be a reduction in capex over the next few years

because we as an industry are returning back to a time of cost escalation. And

we must think that excessive costs are a sign of inefficiency in our industry.”  

It’s a vicious circle. Developing or enhancing new technologies via R&D pro-

grams costs money—often lots of money. Companies must weigh their options,

therefore, and decide exactly how they define efficiency.

Costs must be controlled, but that doesn’t mean that money must not be

spent. Rather, it must be spent as wisely as possible. Let’s hope the E&P industry

strikes the right balance and ensures that the funding of new technologies,

while not entirely avoiding tightening purse strings, at least receives the 

sustained support it needs. 

If the cost efficiencies (as opposed to cost-cutting) dig too 

deep, it could turn out to be an expensive long-term mistake 

for us all.
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T
here are multiple ways to take the temperature of an

industry, but perhaps one of the most telling is to talk

to the folks who are in charge of running their compa-

nies, turning a profit and keeping the stakeholders

happy. In other words, talk to the CEOs.

PwC has done just that for 17 years now, releasing its

most recent findings in February 2014. While the com-

pany talks to CEOs from a variety of industries, its find-

ings are searchable by those industries. The energy

industry had “some interesting things to say,” according

to PwC’s overview of the survey. 

“The energy sector is rapidly transforming, with tech-

nology playing a big role,” the overview stated. “Energy

CEOs are reaching out to new consumer markets around

the world and focusing on building trust with stakehold-

ers. And they’re worried about how government actions

will impact their business.”

A total of 1,344 business leaders across 68 countries

were surveyed, and a further 34 CEOs were interviewed 

in depth. Almost 60 energy CEOs from 33 countries 

were surveyed.

Sector snapshot
About 80% of the respondents believe that technological

advances outside the industry—digital economy, social

media, mobile devices and big data—will transform their

companies over the next five years. Climate change was of

greater concern to these CEOs than to the sample as a

whole, with nearly half of them citing the importance of

measuring and reducing their environmental footprint.

Resource scarcity is being addressed by technology

within the industry, opening up new sources of fuel such

as shale oil and gas. Interestingly, energy CEOs are much

less apt to be concerned about the speed of technological

change in terms of their companies’ growth. Intellectual

property concerns also seem to be of less importance.

These CEOs also are fully aware of global shifts in eco-

nomic power and the impact these shifts will have on

their companies. “The three countries that energy CEOs

ranked as the most important to their business growth are

China, Brazil and the U.S.,” the report noted. “Looking

beyond the BRICs [Brazil, Russia, India and China] over

the next three to five years, Mexico, Indonesia and Africa

are viewed as important locations for growth.”

There also is a desire to improve the public image and

stakeholder trust, the report stated. More than half are

concerned that a lack of trust could impair growth, and

95% agree that a culture of ethical behavior is important.

Most feel that trust among employees has improved as

well as customers and creditors, but many sense a decline

in trust among the media and government regulators.

“Trust is a major issue for the oil and gas business,” said

Badr Jafar, managing director of Crescent Group, in one

of the in-depth interviews. “After politicians and bankers,

we come in third in terms of lack of trust. But energy is so

pervasive that it affects everybody, regardless of where

you are in the world. I think the failure of trust and the

way that trust has become an issue is really about commu-

nication breakdown. We need to be communicating

much better.”

Opportunities for growth
Despite these concerns, 88% of the respondents are

somewhat or very confident of growth over the next three

years. Fewer expect an improvement in the global econ-

omy over the next year, although this number is up to

May 2014   |   EPmag.com8

industry
PULSE

Industry execs weigh in
A recent survey of energy CEOs indicates overall optimism but troubled thoughts as well.

Rhonda Duey, Executive Editor

Energy CEOs are confident of growth within their companies, but

not in the industry as a whole. (Source: PwC)
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39% in 2014 vs. just 15% in 2013. But they’re also con-

cerned about slow or negative growth in mature markets.

Looking over the next three years, 41% of respondents

are very confident in their company’s growth, but this is

nearly three times more than the number that expect

growth in the industry in general. Only 15% expect to see

revenue growth in the industry as a whole. This is due to a

number of negative factors:

• Taxes;

• Over-regulation;

• Government response to fiscal deficit and debt burden;

• Continued slow or negative growth in developed 

countries;

• Availability of key skills;

• High and volatile raw materials

prices;

• Exchange rate volatility;

• Rising labor costs;

• High or volatile energy costs;

• Lack of stability in capital markets;

and

• Slowdown in high-growth markets.

The report noted that energy 

CEOs are more concerned about 

these issues than their peers across 

the entire sample.

Transforming business
In an industry that faces constant risk,

these CEOs are very confident of their

ability to manage risk in face of poten-

tial transformations, demonstrating a

greater level of certainty than CEOs in

other industries. They are less sanguine

about other aspects of their businesses.

When asked about their preparation to

capitalize on “transformative global

trends,” just 28% are confident about

IT, 24% are confident about human

resources (HR), and only 19% feel

well-prepared when it comes to R&D. 

“One of the departments energy

CEOs see as least ready to cope with

change is R&D,” the report noted.

“Only 19% of CEOs see it as well-pre-

pared, far less than across the overall

sample—and 14% say their research

function is not at all prepared.”

Primary opportunities for business

growth vary in some cases between 

the energy industry and the larger 

sample. While an increased share in

existing markets, new geographic 

markets and new joint ventures or

strategic alliances are on par with

industry as a whole, energy CEOs

count less on product and service 

industry
PULSE
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innovation for business growth and a great deal more on

mergers and acquisitions than their peers.

When it comes to innovation, “There’s a glaring gap

between aspirations and actions,” the report noted.

About 40% hope to develop an innovation ecosystem,

53% want to alter their R&D and innovation capacity,

and 49% plan to change their technology investments.

But only a handful have actually started implementing

these changes.

Data management continues to be a major stumbling

block for these CEOs. The energy industry is one of the

most data-intensive in the world, and while 71% of the

respondents are exploring better ways

to use and manage data, only 20%

have actually put any plans into place.

Regardless of the 44% who are some-

what or extremely concerned about

cyber threats, 25% report that they see

no need to change their strategies.

The workforce is another serious

concern. With the “great crew change”

starting to exert its effects, the majority

of CEOs are worried about finding

skilled workers, with almost half feeling

that the creation of this workforce

should be a government priority. 

However, only 21% feel that the 

government has been effective.

“I perceive talent to be one of the

most important challenges,” noted

Emilio Lozoya, CEO of Pemex. “We 

are investing heavily in attracting and

retaining talent. This is not only a

problem in Mexico but for the 

industry in general.” 

To this end, more than half of the

respondents noted that they are

adding staff. But changing their talent

strategies lags behind. Only 24% of

the energy CEOs are actively seeking

this change, trailing the total sample,

and only 24% believe that their HR

departments are up to the task.

Heavy is the head that wears the

crown. But those at the helm of

energy companies know their place.

Said Robert Heinemann, former

CEO, president and director of Berry

Petroleum, “We’ve had a good track

record of growth over the past few

years. When I first came to the com-

pany, we were producing about 13,000

bbl/d of oil. Today we’re at 45,000

bbl/d. In the next three to five years,

we could be at 65,000 bbl/d.

“So it has been a good run 

for us.”

DOWNLOAD

THE APP
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Back to basics in southern Alberta
Shale is for the big boys. Hemisphere Energy is happy with conventional horizontal drilling.

H
emisphere Energy is a Canadian oil and gas com-
pany focused on increasing oil production and

reserves in low-cost and low-risk oil-focused develop-
ment plays. Its operations are in the Jenner area in
southwest Alberta and the Trutch area in northeastern
British Columbia (B.C.). The company’s main focus has
been on its medium to heavy oil-prone southern Alberta
assets at Jenner while maintaining an inventory of liquids-
rich natural gas potential for future development in B.C. 

Even with a management team that has experience
drilling more than 300 horizontal wells, the company is
still young and aggressive. It is in what is termed the Cana-
dian Junior space (500 bbl/d to 10,000 bbl/d). Flexible
but guarded and with money in the bank, Hemisphere’s
constant goal is getting the well onstream as quickly as pos-
sible. Its balance sheet has never been in trouble, and it
has had to raise only $20 million during its existence. 

According to Don Simmons, president and CEO,
“Management’s skillset is in taking it from zero to 3,500
boe/d. If it’s anything greater than that, and it takes the
creation of many more teams within an organization, it’s
not our cup of tea.”

Greener 
pastures?
Oil and gas develop-
ment in southern
Alberta is not new.
The first oil wells in
Canada were drilled
in the 1930s. Many
companies have come
and gone. Over the
past 10 years southern
Alberta has been
ignored because of
the hydraulic fractur-
ing and horizontal
drilling phenomenon.
Canada has its Eagle
Fords and Permians

in multiple pay zone plays like the Cardium, Duvernay
and Viking. “A lot of the bigger companies,” Simmons
said, “as well as mid-sized and small were forced to go with
huge land tracts and lots of expensive stage-fracked wells
because that’s what investors and institutions wanted to
invest in.” In essence, folks become mesmerized by the
sexy side of the business, overlooking financial dynamics. 

Hemisphere started in 2009 in southern Alberta
because no one else was playing there. But when drilling
in Alberta, companies need to do their homework—they
need seismic. One well may prove out three or four more
wells, not hundreds of wells like big resource plays. Sim-
mons added, “Big companies want to spend big money
and prove up a big play concept with millions of acres and
thousands of drilling locations. Hemisphere was able to
come into southern Alberta and do deals with companies
and landowners because no one else did.” Over the past
few months, however, things have changed, and it is now
very hard and very expensive for companies to gain a
foothold there.

Drill, baby, drill
Hemisphere is a drilling company, growing from the 
drillbit and shifting from gas into liquids. There are sig-
nificant governmental incentives to drill horizontally, and
it is “far and away the best bang for the buck,” Simmons
said, adding that his company’s longest laterals are 700 m
to 762 m (2,300 ft to 2,500 ft)—longer laterals haven’t
been hitting the productive zones. The formation absorbs
lots of water, so it is important to own the water facilities
as well.

Good for the bottom line
Continued strong commodity prices and narrowed dif-
ferentials have strongly benefited the company. Average
realized commodity prices are being driven by heavy oil
that has consistently been higher quarter upon quarter.
This led Hemisphere to a 16% annual increase in rev-
enue of $3.22 million and subsequently a 7% increase in
cash flow from operations of $16 million. Additionally,
increased commodity prices coupled with a 30% sequen-
tial decline in operating and transportation costs to
$1.13/boe drove quarterly netbacks to $46.53/boe, a
35% sequential increase.

Brent Brownell, Hart Energy Research

world
VIEW

Don Simmons, president and CEO 

of Hemisphere Energy.
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Hemisphere is considered a pioneer in building out the
southern Alberta region, with 67,000 net acres, 600
boe/d and a three-well development program. Southern
Alberta is a great area to develop, with year-round access.
It has oil gravity of 13°API to 25°API, drilling depths of

850 m to 1,070 m (2,800 ft to 3,500 ft) and an average
cost of $1 million to drill and complete, no fracking
required. Simmons said, “There is also lots of porosity
and permeability, so going horizontal is a means to open
up and maximize [formation exposure].”

With its main acreage in Jenner 
and Atlee Buffalo, Hemisphere
is comfortable with drilling and 
getting production in Jenner. “There
have been more than 200 million 
barrels of oil taken out of the region
over the past 60 years in this hydrocar-
bon-rich area,” Simmons said. Look-
ing to get 1,000 boe/d to 1,500 boe/d
from Jenner, Hemisphere is acquiring
3-D seismic. 

The company announced last year
that it had successfully completed 12
consecutive horizontal wells at Jenner.
The last of its wells completed a 78-hr
production test flowing 357 boe/d
comprised of 164 bbl/d of oil and 33
Mcm/d (1,160 Mcf/d) of gas during
the final 24 hours. This well targeted
the same reservoir the company first
drilled back in March 2013 and subse-
quently tied in several months later,
producing 120 bbl/d of oil and 15.6
Mcm/d (550 Mcf/d). This well repre-
sented the fourth well the company
drilled under its farm-in agreement, 
in which Hemisphere pays 100% of
the drilling, completion and tie-in
costs to earn 100% before payout, 
subject to a sliding scale convertible
overriding royalty.

During the third quarter of 2013,
Hemisphere announced a $3.35 
million acquisition of 8.25 sections 
of contiguous land located 20 km
(12.4 miles) to the east of Jenner in
Atlee Buffalo, Alberta, from an inter-
mediate Canadian producer. “Our
own internal mapping identified two
glauconitic formations, the same for-
mation being developed at Jenner,”
said Simmons. It is estimated that 
up to 75 drilling locations have the
potential to be completed with hori-
zontal pad drilling. Original oil in

world
VIEW
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place has been estimated at 49 MMbbl, with only 4%
recovered to date. If recovery rates can be increased with
modern improvements in horizontal drilling to a conser-
vative 10% to 12% range, incremental reserves could be
3 MMbbl to 4 MMbbl and significantly more if a water-
flood program is implemented.

Drilling at depths of 850 m to 975 m (3,200 ft), wells
cost $1.2 million to drill and complete, also with no
fracking required. There are 49 MMbbl of original oil 
in place with a current recovery factor of only 4%. It’s
what Simmons said is “a perfect play for a junior com-
pany.” Other companies have done secondary recovery
via waterflooding and progressing cavity pumps (PCPs).
Crestar drilled a well using a small pump with marginal
returns for two years. When it changed to a larger PCP-
type pump, production increased more than 300%. 

Simmons said management’s technical expertise and
understanding of the Jenner area continues to lead to
repeatable success in both horizontal and vertical wells.
Hemisphere has dozens of drilling locations in its imme-
diate inventory, providing several years of low-risk pro-
duction and reserve growth with additional upside
potential, he added. It also has additional land and pro-
duction acquisition opportunities available in the region,
and it is positioned to grow production and reserves
organically. It has significant experience in oil and gas
horizontal drilling. Properties have good track records,
with 12 successful wells to date. 

It’s all about how to move the needle and build a 
track record.

DOWNLOAD
THE APP

The Jenner and Atlee Buffalo fields are both characterized by

glauconitic rock. (Source: Hemisphere Energy)
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C
hevron CEO John Watson recently lamented that
“$100 a barrel is becoming the new $20 a barrel,”

while Total CEO Christophe de Margerie said flatly, “We
cannot continue to swallow this huge inflation.”

Operating cost inflation, which Ziff Energy’s analysis
puts at 10% annually, is impacting the industry in several
significant ways. As profit margins are squeezed, some
projects become more marginal economically. Large oper-
ators have increasingly focused on fewer, higher value
properties. Finally, a shift has begun from the outward
focus of opportunity capture toward a more inward focus
on efficiency and cost control.

If the oil and gas business is to maintain its historical
10% to 12% returns, operators will have to get a handle
on retaining margin and controlling costs. The ability to
achieve these returns depends not on revolutionary
change but on achieving incremental improvements.

Oil industry in transition
Watson’s comment about $20/barrel oil came at the
recent 2014 IHS CERAWeek summit, where an organizer
said, “I don’t think I anticipated just how much cost was
on people’s minds. There’s this idea of an oil industry 
in transition, from really boom times to a more sustain-
able pace.”

This search for a more sustainable pace comes after a
post-2008 economic downturn and post-Macondo period
during which oil prices have recovered and activity has
dramatically increased. In pursuit of higher production
and facing competition for supply and services, companies
have paid less attention to negotiating lower cost arrange-
ments. For some time there has been a seller’s market, a
fact not ignored by the services community, which has
worked to recover some of the profitability it lost during
the previous decade. These upward cost pressures have
continued, so it’s only natural that there is added empha-
sis on getting more control of supply costs.

Gaining control begins with an evaluation of personnel-
related costs. Many companies rapidly grew their staffing
with the upturn in business post-2008, throwing significant

personnel resources at key activities. Now the focus 
is shifting from staffing up to more effectively and effi-
ciently executing and pursuing existing opportunities.

In the interest of preserving capacity utilization at indi-
vidual facilities, a number of operators are looking for
opportunities to develop satellite fields and processing
nearby production from other operators. Subsea comple-
tions and subsea field development technology will con-
tinue to be focus areas.

A few operators have announced wide-ranging restruc-
turings, selling nonstrategic assets as they transition from
unbridled opportunity capture and growth to focus more
on efficiency with their core assets. One operator that was
pursuing growth opportunities in more than two dozen
basins is now concentrating its capital spending on just
five separate plays, all liquids-related. Other large opera-
tors have announced sizable layoffs and spinoffs of lower
margin businesses.

Benchmarking process
While some operators have tried various methods to gain
control of this cost inflation, benchmarking is seen as a
beneficial pathway to improvement. This back-to-basics
approach emphasizes efficiency, more specifically the
identification of incremental improvement opportunities
that can be exploited to improve efficiency. 

Ziff Energy’s approach to benchmarking uses a two-phase
(diagnostic and improvement) process with five key steps in

Incremental improvements 
key to finding efficiencies
Despite a relatively stable oil price since 2008, escalating operating costs continue to

threaten margins.

Juan Carlos Alba, Ziff Energy

management
REPORT

This graph shows the increase in opex in deepwater Gulf of

Mexico operations since 2006. (Source: Ziff Energy)
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each. In the diagnostic phase, it collects, analyzes and com-

pares data to objectively identify and measure performance

gaps. Because companies organize cost and production

data in a variety of formats and with different levels of

detail, data must be standardized and compared on a con-

sistent basis. The methodology encompasses the following

steps to create a meaningful “apples-to-apples” comparison:

1. Standardize and organize cost categories and pro-

duction data;

2. Standardize measurement procedures and perform-

ance indicators;

3. Identify a group of peer fields for comparison;

4. Measure performance, cost and efficiency metrics; and

5. Identify performance gaps against peer and leader

(best-in-class) averages.

In the improvement phase, an operations team reviews

and analyzes measured performance gaps, then develops

and implements action plans with performance tracking

to narrow targeted performance gaps. This effort is typi-

cally accomplished in the following steps:

1. Analyze performance gaps to determine why they

exist and establish priorities for closing them;

2. Communicate an understanding of the gaps within

the organization;

3. Design action plans to close identified gaps;

4. Implement the plans to harvest the benefits of cost

savings and incremental production and measure

progress; and

5. Learn from the action plan results and make adjust-

ments as needed for continuous improvement.

Applicable deepwater lessons learned
In reviewing data and trends from benchmark studies of

deepwater facilities, some key lessons have emerged:

• Many facilities are under-utilized, with oil and gas pro-

duction rates 50% or more below design capacity;

• Facility complexity impacts overall operating cost;

• Improving fuel efficiency and reducing the use of fuel

gas has a double benefit of reducing operating cost

and increasing the revenue from gas sales (plus

reduced emissions);

• Facility staffing practices vary widely for similar facilities;

• Areas with lower cost labor tend to have more staff,

negating their low labor cost advantage;

• Unit cost is not necessarily directly correlated to facil-

ity age; and

• Production efficiency and reliability are key to manag-

ing production losses.

Looking ahead, Ziff is developing a biennial worldwide

offshore study that will provide operators with consistent

benchmarking results across their offshore portfolios. The

company will be introducing a regression analysis-based

normalization approach to help assess differences within

each of the groups.

Wise operators open to ideas
Going forward, the industry will continue to search for

opportunities in new growth areas and within existing

development basins. There will be continued focus on

exploration and development in frontier offshore basins. 

With improvements in technology, distances are less of a

challenge. So some locations where 15 or 20 years ago

there was little or no development, such as offshore West

Africa, are having significant ongoing development activity.

The challenges facing operators are many and well-

established:

• State of the world’s largest economies;

• Political environment in the U.S.;

• Coming change in employee demographics known as

the “Big Crew Change”;

• Increase in North American supplies from shale

resource development;

• More rigorous regulatory demands (post-Macondo);

and

• Reduced influence on world markets of some produc-

ing countries (OPEC).

In the midst of all of these challenges, the bottom line is

this: Operators must get a handle on retaining margins

and controlling costs. Doing so does not require revolu-

tionary change; it requires identifying and achieving incre-

mental improvements that can be found when operators

compare their performance to peers. 

Wise operators are open to ideas and approaches that

are successfully being used by others. They understand

“our way” may not be the best way.
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The ratio of oil produced compared with oil processing capacity

on the platforms in Ziff Energy's Gulf of Mexico benchmarking stud-

ies showed a consistent decline in utilization. (Source: Ziff Energy)
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I
ndustry retooling is no longer confined to just new high-
spec drilling rigs. The well service/workover market has

embarked on its own newbuild cycle, with 2014 manufac-
turing capacity essentially sold out. In a few cases, manu-
facturers are taking orders for 2015 delivery. 

A Hart Energy survey of equipment manufacturers in the
well service/workover segment found respondents report-
ing strong demand for newbuild workover rigs. The new-
found interest in newbuild rigs points to a subtle change
underway in the completions side of the business. As opera-
tors push lateral lengths well beyond a mile, coiled tubing
has become less effective, and oil and gas operators are
expressing renewed interest in the tried and true workover
rig with or without an accompanying snubbing unit.

That trend is pushing demand for a beefier workover
rig at the high-spec end of the market as the industry tran-
sitions into the resource harvest portion of the tight for-
mation hydrocarbon development cycle. 

While workover rigs have yet to undergo the technology
transformation witnessed on the drilling rig side where
walking systems, top drives, automation and integration of
digital controls in the drillers cabin have now become de

facto standards, change is underway nonetheless in comple-
tion rig design. Manufacturers participating in the Hart
Energy survey identified recent technology improvements
in rig braking systems and demand for specialized workover
rigs suited to the requirements of pad drilling and batch
completions as the main technology initiatives.

Of special note, manufacturers also cited rising delivery
times for newbuild workover units. A few larger manufac-
turers are expanding production capacity to meet growing
demand. Both trends illustrate a healthy market in the
well services/workover segment.

In all, manufacturers contacted in the Hart Energy sur-
vey reported 316 well service/workover rigs on order with
285 destined for the domestic market. Additionally, most
manufacturers noted their 2014 order books are filled—or
close to it—and a few commented that they were taking
orders for 2015 delivery.

The most recent design changes in modern workover
units center on disc-assisted brakes to handle heavier work-

loads in a domestic market that emphasizes horizontal
drilling on multiwell pads. Multiple innovations are under
development that will allow workover rigs to adapt to multi-
well pads, including removing the need to reset guy wires
around the location when transitioning from well to well
on the same pad. In a few cases, rigs are sporting outrig-
gers and eliminating the need for guy wires in a fit-for-pur-
pose design custom-configured for multiwell pads. 

Customer interest is generally centered on higher spec
well service equipment in the 500 and 600 series range. In
fact, orders are rising for 600 series units with 35-m (116-
ft) masts that are capable of incorporating top drives.
Essentially, the demands of pad drilling and batch comple-
tions are prompting contractors to expand the utility of
the formerly humble workover unit. Some larger series
rigs have adjustable-height rig floors—up to 10 m (34
ft)—and can trip pipe as a doubles unit. In other cases
manufacturers report customers are adding rotary tables
so the rig can double as a top-hole drilling unit. 

New rig demand is broad across the spectrum. Manufac-
turers point to growing international interest in newbuild
workover rigs, though the current crop of equipment
undergoing manufacture in the U.S. is overwhelmingly
weighted to domestic deliveries. For international orders,
manufacturers are building masts and components in the
U.S. and shipping them overseas, where customers assem-
ble them into units that will meet destination-specific
transportation standards. 

Pricing for newbuild units varies depending on how the
units are finished out. But baseline 500 series units aver-
aged $734,000 across manufacturers in the survey, with
the highest price reported at $1.2 million for a specially
equipped model. Average baseline pricing for 600 series
units came to $800,000, though most topped $1 million
once customers added ancillary equipment.
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Workover market enters newbuild cycle
Manufacturing capacity for 2014 is essentially sold out, with some manufacturers taking orders

for 2015 delivery.

Richard Mason, Chief Technical Director • Workover rig manufacturing capacity

nearly sold out for 2014

• Contractors seek higher spec units

• More than 300 units under construction

currently

• Extended laterals favor workover units

over coiled tubing
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W
ith the offshore sector booming, the marine seis-

mic fleet has been busy acquiring new surveys and

delineating existing fields. Given the size of the fleet, it’s

interesting to note that none of these vessels were actu-

ally designed with marine seismic surveys in mind. Mili-

tary boats, work boats and even fishing trawler hulls

have been fitted with streamer spools and airgun arrays

to meet demand.

The reason is simple—the industry is cyclical. When

demand goes up, clients aren’t content to wait for a new

vessel to be designed and built. It’s quicker and cheaper

to build a vessel based on existing designs. But there are

certain requirements for marine seismic surveys that

often aren’t satisfied when using these boats.

“A lot of these hulls were designed for speed,” said

Rajeev Tooteja, vice president, marine operations for

WesternGeco. “A seismic vessel operates 90% of its life

at 5 knots. It’s not really about speed; it’s about stability

and efficient thrust at 5 knots.”

WesternGeco decided to go back to the drawing

board, he said, to determine the functional require-

ments of a designed-for-purpose seismic vessel. The first

of the Amazon class of vessels, named Amazon Warrior, is

being delivered this quarter in time for the beginning of

the North Sea season in May.

Several considerations have gone into the design of

the new vessel. One is its size—it will be about 50%

larger than any of WesternGeco’s current fleet. The 

wide back deck will provide an efficient platform that

will aid in safe and efficient deployment and recovery of

the in-sea equipment, Tooteja said. The vessel has been

designed to tow 18 streamers, with more than 200 km

(124 miles) of streamer capacity, in anticipation of

future market demand.

The Amazon class also features two separate propul-

sion systems, allowing seismic operations to continue nor-

mally during engine repairs or maintenance mid-survey.

Additionally, the vessel was designed to withstand two

types of movement that can affect data quality—rolling

and pitching. Rolling occurs when the vessel lifts side-

ways, whereas pitching occurs when the bow moves into

the waves, which can introduce slamming as weather

worsens.  Slamming can cause tugging on the steamers,

also introducing noise and control issues. 

Part of the design consideration was to have vessels

that can operate anywhere in the world. Not only are

the Amazon class of vessels defined as special-purpose

ships, but they also have a  Polar Class 7 specification,

making them eligible for longer, safer Arctic operations. 

“There is not a market I can think of that we would

not be able to address with these vessels,” Tooteja said.

Overall, the Amazon vessel class is designed to com-

plement all of WesternGeco’s technologies, including

the new IsoMetrix streamer technology, a multimea-

surement system that constructs an entire wavefield,

not just the image below the streamer. “With that best-

in-class technology, we need to have a best-in-class oper-

ating platform,” he said. “The vessel not only builds on

our technology but ensures our

clients can use this technology 

cost-effectively.”

Purpose-built for seismic
WesternGeco’s newest vessel class sent its designers back to the 
drawing board.

Read more commentary at 

EPmag.com

RHONDA DUEY
Executive Editor 

rduey@hartenergy.com
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The WesternGeco Amazon Warrior prepares for sea trials at

the Flensburger Schiffbau-Gesellschaft shipyard in Germany.

(Source: WesternGeco)
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F
or 94 years, a Helmerich headed Helmerich &
Payne (H&P). The company was formed in Tulsa,

Okla., by Walt Helmerich in 1920. In 1960, Walter
Helmerich III took over as president, followed by his
son Hans Helmerich as CEO in 1989. At the com-
pany’s annual meeting on March 5, 2014, Hans
Helmerich stepped down as CEO, and John Lindsay
became the first president and CEO not named
Helmerich.

An article in the March 6 edition of the Tulsa World

noted that H&P had a $500 million market cap when
Hans became CEO. He handed over the reins of a com-
pany with an $11 billion market cap to Lindsay.

The drilling contractor expanded
its fleet from 96 rigs in 2001 to
more than 350 rigs today. The com-
pany introduced its AC-powered
FlexRig in 1998, and demand for
the rig in the shale plays has sky-
rocketed, according to the article.

I recently went on a tour of 
Statoil’s operations in the Eagle
Ford. The operator was using
H&P’s FlexRigs in its operations
there. The company is keeping
pace with the developments in
shale plays with emphasis on a 
factory approach to drilling. 
The newer FlexRigs are designed
for pad drilling and moving in 
any direction.

Lindsay, who joined H&P in 1987
as a roughneck, pointed to H&P as
mainly a “people company,” the
Tulsa World noted. That was driven
home to me in Perth, Australia, of all places. I was there
April 7 to April 9 for the Australian Petroleum Produc-
tion and Exploration Association (APPEA) conference.

I stopped to talk to Bill Rippey, operations manager,
Enerdrill, at his company’s booth at the APPEA exhibi-

tion. Like most oil and gas industry conversations, we
drifted around to the places where we had worked
before. Rippey was a former H&P hand, working in
Venezuela for five years. He recalled how much he

enjoyed working for the company.
He was surprised to find out that
Hans Helmerich was retiring. 

H&P is moving forward under 
its new CEO. On the same day 
the leadership transition was
announced, the company reported
new drilling contracts with YPF in
Argentina. The company is moving
10 existing FlexRig3s from the U.S.
to the Vaca Muerta play in Neuquén
Province under five-year term con-
tracts. The first rig is expected to
begin drilling operations during
H&P’s fourth quarter of fiscal 2014.
When all of the rigs are deployed by
the end of the second quarter of fis-
cal 2015, the company will have 19
rigs in Argentina.

What the Helmerich family built,
the new generation of leaders will
have an opportunity to grow. Like a

lot of other Oklahoma-born companies—Halliburton,
Phillips Petroleum and Conoco—the more things
change, the more they stay the same. As
Sonny and Cher used to sing, “The beat
goes on.”

drilling &
COMPLETION

29

Passing the reins 
at Helmerich & Payne
For the first time in its history, the Tulsa, Okla., drilling contractor is not 
being run by a member of the Helmerich family.
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Read more commentary at 

EPmag.com

SCOTT WEEDEN
Senior Editor, Drilling 

sweeden@hartenergy.com

H&P’s FlexRig 466

was drilling a well

for Statoil in the

Eagle Ford play.

(Photo by Scott

Weeden)
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I
am a native Texan. It’s always been home for me 

and always will be. That is why when it comes to 

conservation of my home state, I am dedicated to

doing my part.

Texas is also home to the energy capital of the

world—Houston. Many if not most oil and gas compa-

nies have a significant presence in the city. That is

partly because Texas is where it’s at: it is the leading

crude oil-producing state in the U.S., and in 2013

Texas “accounted for about 29% of marketed natural

gas production,” according to the U.S. Energy Informa-

tion Administration. 

As the industry reaps the rewards buried deep within

this great state, it is imperative it that it also preserves it

for future generations. 

In a Carnegie Endowment for International Peace

article titled “Texas’ oil and water tightrope,” authors

Deborah Gordon and Katherine Gar-

ner expound on the water issues

facing the Lone Star State as it

draws increasing activity to its

many rich shale plays.

“The importance of oil to

Texas, economically and cul-

turally, underscores the need

for innovation to find and main-

tain a delicate balance in the

state’s oil-water interactions,” they

wrote. “The question is whether the

far-reaching oil-water risks will propel

policymakers from, and companies operat-

ing in, Texas to become bellwethers, advancing

new water management techniques just as they have

done for fracking technology.”

There are already several companies working hard to

offer the most advanced, cost-effective and environ-

mentally sound water management technologies to the

industry. However, it’s not up to these companies to be

the “bellwethers” or leaders of the flock. It’s up to the

operators to do what it takes to preserve the environ-

ment and conserve water, even if it means going above

and beyond what current policy dictates. 

Doing “what it takes” involves not only finding new

ways to reduce the need for fresh water used in frack-

ing but also finding new methods for disposing the

wastewater. 

A two-year study by University of Texas seismologist

Cliff Frohlich published in 2012 describes how small

earthquakes occurring in the Barnett

Shale region of North Texas were

caused by one or more of the

wastewater injection wells

located just a few miles away. 

The wells had maximum

injection rates exceeding

150,000 bbl of water. How-

ever, Frohlich points out

that other areas where there

were equally high injection

rates experienced no earth-

quakes. In a press release

advancing his study, he said, “It

might be that an injection can only

trigger an earthquake if injected flu-

ids reach and relieve friction on a

nearby fault that is ready to slip.”

The more I’ve learned about the business

and the techniques for extracting oil and gas,

the more I’ve come to respect the industry and those

who continue to innovate for it. I hope, as our technol-

ogy and understanding of our environment

improves, we will also continue to improve

our environmental stewardships. Don’t mess

with Texas; do everything you can to protect

and preserve it instead.
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Don’t mess with Texas
The epicenter of the U.S. oil boom, Texas needs to be preserved and 
well-tended by those who reap its rewards.

Read more commentary at 

EPmag.com

AMY LOGAN
Senior Editor, Production 

alogan@hartenergy.com

31-32 prodCOL-MAY_31-32 prodCOL-MAY  4/16/14  9:19 PM  Page 31

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


31-32 prodCOL-MAY_31-32 prodCOL-MAY  4/16/14  9:19 PM  Page 32



T
wenty-thousand leagues under the sea it is not, but

the Gulf of Mexico’s Lower Tertiary Trend, aka

Paleogene, long ago captured the attention of the off-

shore oil and gas industry. As one of the few remain-

ing offshore frontiers, it has both international and

national oil companies actively exploring it for the

hydrocarbon treasures deeply buried beneath its

seafloor. Tapping the Trend is a risky and capex-

intensive exercise that brings with it a set of known

challenges—high temperatures and high pressures—

and unknown challenges. 

Extensive R&D efforts are underway to develop new

technologies to face the challenges. This month’s

cover story looks at one such effort, BP’s Project 20K.

Another effort is being led by Baker Hughes’ Lower

Tertiary integrated project team (IPT). This IPT is

dedicated to understanding the challenges

that operators are facing in the Lower

Tertiary and delivering solutions to

those challenges.

“The wells in the Lower Terti-

ary are very complex,” Jim Ses-

sions, completions director

and IPT lead, said. “There are

multiple challenges getting to

the pay zone, and then once

we get to depth, there’s the

case of ultimate recovery of

hydrocarbons. It comes down to

how do you extract it in the most

efficient manner possible?”

Collaboration from within the com-

pany and with the client is an important

component to the IPT’s ability to problem-solve.

“What we’re finding as we go into more challenging

environments, the Lower Tertiary being one, is that

neither we as a service company nor our customer

base has the experience on how to make these wells

economical and solve some of the downhole chal-

lenges,” he said. “It’s important that we understand

our client’s needs, challenges, economic drivers and

then how it fits within the entire scope of the field.

The IPT approach puts forth a dedicated resource

without a lot of the day-to-day distractions to focus in

on those challenges and to ensure that we address

everything.”

This type of problem-solving is a different one for the

company. “We’re taking a systems approach to solving

Lower Tertiary challenges whereas before we created

tools or just one piece of an overall system

and then adapted it as needed,” he said. 

“Here it’s a little bit different. 

We understand the challenges, 

and we’re adapting a wellhead-

to-reservoir system. Everything 

is inclusive, top to bottom is 

fit for purpose to the Lower

Tertiary to address this particu-

lar challenge. It’s a narrowing

of the scope, putting the right

people in the right place and

then giving them all the tools 

to be successful to solve the 

challenge.”

This approach was put to the test by

an operator in 2013 when the company

worked with its client to complete and put its

Lower Tertiary wells into production. “We had that

early collaboration with the operator and were able to

shorten the amount of time it took to complete the

wells while also seeing incremental production

throughout the the later part of the 

campaign,” Sessions said.

Teamwork scores yet another 

victory in the Lower Tertiary.

33
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Team Lower Tertiary 
An integrated project team tackles the Gulf of Mexico’s challenging 
ultradeep environment in search of solutions.

Read more commentary at 

EPmag.com

JENNIFER PRESLEY
Senior Editor, Offshore 

jpresley@hartenergy.com
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Collaboration 

from within the 

company and with 

the client is an 

important 

component...
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DEMAND 
DIFFERENT 

APPROACH 
TO DESIGN Jennifer Presley, Senior Editor, Offshore

COVER STORY:

OFFSHORE TECHNOLOGY REPORT

By working together today, 
a major GoM operator and 
its suppliers are leading 
the development efforts of
technologies necessary to 
overcome the ultradeepwater
challenges of tomorrow. 
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W
hat do Superman, LSD and World War II have in common with the discovery of the first offshore

field in the Gulf of Mexico (GoM)? Other than the year history books give credit for discovery or

start—1938—each demonstrates the success or failure of collaboration. 

That first field—the Creole—was operated by Pure Oil Co. and Superior Oil Co. and was located a mere

1.9 km (1.2 miles) from the shores of Cameron Parish and 21 km (13 miles) from the nearest coastal com-

munity of Cameron, La. The platform—built on timber pilings in water depths of 3 m to 4.5 m (10 ft to 15

ft)—represents the first of what would be many steps out onto the continental shelf of the GoM. 

The offshore platforms of today are made of steel, and it is not uncommon to find them operating in

water depths greater than 500 m (1,640 ft) and in fields located more than 160 km (100 miles) from land. 

The significant planning and development processes necessary to bring highly technical and highly chal-

lenging GoM frontier resource plays like the Paleogene online require long lead times and highly sophisti-

cated technologies. Collaboration—the most basic of technologies—has long played a key role in the

development of the GoM from a single fledgling field to a global powerhouse of many.

Tapping the Paleogene
The Paleogene, aka Lower Tertiary Trend, is the next exploration and production frontier in the GoM. It

also is an important one for the U.S., according to Cindy Yeilding, vice president and director of appraisal

for BP. 

“Historically, the U.S. has—since the 1970s—been getting two million to three million barrels per day of

production primarily from the shallower waters of the Gulf of Mexico Shelf. That number started to decline

around 2000, but fortunately deepwater Miocene production started to ramp up,” she said. “The deepwater

Miocene reservoirs ramp up quickly and provide excellent production for five to 10 years before starting to

decline. We see production from the Paleogene reservoirs starting to fill the vacancy as the Miocene trend

starts to play out and begins to decline.”

The industry has found about 6 Bboe in the Paleogene since entering the play in the early 2000s, accord-

ing to Yeilding. 

“We think there’s 15 billion to 25 billion barrels yet to find. We’re still in the early days of exploration in

the trend,” she added. 

BP’s success in the Paleogene includes discoveries at Kaskida, Tiber and Gila. The Kaskida exploration

well, drilled in 2006, is located on Keathley Canyon Block 292 in about 1,786-m (5,860-ft) water depth and is

about 402 km (250 miles) southwest of New Orleans. The well was drilled to a total depth of about 9,906 m

(32,500 ft) and encountered 244 m (800 ft) net of hydrocarbon-bearing sands.

In 2009, BP discovered oil in the Tiber prospect in the ultradeepwater of the western GoM. It is, accord-

ing to a BP-issued press release, believed to be one of the largest finds in the region. Drilled to a total depth

of 10,685 m (35,055 ft) including 1,259 m (4,132 ft) of water, the Tiber exploration well is one of the deep-

est ever drilled.

BP announced in 2013 the discovery of its Gila prospect located about 483 km (300 miles) southwest of

New Orleans in nearly 1,524 m (5,000 ft) of water. An initial discovery well was drilled to a total depth of

8,906 m (29,221 ft), but further appraisal drilling will be required to determine the size and potential com-

merciality of the discovery. 

“Our ability to find new accumulations is pretty good. What we can’t do yet is develop some of those accu-

mulations we have found because of higher pressures,” Yeilding said. 

Different approach to developing the Paleogene
The success of the GoM offshore industry is due in large part to the collaborative efforts of many over a span of

seven-plus decades. As the industry continues to march into the deeper waters of the Outer Continental Shelf
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in the years to come, the systems and equipment neces-

sary to safely and efficiently develop the fields beneath the

seafloor will either require redesign or creation. 

In February 2012, to meet the development demands

of its portfolio of ultradeepwater GoM Paleogene discov-

eries, BP launched Project 20K. The multiyear initiative

seeks to develop the next generation of systems and

tools necessary to unlock the next frontier of deepwater

oil and gas resources that are beyond the reach of

today’s technology. 

The project will enable the company to explore,

develop and produce new deepwater resources that are

at pressures up to 20,000 psi and temperatures up to 177

C (350 F). The company estimates it could potentially

access an additional 10 Bboe to 20 Bboe across its global

portfolio during the next two decades with the applica-

tion of Project 20K technology. 

The project’s four focus areas—well design and com-

pletion; rigs, risers and BOPs; subsea production sys-

tems; and well intervention and containment—guide

the research and development efforts of BP and its part-

ners from industry and academia. 

For Stuart Rettie and Mick Leary, Project 20K team

leads for the company’s Global Projects and Global

Wells groups, respectively, the project is a departure

from the norm in many ways.

“It is a technology development project and not a spe-

cific asset development project,” said Rettie, projects

director. “Our role is to develop the entire holistic capa-

bility for [operating at] 20,000 psi; that’s being able to

drill, complete, produce and intervene on these wells.

About 70% of the project is wells-related, so we are

approaching this project a little bit differently.”

Leary, wells director, added that the project is figura-

tively “starting on a cleaner sheet of paper than we’ve

ever done in the past and really looking at what it takes

to safely, reliably and efficiently drill, complete and

intervene on these wells.”

“The hardware and designs we develop will be imple-

mented by future projects, whether they are in the Gulf

of Mexico, the Caspian Sea or Nile Delta,” Rettie said.

“Those are the three areas we have in mind for initially

deploying the technology. We are playing to one of our

strengths, which is the deepwater.”

‘More hands, lighter load’ 
It has been a very busy two years for Rettie and Leary.

The internal collaborative efforts between their two

groups build upon the expertise of each to advance the

project closer to its ultimate goal of first oil within the

next decade.

“We’re using our major project delivery processes and

systems to have oversight of the project,” Rettie said.

“But we’ve got deep expertise from the wells community

that’s helping us develop the technologies. The role that

the Projects Group is playing is delivering the capital dis-

cipline, executing the project at a given cost within a

given time and integrating the technical expertise.”

That capital discipline is critical to the project and to

meet the goal of keeping the project economics in

check. Rettie noted the project’s practice of a concept

called “value engineering.” 

“Value engineering is making smart decisions about

the systems we’re going to deploy and the redundancy

we may or may not need. We have an interesting model

that we’ve created with Maersk Drilling [a Project 20K

partner] around how we will evaluate the different sys-

tems that go onto the drilling rig,” Rettie said. “The

other different thing that we are doing in this project is

taking a holistic mindset. This isn’t just an upgrade to a

20,000-psi capable rig. This is about everything that it

takes to deliver the entire capability at one time.” 

To that, Leary added that the internal collaboration

extends beyond the doors of the Houston office. “If we

look at the regions around the world where this could

be applied, there’s integration between various different

regions and Project 20K.

“We make sure that as we develop these designs and

equipment there’s been a working relationship that pro-
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The integration of BP’s Projects and Wells groups and, in turn,

the project’s integration with the Exploration Group is an

approach different from projects of the past. Cindy Yeilding,

vice president and director of appraisal (left), is seen here col-

laborating with Mick Leary, team lead for the Global Wells

Group (center), and Stuart Rettie, team lead for the Global Proj-

ects Group (right), on a Project 20K issue. (Source: BP)
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vides input to those designs from the various regions so we don’t get to a

point where we’ve developed all of this and they say, ‘We don’t like this or

that about it.’ All of that integrated input is being put in up front as opposed

to doing our own work and sending it out to the regions in a vacuum.”

The internal team has grown during the last two years with the addition of

several new external partners. Nine months after announcing the initial proj-

ect launch—in November 2012—BP awarded the first contracts to FMC Tech-

nologies and KBR. The FMC Technologies contract is collaborative but places

them as the leading partner to design, develop and manufacture the subsea

production equipment for the project—including the 20,000-psi subsea tree

and high-integrity pressure protection system (HIPPS). 

Project execution and management plans, risk assessments, cost and sched-

uling estimates, and the systems engineering management fall under KBR’s

umbrella of project responsibilities. 

“KBR’s role is to act almost like a central clearinghouse. We have a couple of

hundred new technologies to develop, and the way we monitor development is

through ‘technology readiness levels,’” Rettie said. “As an idea moves from nap-

kin to prototyping, we have a process to test the readiness. With all the complex

interactions that have many interfaces in this project, we need everything com-

ing back from the various entities so we can monitor and understand where we

are on the maturation of the various technology readiness levels. That way we

can ensure that everything moves in the right sequences with the right timing.”

Leary added that it is “important to note that as we look at all of the 

interfaces, we’re all dependent on one another. From a well design and 

completions standpoint, we need a rig to construct that well. From a subsea

production system point of view, there are many interfaces between the well

that was constructed and the subsea systems, and from a capping and con-

tainment standpoint, we have to be able to go back and interface with all of

that previously installed equipment.” 

Maersk Drilling was selected in 2013 as BP’s partner to execute the devel-

opment of the rig, riser and BOP designs. In the same year, BP launched a

strategic partnership with the University of Texas at Austin (UT) to support

several leading-edge oil and gas industry research projects. The work con-

ducted for Project 20K will study the impact of “human factors” on the

drilling process and develop new systems that can enhance safety and effi-

ciency. UT’s efforts will join with the long-established and BP-supported

materials and corrosion research efforts underway at the University of Man-

chester and “complex systems integration” analysis at the Massachusetts Insti-

tute of Technology.

“This project has provided a catalyst or foundation in the industry for further

collaboration,” Leary said. “This technology development has kicked off API

activity around the standards that various pieces of equipment are designed to,

and we’ve seen BSEE [Bureau of Safety and Environmental Enforcement] also

take a very engaged interest in development of this technology.” 

He noted that BSEE has been involved in the API standards activity and is

very keen from a regulatory view to see an aligned set of standards that indus-

try will work from as opposed to “each and every company creating their own

design standards.”

Collaborative integration
The integration of both internal and external collaborative groups is a key
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Project 20K theme. Rettie noted that the integration of the Projects and Wells

groups and, in turn, the project’s integration with the Exploration Group

and the very early involvement in the project by suppliers is also an approach

different from projects of the past.

“I don’t think we’ve ever before brought the drilling contractor in as early

as we’ve done with this project,” he said. “Together, we can jointly look at the

processes for what it takes to drill a well and can effectively optimize the

drilling rig for that purpose.” 

But why advance the technology in increments of 5,000 psi? For Rettie, the

answer is simple. “Historically, industry has moved from onshore with pressures

increasing to offshore and in the deepwater,” he said. “We’ve gone from 5,000

psi to 10,000 psi to 15,000 psi, and the natural step is to now go to 20,000 psi. 

“Some may ask about an intermediate step, but I think the industry has

wisely chosen to do it in 5,000-psi increments. Part of that fits the aspect of

standardization,” he said. “One of the key levers we have to control costs in

our industry is to develop standard systems. If we all work on a standard, it

improves safety and reliability of these systems, and the next band for deep-

water is 20,000 psi.”

Collaborative integration begins with the first focus area for Project 20K—

well design and construction. This focus requires the second focus area—rig,

riser and BOP design—tasks well suited for Maersk Drilling. The first also

impacts the third focus area—subsea production systems—that FMC Tech-

nologies is tasked with developing.

Well design and completion
Due to the early involvement in Project 20K by the Exploration Group, 

the Wells Group has an enhanced understanding of Paleogene reservoir con-

ditions. This understanding, when combined with an extensive knowledge

and resource base to draw from, gives the Wells Group an edge in designing

wells for these challenging reservoirs.

“These wells will need to hold up for a long life cycle of production, but

intervention capability is also needed,” Leary said. “These wells will require

stimulation to produce, so the design needs to enable that. These wells are a

little deeper, a little hotter and at a higher pressure than other wells that have

been done in the industry; thus, the components have to be able to handle

these higher design loads.” 

For example, many of the planned casing strings will have a heavier wall

thickness and be stronger than the ones in use today. 

“To effectively stimulate the well, we also will need to attain good zonal iso-

lation across the production intervals to isolate any water sands,” Leary said.

“We’re working on all of the various components in the design of a produc-

ing well, and that’s offering up a number of challenges.”

Much of the design work includes the development of components that do

not exist in the market today. 

“The fluids, techniques, materials and equipment—like packers and safety

valves—will all have to be developed because they don’t really exist for this

application,” Leary said. “There is considerable effort going into that. We’re

relying on a small team but calling on specific expertise across BP to con-

tribute in their areas of expertise. We can pull resources out of other parts 

of the company to help in a particular area, whether that be tubular design,

cementing or fracture stimulation.”
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The best well construction and completion design is still just a plan without

the equipment necessary to make it possible. 

The decision, Leary said, was made early in the process to take a different

route to rig design. 

“We picked Maersk Drilling—and Maersk Drilling picked us—to collaborate

on what a 20,000-psi rig should really look like, and this has been a great rela-

tionship. It has worked very well for us, and I think Maersk Drilling would say

the same thing. We bounce ideas off each other; we challenge each other—us

to our requirements and them to their capabilities—to construct these wells.” 

Rig, riser and BOP design
The step-change from 15,000 psi to 20,000 psi is significant, requiring equip-

ment that will be larger, heavier and stronger than what has been used to

date at 15,000 psi and below. 

“For example, the 20,000-psi BOP stack will weigh about 50% more than a

15,000-psi BOP” Leary said. “Due to the weight of the BOP and the longer,

heavier casing strings, the hoisting system on the rig will have to be capable of

handling heavier loads than the 15,000-psi rigs of today.

“However, we also want to incorporate inherently safer design concepts into

the layout of the rig. We are thinking about the workflow of the well construc-

tion process and how the rig should be set up to safely and effectively do the

activities.” The philosophy and approach is different than most have taken in

the design and building of a typical rig, Leary noted. 

“Oftentimes we’ll contract for a rig when construction has already started

or may be complete; then we try to make adjustments for our particular well

program. Thus we end up retrofitting where practical as opposed to design-

ing in the requirements from the start.” 

Rettie added that the approach goes back to capital discipline on the part

of the project. “We’re not going to start with a clean piece of paper on every-
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The Maersk Viking is the first of four planned drillships for operations in ultradeepwater.

The design of the Project 20K drillship is still underway, but according to Smidth, it will be

‘bigger than what we see today.’ (Source: Maersk Drilling)
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thing because if you start out with an unlimited checkbook, you could end up

with a design that could do absolutely everything you imagined needing it to

do, but would it be a cost-effective tool?” he said. “It would not be economi-

cal. Some of the things we’re doing are based on the standards we want to

adhere to. Today’s standard wellhead connector—the 18 ¾ in.—we’ve said,

‘OK, that’s a fixed point, and we’re going to stay with that because it is out

there and can satisfy our needs.’ We’re not going to go far beyond that

because it starts to become uneconomic.” 

In examining the design and functions of today’s rigs, the team is looking

for the features that add value to the design and the work scope contem-

plated, noted Leary. 

“We’re asking questions like, ‘How many pumps do we need to have?’ and

‘How much deck space do we need?’ We’re focused on delivering a product

that is competitive and that can deliver a cost-effective, reliable well in a safe

and efficient way,” he said.

In selecting a design, the Project 20K team selected a drillship as its first 

rig design. 

“When we looked at the requirement in the GoM, primarily with the depth

of water and the depth of these wells combined with the casing loads, you can

get more payload onto a drillship than a semisubmersible for an equivalent

cost,” Leary said. “When you look at our GoM portfolio, the drillship is going

to be more cost-effective and efficient in delivering results.”

Maersk Drilling has considerable range of experience and resource base to

draw from in the design of the necessary equipment for Project 20K. For

Frederik Smidth, chief technology officer for Maersk Drilling, working with

BP presented a real opportunity to work on a project that is, “from an engi-

neering perspective extremely interesting and challenging.” 

The project, he believes, aligns nicely with Maersk Drilling’s strategy to

grow in the deepwater and ultraharsh environment segments.

“We want to grow in what we call the ‘post-technology and operationally

challenging areas.’ That is where we believe we can justify being and where

we traditionally have been more successful,” Smidth said. “Project 20K is actu-

ally spot-on. It is in our main strategy to go for the 20,000-psi area. We want to

be in deepwater. We want to be in the challenging part.”

Getting to start with a “cleaner sheet of paper” is a unique opportunity for

Maersk Drilling, Smidth said. A project’s time or financial limits often deter-

mine what can be done on the design side. 

“We’ve done it once or twice before, mainly on the jackup side of the busi-

ness. We were able to improve the efficiency of the jackup significantly. Our

goal with Project 20K is to do the same on the deepwater side,” he said.

Another unique aspect to this project was that the company had a client in

BP that was willing to share and listen to the design visions of Maersk Drilling. 

“We have a client telling us what its pain points are and where it sees the

pain points being and so on,” he said. Another huge advantage in working

with BP is that Maersk Drilling gets access to data. 

“We get access to their operational and technical knowledge, especially

when we’re talking new development like this,” he said. “They have experts

we can draw on and can access their knowledge. 

“If we get the right people from the operator to open up and tell us what

they like and what they don’t like, we can understand their problems and 

try to understand their cost structure where they spend the money and where
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they don’t spend effectively. If we can help them improve

spending efficiency, I think that’s a gain for all of us.”

Smidth finds that in balancing the needs vs. the wants

in the new rig design, being very disciplined in address-

ing and justifying each is critical. “That’s how we build. We

have to justify things either from a safety point of view or

operational efficiency point of view. Saying you want a dual-

drill rig or two BOPs, you’ve got to be able to justify it.”

There are a number of challenges in designing a rig,

riser and BOP system for 20,000 psi, challenges like the

higher pressures and higher temperatures.

“But as long as you know beforehand, we can design

the ship for handling a bigger BOP and heavier riser,”

he said. “The challenge is determining what standards

we design against and how we design the internal com-

ponents of the BOP as it has to be able to handle not

only high pressure but also high temperatures.”

The larger sizes and heavier weights of the equipment

like the BOPs, casing strings and drillpipe will have an

impact not only on the design of the rig but also the

handling systems. “The handling systems we’ll see will 

be similar in types to what we see today but stronger, I

would say,” Smidth said. “Obviously the ship cranes and

the mobile cranes and support systems and so on will

have to be designed to handle the

weights and size.

“We have not completed the design

yet, so I’m a little bit hesitant to make

conclusions. But the way we handle

drillpipe and casing and so on today—

I think that in principle is going to be

the same, but the equipment has got 

to be stronger to handle the higher

weight and bigger dimensions.”

Smidth would not comment on

details about the size of the drillship

other than to say it “will be bigger than

what we see today” and that it “will

have higher load-carrying capacities.”

Subsea production systems
The decision was made early on in

Project 20K that the 20,000-psi hydro-

carbons would not be taken to the 

surface, according to Rettie. To accom-

plish this, BP partnered with FMC

Technologies to develop the suitable

subsea production systems with a

HIPPS necessary to safely produce

from the Paleogene reservoirs.

For Brad Beitler, VP of technology

for FMC Technologies, working with

BP on Project 20K was a natural exten-

sion of work the company had already

begun a few years ago.

For Frederik Smidth, chief technology officer for Maersk Drilling,

working with BP presented a real opportunity to work on a 

project that is, ‘from an engineering perspective extremely

interesting and challenging.’ (Source: Maersk Drilling)
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“We had actually started an internal program funded

by ourselves to develop high-pressure, high-temperature

equipment,” Beitler said. “We had a road map that took

us over a period of five to seven years that would take us

from where we were at the time.”

The company was developing at that time its 15,000-

psi systems for temperatures in the 120 C to 150 C (250

F to 300 F) range, according to Beitler.

“Our road map took us all the way out to 30,000 psi at

500 F [260 C] over a long period of time, with some vari-

ous intermediate waypoints. One of them was 20,000 psi

at [177 C].”

FMC Technologies met with several of its customers at

the time, including BP, to get feedback. Those early dis-

cussions, in Beitler’s view, are what led to the eventual

partnership for Project 20K.

“When it came down to BP actually looking at some

of these leases they have in the Gulf that are going to

require this kind of equipment, I think they had it in

their minds there was a couple of us that could do the
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BOP systems like the one seen here for the Maersk Discoverer

will need to be larger, stronger and more robust to meet the

demands of Project 20K. (Source: Maersk Drilling)
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work,” he said. “At the end of the day,

they probably looked to see who was

the farthest along, who could quickly

move the direction that would favor

them. We’d been doing some work

with Shell on some of their fields and

with others. I think BP felt like, at the

end of the day, when they made the

decision, we would probably be quicker

out of the chute and provide them with

the kind of integrity they needed for

this kind of venture.”

One of the key components in subsea

production is HIPPS. HIPPS is not a

new technology, but it is a significant

one for ensuring the safety of produc-

tion from HP/HT reservoirs.

“HIPPS allows the well’s flow to be

shut off right near the tree if it detects

any kind of buildup in pressure in the

flowline,” Beitler said. “It allows the

operator to create a specification break

on the seabed and use a thinner wall

flowline and production riser that’s

more rated toward the flowing pressure

of the well as opposed to the shut-in

pressure of the well. The HIPPS is a

triple-redundant valve that quickly shuts

off flow if it detects any kind of high-

pressure transient moving through the

flowline. The HIPPS lets us use existing

technology for the flowline and produc-

tion riser and eliminates 20,000-psi

hydrocarbons to the production facility.

There’s a lot of technology in a subsea

HIPPS, and it’s a unique piece of tech-

nology that’s really geared up for high-

pressure circumstances like this.”

While HIPPS addresses one safety

angle, another looks at the finer ele-

For Brad Beitler, VP of technology 

for FMC Technologies, working with

BP on Project 20K was a natural

extension of work the company had

already begun a few years ago on 

its subsea production systems.

(Source: FMC Technologies)
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ments in the design. Like the rig design, many of the

components will be larger in size and heavier in weight.

However, a majority of the design and safety enhance-

ments for Project 20K subsea equipment focus on smaller

components like materials used in seals.

“The base materials themselves probably aren’t going

to have a lot of enhancements,” Beitler said. “We’re look-

ing at everything, ensuring they’re all adequate and that

we don’t go through any phase changes. But at [177 C],

you don’t get a whole lot of changes in materials.

“As we look at the long-term effects of temperature 

on materials, there is a possibility that we may want to

increase our safety factors a bit to make sure that the long-

term effect of temperature doesn’t reduce the mechanical

strength. So far, we haven’t seen anything like that. It’s a

possibility out there as we go through the testing.

“With regard to things like the seals, that’s why we’re

doing so much temperature testing. It’s to ensure

that we understand the long-term effects of tem-

perature and pressure on the materials we use for

seals to ensure that the seals don’t flow or do

strange things under those kinds of conditions.

We test the seals to 20,000-plus psi, some to

25,000 psi, and to temperatures much higher

than [177 C], more like 400 F to 450 F [204 C 

to 232 C], just to find out what the operating

envelopes are.”

Of all the types of materials available for seals,

elastomers are probably the most difficult,

according to Beitler. “There are a lot of different

elastomers for seals out there that are good at

really high temperatures like this. But in this case

they also have to perform over a range of temper-

atures. The seabed is close to freezing, and the

flowing temperature is close to [177 C], but they

have to seal under both of those conditions. The

temperature range then becomes the issue. 

“There are a few elastomers that will do that,

and we have to ensure that the ones we select are

going to be the ones that can a last a lifetime and

have the integrity that we need. It presents a lot of issues

and a lot of opportunities for basic research in these

materials and how we assure their longevity and integrity.”

Beitler believes this project will have a widespread

impact on the rest of the Paleogene (Lower Tertiary) 

in the GoM and around the world. 

“The work we’re doing here is groundbreaking, and

the things that we’re doing will not only set the pace but

also the basic design guidelines for everything else done

in this kind of environment and these formations,” he

said. “I believe API will then take what has been devel-

oped and put it into their regulations and specifications. I

think other oil companies will look very closely at this and

ask the question of ‘Why design something different?

Why not just use what’s been proven?’

“First of all, the regulators are going to be scrutinizing

this very carefully, and if this is something already passed

by the regulators, then that becomes a lot easier for the

oil companies to use for their development. I think this is

going to have a huge impact on the future of this whole

Lower Tertiary area. We don’t take it lightly. This is a big

responsibility that we all have—BP, FMC Technologies

and Maersk Drilling—to get this project right.”

Bright future
The size and scope of BP’s Project 20K doesn’t end with

BP, FMC Technologies and Maersk Drilling. There are

future partnerships planned that will address the hun-

dreds of new pieces of kit necessary to develop and pro-

duce the Paleogene. From umbilicals to valves, casing

strings to production tubing, personnel training and

more, enhancements to all will be needed. The capital

investments necessary to support R&D efforts, testing

facilities, manufacturing facilities and more will keep the

industry very busy in the coming years. A decade or more

of technology development for Project 20K will further

foster the collaborative spirit that has revolutionized the

GoM offshore industry since its start at Creole so many

years ago.
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FMC Technologies’ enhanced vertical deepwater tree (EVDT) is rated for use

in water depths up to 3,048 m (10,000 ft) and is capable of operating in

temperatures up to 177 C and pressures up to 15,000 psi. For Project 20K,

the company is working to enhance the EVDT to operate in pressures up to

20,000 psi. (Source: FMC Technologies)
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D
ouglas-Westwood’s (DW) new World Development

Drilling & Production Forecast states that in 2013 the

number of drilled offshore oil and gas development wells

totaled just more than 3,000. However, in 2020 well num-

bers will need to exceed 3,900 to meet global oil and gas

demand, which is set to grow 17%.

Global oil consumption rose 8% from 2004 to 2012,

while gas consumption rose 24% during the same period,

according to BP’s 2013 Statistical Review. Many countries

are seeking cleaner energy generation, so they are moving

away from coal and oil to gas. This is especially the case in

Asia, where expanding economies necessitate a larger gas

supply. Also, natural gas is set to become more available,

with LNG technology continuously evolving and the nec-

essary infrastructure being developed. 

Traditionally, productive offshore provinces are in

decline and face a variety of futures. Shallow-water oil 

production is struggling for growth despite high levels 

of investment; well completions will rise 10% by 2020 for

less than 1% output growth. 

Africa 

Africa will be a continent of mixed futures in oil and gas

production. West Africa’s deepwater fields will continue 

to go from strength to strength, while North Africa’s politi-

cal instability will likely hinder offshore exploration and

developments. East Africa has recently undergone a great

deal of exploration, with Eni now developing gas fields 

in Mozambique. Growth in onshore and offshore gas in

Mozambique and Tanzania could potentially be driven by

export opportunities to South Africa and Southeast Asia.

North Africa’s continuing turmoil adds a blot on an oth-

erwise bright future for the African upstream sector. Egypt

is struggling to pay international oil companies (IOCs)

and independents for gas, leading to a decline in both

production and the pool of potential investors. Algeria’s

huge onshore potential will see little or no focus offshore,

while Libya’s volatility will prevent further development of

the handful of projects already active. 

West Africa will sustain strong growth offshore as IOC-led

projects continue to flourish. Nigeria plans to introduce

new petroleum laws in the near term to create a less risky

operating environment. Angola’s deepwater production is

set to ramp up as its shallow-water sector matures. Presalt

discoveries in recent years are now showing promising

early production. These factors will see African deepwater

well completions rise more than 600% from 2013 to 2018.

The Americas

Across the Atlantic Ocean, offshore Brazil will continue to

dominate Latin American production, with a host of FPS

projects planned for its already prolific Campos and San-

tos basins, boosting deepwater well completions by nearly

250% by 2020. Considering this, DW predicts offshore

production will rocket to just under 4 MMbbl/d by 2020, 

a massive 75% increase from 2013 levels.  

Elsewhere in Latin America, Mexico’s 2013 energy law

reforms will undoubtedly lead to a host of opportunities

for IOCs, with discoveries in the deepwater Perdido Fold

Belt as well as a shallow-water production agreement with

the U.S. A significant production increase will likely not be

seen until at least 2018 or 2019, however, because licens-

ing rounds will not be held until the end of 2015. 

In the U.S. Gulf of Mexico, well completions have recov-

ered since 2010, increasing from 112 to 177 in 2013. This

was caused by the lifting of the moratorium put in place

following the Macondo incident and sustained high oil

prices. DW predicts that with rallying gas prices, well com-

pletions will steadily increase to a peak of 265 in 2018. 

Asia

The biggest export opportunities for Pacific-adjacent Latin

American markets are expected to lie in the prospering

Southeast Asia economies. China is the most significant 

of these as it continues to seek to boost domestic produc-

tion as well as create new import opportunities with invest-

ment abroad to fuel one of the world’s largest economies.

Domestically, declining conventional onshore output will

be rescued by heavy investment into unconventionals, most

notably coalbed methane (CBM) production, as shale oil

and gas struggle for growth in the medium term. Offshore,
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More than 24,000 offshore wells 

need to be drilled through 2020
A recent market analysis finds that more wells will be needed to keep pace 

with increased global oil and gas consumption.

Matt Cook, Douglas-Westwood

COVER STORY:

OFFSHORE TECHNOLOGY REPORT
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CNOOC has ambitious plans for deepwater gas
projects alongside a shallow-water sector that has
seen strong growth in recent years. DW expects
production targets will be achieved by a 23%
increase in offshore well completions by 2020. 

Japan and South Korea, important regional
importers, represent attractive opportunities due
to high local gas prices. The rest of Asia-Pacific is
expected to capitalize on this, with gains in gas
production driving LNG exports. 

Leading the way will be FLNG plans from Shell
in Australia and Petronas in Malaysia, both mak-
ing strides in helping Australia fill its LNG capacity. The
government’s CBM targets also are expected to help fulfill
the country’s LNG plans. DW expects CBM production to
account for about 50% of Australia’s total gas output by
2020. 

Shallow-water gas drilling will increase in Southeast Asia
as markets look to take advantage of export opportunities.
Thailand and Vietnam will account for much of this
drilling due to high decline rates and low well productiv-
ity. Thailand alone drilled 410 offshore wells in 2013 to
maintain gas production at just under 1 MMboe/d. To put
this into some context, Qatar drilled just 28 wells in 2013,
producing more than 2.6 MMboe/d of gas. 

Russia
Over the border in Russia, despite declining output from
the mature onshore Western Siberia and Urals-Volga
regions (which the U.S. Energy Information Administra-
tion stated in 2012 accounted for 85% of production),
output will be maintained by greenfield projects both
onshore and offshore. Therefore, DW expects Russia’s
production to plateau in the 2020s, with an average
annual growth of 1.4%. DW expects the three-phase
Sakhalin project to contribute to an offshore gas produc-
tion figure of 1.3 MMboe/d. With all this considered, DW
predicts offshore well completions in Russia will more
than double by 2020.

Europe
Western Europe will continue to rely on imported Russ-
ian gas into the 2020s as mature offshore fields (which
typify the region) struggle for growth and large-scale
shale gas extraction looks increasingly unlikely in the
medium term. With many IOCs planning investment into
U.K. offshore fields through EOR, deepwater plays and
downstream infrastructure upgrades, DW predicts that
production will rally slightly to around 1.75 MMbbl/d by
2017, requiring maintenance of the recent 6% jump in

well completions. The necessary high levels of expendi-
ture are unlikely to be sustained in the long term due to
the U.K.’s offshore maturity; therefore, DW expects a
resumption of decline toward the end of the decade. 
On the other side of the North Sea, Statoil is attempting
improved recovery from brownfield projects. Along with
the start of projects in the large Johan Sverdrup and
Goliat fields, brownfield projects will see the number of
well completions sustained at about 200 per year beyond
2020. DW expects these projects will see Norway sustain
gas production into the next decade.

Middle East
Some of the biggest growth in drilling markets will be 
seen in the Middle East as national oil companies (NOCs)
invest billions of dollars redeveloping maturing fields, 
with a 42% growth by the end of the decade. Qatar aims 
to boost production from the offshore North Field, the
world’s largest nonassociated gas field. However, the short-
term success of this is dependent on the lifting of a mora-
torium put in place to shift investment into downstream
sectors. The UAE will try to ramp up production in both
oil and gas, spending $60 billion and $25 billion, respec-
tively. The success of this redevelopment now rests solely
with UAE’s ADNOC—the NOC recently took control of
all IOC assets in the country. Saudi Arabia, currently the
world’s largest oil producer, will see offshore oil well com-
pletions rise 44% by 2020 as the country looks to maintain
output at more than 10 MMbbl/d. With several projects
due to come onstream in the Arabian Gulf, offshore well
completions will rise to 541 in 2020 from 370 in 2013. 

Taking stock, DW forecasts global growth—good news
for drilling contractors and oilfield services as the increas-
ing abundance of mature regions requires more wells to
be drilled to achieve smaller gains in production. Indeed,
the DW production forecast requires a 30% offshore well
completion increase from 2013 to 2020 for only a 22% rise
in global offshore oil and gas output.

DOWNLOAD
THE APP

An increase in the number of wells drilled and number of wells in production

is expected for both shallow-water and deepwater fields through 2020.

(Source: Douglas-Westwood) 
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I
n 2012, as the hydraulic fracturing boom in North

America was spreading its promise to other countries

and regions, a group of operators already sharing global

offset well data decided to launch the Shale Performance

Review (SPR). The SPR, which helps operators compare

data to those of their participating competitors, allows

for better planning and budgeting, setting targets, and

applying the knowledge gleaned from others in a partic-

ular play. 

Until 25 years ago the sharing of this type of data was

cumbersome; it lacked organization and quality, and 

it wasn’t always cost-effective. That is why a group of

operators in Aberdeen, Scotland, created the Drilling

Performance Review (DPR). For the first time, participating

operators were offered the chance to share data based

on standard metrics and definitions. An external layer

of quality control also was provided. 

After running the DPR for a few years, the founding

operators outsourced its management to the Rushmore

organization, retaining the right to decide what data 

to share, how to measure and define it, and the rules

that govern its sharing. In the subsequent 25 years,

other reviews have been added such as the Completions

Performance Review, Well Abandonment Performance Review

and the Well Interventions Performance Review. The reviews

have expanded from the U.K. to include data from

more than 250 companies operating in more than 

100 countries. 

Sharing shale well data
While at first operators found it cumbersome to collect

and share the wealth of available data in the reviews, they

were able to streamline the system and set parameters for

the shale well data that would be easier to extract from

their daily reports in an automated process. As of January

2014, more than half of the top 10 most active operators

in the Eagle Ford shale play were participating in the SPR,

with a number of others in the process of joining. The

operators have all committed to participate for periods

ranging from three to seven years. By the end of 2014, the

SPR will contain data on more than 10,000 wells in the

U.S., Argentina, Australia, Canada, China, Colombia,

Indonesia, Jordan, Poland and Sweden.

The data shared in the SPR are fully transparent; the

name of the operator as well as the name and location 

of each well is depicted on a map within the database. 

It includes dates and times; indication of zipper frack-

ing; number of stages; sleeves; perforation clusters; 

gross and net treated lengths; treating rates and pres-

sures; proppant types, sizes and volumes; and fluid 

types and volumes. 

The SPR website, which is made available only to par-

ticipating operators, contains a forum where partici-

pants may propose changes to the data, their definitions

or the rules governing their sharing. Other operators

may then respond in the forum by either agreeing or

disagreeing to each proposal. Every February the pro-

posals are reviewed at an operators’ meeting held in

Houston, and a final decision is made. Every operator

has veto power on proposed changes, which means a

consensus is required.

The February 2013 meeting led to the expansion of

the original scope of the SPR—from sharing data just on

shale wells to covering all multistage hydraulically frac-

tured wells regardless of the formation type but exclud-

ing coal. At the February 2014 meeting, operators
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Operators share data 
to benchmark shale wells
Global resource offers operators an opportunity to compare their wells’ performances 

to those of their competitors.

Helen Rushmore, Rushmore Reviews

The SPRwas founded by the following operators:

n BHP/Petrohawk; n Chevron/Atlas;
n Hess; n Marathon;
n Murphy; n Newfield; and
n Nexen; n Shell.
n Statoil/Brigham; 

New participants include: 

n Apache; n Chesapeake;
n EP Energy; n Hunt;
n Husky; n Pioneer;
n Samson Resources; n Santos; and
n Suncor; n Swift.
n Talisman; 

60-65 ShaleSol-MAY_Layout 1  4/17/14  3:12 PM  Page 60

http://EPmag.com


60-65 ShaleSol-MAY_Layout 1  4/17/14  3:12 PM  Page 61



decided to allow for the

optional sharing of initial

production (IP) data. 

The IP data to be

shared from 2014 are in

the process of being

defined but are likely to

include IP30, 60, 90 and

120 values. These data

are supplemented on the

website by calculated per-

formance metrics such as

drilling days per 3,048 m

(10,000 ft), percentage

nonproductive time, cost

per foot, cost per day,

proppant placed per

treated foot, fluid

pumped per stage and

cost per treated foot. 

In addition to the mini-

mum, average and maxi-

mum values of each

metric, operators are pro-

vided with P10 and P90

values for planning and

budgeting purposes and the P25, P50 and P75 values

vital for performance management applications. 

It is possible for an operator to participate in the SPR by

only providing drilling data, but that operator’s access to

data from other participating operators is then limited to

drilling data as well. Most operators provide a minimum

of completions and hydraulic fracturing data, and many

have indicated their intentions to share IP data. 

Quality control
Rushmore Reviews employs a team of 15 data analysts to

perform a series of hundreds of automated “expert sys-

tem” checks on each well. These checks raise queries

where data are inconsistent or outside of technical limi-

tations or performance norms. The analysts then per-

form a manual check to see whether any of the queries

can be resolved by referencing additional data such as

completion schematic diagrams provided by the opera-

tor before deciding which queries need to be forwarded

to the operator for correction or explanation. 

The operator that receives the query can then 

correct the data or provide an explanation in the 

“comments” field provided for this purpose and pub-

lished with the rest of the well data. Drilling cost data

are correlated against drilling speed to establish that

they fall inside norms.  

Analysis options
Participating operators are supplied with a series of

chart options to help transform their performance met-

rics into useful, comparative data. Chart options include

histograms, box and whisker charts, and cross plots that

show the performance of each operator or well set. 

Along with the ability to select wells from a map and

comprehensive search and sort options, these tools

enable answers and trends to be obtained and then used

to feed into planning and target-setting processes. The

ability to calculate a reliable “gap to best in class” figure

provides operators with both a powerful performance

improvement tool and a target.

Looking forward
It is the aim of all SPR participants to work toward 

capturing every shale and multistage well that is being

drilled worldwide. The SPR has the potential to improve

the performance of every participating operator. It can

also, in turn, lead to more efficient production and

lower cost energy for all.
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The SPR allows participating operators like Statoil to compare notes with competitors in various shale

plays (like the Eagle Ford, shown here). Operators are only allowed to view data of the same type

they’ve shared in the reviews, making it an equal opportunity for participants to learn about the shale

and improve their performance. (Source: Statoil ASA; photo by Mieko Mahi)
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O
il companies depend on critical well data to make

informed field development decisions. However, as

drilling capabilities expand, so do the challenges of data

acquisition. Deep water and complex well geometries

force information-gathering technologies, including 

wireline operations, to adapt accordingly.

These extreme conditions push standard wireline opera-

tions and their conveyance systems to the limit. Longer

cables and complex combinations increase both the log-

ging tension and the surface contact area between the

downhole tool housing and the wellbore. These circum-

stances create significant challenges.

Tool sticking, fishing operations, cable failure and drum

damage cost time and money while also posing HSE risks.

To avoid wireline-related incidents, companies must meticu-

lously abide by costly and time-consuming procedures and

requirements, including the possible deployment of addi-

tional tension-releasing equipment. The alternatives are not

appealing: risking a catastrophic failure, sacrificing complete

data collection or using a drillpipe conveyance method.

Alternative cable design
A close collaboration between Schlumberger and Total led

to the first use of the TuffLINE 18000 cable. The operator

used the design features of the new torque-balanced com-

posite wireline cable to lessen logging

tensions within safe limits at its ultra-

deepwater West Africa well. Using this

alternative cable lessened the tension to

within acceptable limits, enabling com-

plete data acquisition with minimum

descents and time while simultaneously

reducing operational, maintenance 

and safety risks. 

A standard openhole wireline cable

consists of a central conductor and six

peripheral conductors shielded by a

protective polymer jacket. Two helically

wound galvanized steel armors (inner

and outer) protect the core, provide mechanical strength

and share the load. The armor strands bind neither to

each other nor to the core, allowing free rotation and

stretch. These opposite-wound armors create equal and

opposing torque. However, the inner armor of a standard

cable has fewer strands than the outer, thus limiting the

overall cable strength and torque-balancing capability. 

Due to the initial torque imbalance that can cause 

premature breakage, operators must season the cable.

Although this breaking-in process uses hours of valuable

rig time, it is necessary given that a new high-tension cable

can experience a one-time permanent stretch of 15 m (50

ft). Once in normal operation, rig operators must adhere

to both safe working load limits and cable swap guidelines.

Despite following these procedures, numerous limitations

and challenges remain.

The smaller mass of the inner armor results in a torque

imbalance during standard cable tension cycling. This

leads to an accelerated torque buildup that can potentially

result in a premature break at the surface, causing thou-

sands of feet of cable to drop into the well. Cable replace-

ment also is necessary when armor stranding occurs. 

Even without such a major incident, standard wireline

cable requires onshore twisting maintenance after every

high-tension operation. A tension-relieving capstan may

also be required under high logging-tension situations,

introducing additional operational and logistical risks. 

The new Schlumberger-designed alternative cable

addresses many of these limitations. The torque-balanced

May 2014   |   EPmag.com66

offshore
SOLUTIONS

Alternative high-tension wireline
cable improves data acquisition
Cable lowers logging tensions while reducing operational, maintenance and safety risks.

Denis Greusard, Total; Serko Sarian, Jordi Montesinos,

and Dacio Ventura, Schlumberger

FIGURE 1. The alternative cable provides better crush resistance and torque balance

as compared to standard high-tension wireline cable. In addition to increasing the

inner armor strand size and decreasing the outer strand size and number, polymer

encapsulation locks the armor strands to the core. (Source: Schlumberger)
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composite wireline cable eliminates armor strand move-

ment by using polymer to lock the armors and core

together. This increases the cable breaking strength by

4,000 pounds force (lbf) and the safety margin by 2,000

lbf as compared to standard high-tension cable. Polymer

shielding also reduces the risk of cold flow while eliminat-

ing the need for seasoning. Due to its reduced torque

accumulation, it has an increased cycling frequency and

does not require onshore twisting maintenance as often.

The cable has fewer and smaller outer armor strands,

reducing both the weight of the cable and the friction

between the steel casing and wellbore (Figure 1). This

both increases the maximum tension available at the log-

ging tool and reduces the risk for tool sticking. Conversely,

the wire conductors are larger, enabling 30% higher

power and telemetry as compared to standard high-

tension commercial cable. 

West Africa implementation 
Total experienced firsthand the benefits of this alternative

cable at its West Africa deepwater well. The 5,400-m

(17,716-ft) S-shaped well had a maximum deviation of 

24 degrees at a depth of approximately 3,500 m (11,483

ft). A planning tool predicted that the logging tension in

the 81∕2-in. vertical section of the well would exceed the

10,000-lbf tension limit for standard cables and have a

high risk of torque buildup and cold flow. 

The operator considered, but rejected, three traditional

tension-reducing options for the following reasons. A ten-

sion-relieving capstan would pose significant hardware

availability and rig readiness issues in a short

time frame. Drillpipe conveyance would add

four days of rig time and millions of dollars 

in cost. Finally, additional descents using a

lighter string weight and smaller sensor com-

bination would require three additional days

and increase the chance of missing critical

well data.

A fourth option was pursued: Bring in the

torque-balanced cable spooled on a standard

drum and deploy on the existing rig winch

unit. Since this cable does not require season-

ing, data acquisition was not delayed. As pre-

dicted, use of the alternative cable lessened

the logging tension and enabled complete

data acquisition. Even though the operator

deployed a heavier tool string, tension in the

81∕2-in. section never exceeded 9,400 lbf, sub-

stantially less than both the 10,700-lbf stan-

dard cable prediction and the 10,000-lbf

critical limit (Figure 2). Calculations revealed

that the effective friction coefficient of this alternative

cable was 20% less than the standard high-tension cable.

Despite the lack of seasoning, permanent cable stretch

was negligible. Depth accuracy, or repeatability, was within

2 in. between the two descents in a well section deeper

than 5,000 m (16,404 ft). The company collected a com-

plete set of data during eight descents without a single

operational or HSE incident. During this time, personnel

operated with an unprecedented 9,000-lbf safety margin

and a safe working load limit of 18,000 lbf.

Using this alternative cable was a safer, quicker and more

economical choice. In fact, a proprietary hazard analysis

and risk control tool calculated a 60% reduction in poten-

tial operational and HSE risk as compared to a standard

capstan-assisted high-tension conveyance operation. 

Additional applications
This new alternative wireline cable has many applications

in deepwater, ultradeepwater, extended-reach and com-

plex trajectory wells. However, horizontal and highly devi-

ated wells may require additional push or pull. That is

when wireline conveyance tractors come into play.

Although not needed in the West Africa case, this alter-

native cable is compatible with the UltraTRAC all-terrain

wireline tractor. This tractor eliminates the need for

drillpipe conveyance of heavy wireline combination strings

in wells deviated beyond the gravity conveyance bound-

aries with minimal time and risk. Together or alone, the

cable and tractor expand wireline data acquisition while

reducing operational, maintenance and HSE risks.

FIGURE 2. The alternative cable decreased logging tension to within acceptable

limits in the 8½-in. section of the well. (Source: Schlumberger)
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S
upply chain management is seen as a backroom

function—something every company needs but is

often viewed as a time-consuming paper exercise that

must be gone through to procure the things needed 

to run a business. It’s not as high-profile as human

resources (HR) or finance and not generally seen as 

a strategic corporate function or discipline.

But this is shifting at U.K. oil producer EnQuest,

where a change in culture and attitude toward supply

chain management is delivering better value across 

the business. 

As a relatively young independent operator, EnQuest

is punching above its weight in terms of how it manages

its supply chain. It recently secured a gold award from

industry body Oil & Gas UK for its approach to supply

chain management.

The company is taking a progressive approach toward

moving this perceived backroom office function to

where it has a material impact on the business and,

indeed, sees it as the backbone or foundation of first-

class operational performance.

Industry changing its approach
The industry, not just EnQuest, is changing its approach

to supply chain management. Not that long ago, oil and

gas was not as focused on supply chain management as,

for instance, the IT and retail sectors, where tight profit

margins mean that the difference between poor and

good supply chain management is crucial. 

But with rising demand and tight supply, supply chain

management is becoming increasingly important to the

E&P sector. Procurement and logistics must work more

closely together to better design and deliver contracts to

create efficiencies. This emerging recognition of the

criticality of supply chain management is slowly leading

to a repositioning of the discipline within the business.

EnQuest has established a team that is working to inte-

grate across the whole business and not simply sitting in

a supply chain silo. The aim is to win the confidence of

its engineers across the business.

Through informal and formal training, the supply

chain team gains an understanding of the needs of the

business and what the engineers require from their sup-

pliers. This enables them to better structure contracts,

making sure they link with other disciplines such as

logistics and can leverage efficiencies and EnQuest’s

buying power.

Commercial and technical 
The company teams its procurement experts with its

engineering experts—the end-users of the service or

product to be procured—and gives its supply chain peo-

ple knowledge of subjects such as FEED and drilling. By

combining the commercial with the technical impera-

tives, EnQuest is moving from transactional mode to a

more strategic operational solution with built-in efficien-

cies that are embedded within the business.

The company’s approach to supply chain manage-

ment has delivered significant value to the business and

is now recognized as an integral part of EnQuest’s

growth strategy.

And value is about much more than cost savings. As

with any other aspect of the business, it is equally about

Supply chain management: 
from backroom to backbone
The largest independent oil producer in the U.K. North Sea is on a mission to bring 

supply chain management out of the shadows of a back office function to the forefront 

of business operations. 

Ali Talpur, EnQuest

Ali Talpur is supply chain manager at EnQuest. 

(Source: EnQuest)
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developing mutually beneficial relationships with the

company’s suppliers. An internal review of EnQuest’s

suppliers revealed that it is succeeding in building

strong partnerships based on trust and respect. This 

also was evidenced in an external perceptions study

where EnQuest’s supply chain team scored highly on 

its performance.

Much of what the company advocates is not new;

indeed, many of its initiatives have been replicated from

other sectors but are not commonly used in oil and gas.

Vendor utilization analysis
A simple vendor utilization analysis allowed the com-

pany to capture utilization data about its suppliers. The

company quickly established who its vendors were and

how it was using them and then was able to implement

better strategies with its priority suppliers as well as

rationalizing the supply base.

The Kraljic matrix is a model that helps purchasers

maximize supply security and reduce costs by making

the most of their purchasing power. In doing so, pro-

curement moves from being a transactional activity to 

a strategic activity.

By classifying all of the commodities, components,

products and services that a company buys according 

to the supply risk and potential profit impact of each, 

it can develop a purchasing strategy that fully evaluates

risk and maximizes profits.

Purchasing model
The Kraljic Portfolio Purchasing Model helps pur-

chasers understand where their products are classified

in terms of supply risk and profit contribution and also

know whether the balance of power lies with them or

with their suppliers.

EnQuest’s purchasing strategy, informed by following

the Kraljic model, has enabled the company to make 

the most of its buying power, securing good prices and

long-term contracts from a number of suppliers, reduc-

ing the risk involved in highly important items and

introducing the right tools and technology to better

understand its supply chain and make its purchasing

more efficient.

One such tool is the use of purchasing cards—or 

P-cards—to streamline procurement. Again, P-cards are

not new, but they are rarely used in oil and gas. EnQuest

gives its buyers P-cards, allowing them to purchase

quickly and routinely for agreed items to a stated value

limit. The cards cut down dramatically on purchase

orders issued and invoices to be processed, satisfying

both its finance department and its regular suppliers.

Through these initiatives and other rationalized cost

models, EnQuest is building an environment that keeps

costs under control. 

Rising costs
Rising costs continue to be one of the biggest challenges

facing the industry at the moment. The current supply

and demand dynamics continue to put upward pressure

on costs. 

At some point this is going to reach boiling point, 

and operators will be looking at radical ways to slash

costs. By adopting a pan-industry approach, the industry

would be able to take a step back and start asking itself

what people and services are really worth rather than

simply accepting the price increases until they reach 

crisis point.

The industry would do well to learn from other sec-

tors. The oil and gas industry needs to be more open to

what works elsewhere and to people who have experi-

ence outside of the sector. As with all other disciplines 

in this industry, there is a shortage of procurement and

supply chain specialists with oil and gas experience, but

that should not be a major factor in recruitment. 

Everyone comes from different backgrounds and

industries, and we have gained knowledge in oil and gas.

If it is acknowledged that supply chain management is a

discipline like HR, finance or engineering, then compa-

nies should be seeking those with the best qualifications

and competence in this area. Learning about oil and gas

can be the next step.

On the topsides of EnQuest’s Thistle platform in the U.K. North

Sea: The company says bringing supply chain management out

of the back office and to the forefront of business operations

adds to the bottom line. (Source: EnQuest)
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I
ndependent oil and gas companies have a knack for

innovation. Independent players often have greater

latitude to experiment with and adopt new technologies

that can lead to some surprising results and even new

best practices.

One such independent oil and gas company saw

increased cost efficiencies and operational benefits since

adopting the DURA-BASE advanced composite mat sys-

tem for drilling operations. Don Day, drilling manager

for an independent Houston-based operator, first began

using the system on two different drill pads in the Mar-

cellus in 2009. 

Day started using the system as part of the company’s

drilling pad site preparation and site containment meas-

ures. The mats are precision-engineered from a tough,

advanced-composite formulation that helps distribute

heavy loads and is tested to support up to 600 psi. The

interlocking system forms a continuous surface that

enhances worker safety, prevents differential movement

or shifting, and supports heavy equipment. 

Since initially trying the system, Day has continued

using it for drilling projects throughout the Marcellus

and has expanded its use to Colorado with similar results.

Each mat is designed as a single self-contained non-

absorbent piece with no individual parts requiring pins 

or fasteners. This design makes the mats easier to clean

while preventing site-to-site cross-contamination. The sys-

tem is also liner-friendly, preventing spills from contami-

nating ground soil by protecting poly-liners underneath.

Additionally, the load-bearing capability of the mats

reduces the amount of sub-grade aggregate needed to

support the drilling rig pad, which in turn cuts down on

the related trucking expense associated with hauling

aggregate in and out of the site.

Exploring abroad
When Day was tapped to head the company’s drilling

operations in Poland in 2011, bringing this best practice

to bear was an obvious solution to the challenges of

drilling there.

“When we came to Poland, we discovered

that the terrain was more difficult, and we

needed to deploy a rig matting solution that

would protect our spill containment polyliners

and allow us to safely and efficiently deliver the

wells we were drilling,” Day said. “I wanted to

bring DURA-BASE in because of its excellent

terrain flexibility and because of how well it

performed on jobs we did back in the States.

The solutions typically used for site prepara-

tion in Poland were less than ideal.” 

Before he pushed to use the mat system on

his project, service crews were planning to use

locally sourced concrete plates. Typically used to

prepare sites for drilling projects in Poland, the

1.5-m-by-1.8-m (5-ft-by-6-ft), 6-in.-thick plates are

extremely heavy and unwieldy, making them

quite difficult to transport and deploy.

The lightweight, interlocking design of the

mat system provided a remedy to the draw-

Independence fosters innovation 
in drilling pad construction
An operator in the Marcellus found that its use of new advanced composite mat system 

saved time and money.

Jeff Juergens, Newpark Mats and Integrated Services

Workers prepare a drilling site in the Marcellus using the DURA-BASE

advanced composite mat system in conjunction with a layer of spill

containment liner. (Source: Newpark Mats and Integrated Services)
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backs of using the heavy concrete plates, counteracting

the plates’ tendency to break easily or wear holes in

poly-liners used for spill containment. 

When Day worked to introduce advanced-composite

mats as best practice on the operator’s rig in Poland, he

found there was some initial skepticism and friction on

the part of regulators. 

However, once the mats were cleared by regulators,

the crew got to work prepping the site and installing

them. Since the system was developed with shifting sur-

faces in mind, it dramatically reduced the stone and

associated trucking necessary to support the rig and

allowed the drilling team to get to work more quickly.

“It takes 200 truckloads to build a location with these

concrete plates and only 14 truckloads with the lighter

weight mats. That’s a tremendous boon to us from a cost

and logistics standpoint. Fewer truckloads save us valu-

able time and money,” Day said. “The concrete plates

were difficult to move and would have taken upward of

three weeks to deploy based on all the trucking and

added weight. But with the matting system, we were able

to get our rig site prepped in under a week.”

Beyond Poland
As the shale gas potential in Poland continues to be

explored, one thing becomes clear: Companies that want

to take part in developing challenging shale plays like the

Baltic, Podlasie and Lublin basins need an edge that will

help them minimize costs and boost efficiency wherever

they can. DURA-BASE is a field-proven way to do just that

and continues to serve Day and his company well. 

“I’ve been very pleased with how well the matting sys-

tem has performed for us, from enhancing HSE to cut-

ting down on nonproductive time,” he said. “We’ve seen

substantial time and cost savings.”

Ultimately, the benefits of advanced composite mats

extend far beyond shale gas exploration in Poland. This

site preparation system can aid operators whether they

are developing tar sands in Alberta’s muskeg, drilling

for oil in the Permian Basin and Amazon jungle, devel-

oping unconventional gas in the Marcellus and Utica, or

doing LNG construction in Australasia.

LEFT: Heavy concrete

plates were replaced

with the advanced com-

posite mat system at a

rig site in Poland, cutting

installation time down

from three weeks to one.

BELOW: The use of the

advanced composite

mat system facilitated

the installation of a 

rig on the soft soil of

southern Louisiana.

(Source: Newpark Mats

and Integrated Services)
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E
xploration off eastern Canada has become somewhat

muted. But a recent renaissance of drilling and 

seismic activity has unearthed new reserves, new basins

and an increased understanding of the offshore petro-

leum systems.

Newfoundland and Labrador
Recent discoveries offshore Newfoundland at Bay du

Nord, Harpoon and Mizzen (Figure 1) have piqued inter-

est once again in the cold waters of the Atlantic. Bay du

Nord was described as Statoil’s biggest oil discovery out-

side Norway and the world’s largest conventional discov-

ery of 2013, with initial estimates of 300 MMbbl to 600

MMbbl of recoverable oil. Resurgence of drilling activity

and validation of new exploration models provides con-

siderable optimism for this emerging region. In support

of this activity, Geir Richardsen, Statoil’s vice president of

exploration, recently stated, “What we’ve decided to do

after last year’s discoveries is to come back and drill more

wells in that area. The rig will be here later this year. It

will start on a campaign that

is going to be 18 months of

drilling, so one-and-a-half

years as a minimum commit-

ment, and we will start of

course a program in and

around the Bay du Nord

area.” This activity continues

to buoy optimism.

As with all things explo-

ration, infrastructure, 

economics, geotechnical 

validation and a well-under-

stood regulatory framework

aid in the long-term evalua-

tion and development of

hydrocarbons. The Cana-

dian Newfoundland and

Labrador Offshore Petro-

leum Board (C-NLOPB)

recently announced a new

scheduled land tenure sys-

tem that is significantly different than what was previ-

ously in place and provides a visible horizon for those

investing in the region. The new system provides more

time for companies to assess hydrocarbon potential in

the lesser explored regions: four years in low-activity

areas with shorter near-term opportunities in those

areas with proven petroleum systems (one year for

mature areas, two years for high-activity areas). Robert

Cadigan, president and CEO of the Newfoundland &

Labrador Oil & Gas Industries Association, said, “This

new system will significantly improve our province’s abil-

ity to market our offshore globally and will help attract

new explorers to our shores by providing advance notice

of future licensing rounds.” 

Other significant regulatory changes for Newfound-

land and Labrador include an evolution of “allowable

expenditures” applied to an exploration license. Under

the new regulations, the definition is expanded to cover

the period of time from the initial announcement of the

Call for Nominations or Areas of Interest. 

Nova Scotia
Nova Scotia has witnessed a similar resurgence of activity

Eastern Canada has plenty to offer
The region provides an offshore spectrum of frontier to mature oil and gas opportunities.

Brad Torry and Steve Whidden, TGS

FIGURE 1. This map (left) shows regional seismic coverage of eastern Canada. Right, the map

shows recent discoveries offshore Newfoundland. (Source: TGS)
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following its government-sponsored play fairway analysis
to encourage new exploration. The 2012 lease awards
resulted in the largest total bid amounts offshore Nova
Scotia by Shell ($1 billion in work commitments) and
BP (just more than $1 billion in work commitments) 
as they search for potential oil accumulations. In 2013,
Shell acquired a large wide-azimuth 3-D seismic survey
and has plans for a drilling campaign of up to seven
exploratory wells over the next five years. BP recently
announced that it will be acquiring a 3-D seismic survey
in 2014.

This new activity in Nova Scotia has resulted in the
Offshore Petroleum Board announcing a robust three-
year leasing program. This longer term outlook provides
the industry with necessary timelines to review and
update existing data and conduct new geoscientific 
studies to advance understanding of the region. 

New geoscience data points
Since the last round of investigations in the late ‘90s,
advances in technology related to seismic data imaging
and data acquisition provide opportunity for new infor-
mation. The map in Figure 1 shows historical seismic cov-
erage for eastern Canada through 2010, the majority of
which represents data from pre-2000. Primary targets dur-
ing that time were lower Tertiary and upper Cretaceous,
so both acquisition and imaging focused on these objec-
tives using technology that was available at the time.

With new understanding of plate tectonics, basin
dynamics and analogs along the Atlantic margin, TGS,
in association with the play fairway assessments con-
ducted by Nova Scotia, commenced reprocessing of a
select grid of 2-D data in Nova Scotia in 2010 and has
continued this effort with additional data in Newfound-
land and Labrador and Nova Scotia. Application of
newer technology provides considerable uplift (Figure
2). New imaging provides new data points to advance
the understanding of basin-forming events and the
related depositional sequences.

Working with Nalcor Energy (state energy company
for Newfoundland and Labrador) and other related
agencies in the Newfoundland and Labrador region,
TGS determined that in addition to reprocessing older
vintage data, new ideas and theories would benefit from
modern acquisition with longer offsets. As a direct
result, TGS (in cooperation with PGS) has supple-
mented its existing data—100,000 km (62,000 miles)—
with an additional 47,500 km (29,515 miles) of new
long-offset high-resolution 2-D over the past three sea-
sons (Figure 2). Imaging from the new data supports
interpretation of basin-forming structures, advanced

depositional interpretations, rock property analysis and
the understanding of potential hydrocarbons in Jurassic-
aged rocks (establishment of deeper sub-basins) as iden-
tified in Bay du Nord.

Based on work conducted the past two seasons, early
interpretations are providing new observations and
extending/revising sub-basin boundaries. In the
Labrador frontier region, this analysis has identified 
an extension to the Hawke Basin while also locating
three new untested offshore basins—Chidley, Henley
and Holton (as presented by Nalcor Energy).

The initiative for new data will continue in the upcom-
ing operating season. Although initial focus will remain
in the Orphan Basin/Flemish Cap/South Bank region
(to align with upcoming leasing plans), additional data
will be acquired in the Labrador and Baffin Bay areas
for continued longer term exploration objectives. 

MARINE 

SEISMIC

FIGURE 2. (a) The Renaissance flow is an advanced processing

flow using both Kirchhoff and reverse time migration algorithms

for Nova Scotia data. (b) Carson Basin data in Newfoundland

with the application of TGS proprietary ClariFi broadband 

solution show considerable uplift in illumination of Tertiary

through Jurassic-aged sediments. (Source: TGS)

a

b
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Support from industry 

Any discussion of efforts in this region would be remiss

without recognizing the efforts of the provincial govern-

ments and associated agencies. In particular, Nalcor

Energy, in collaboration with industry, has taken a fun-

damental geoscience approach to collecting new and

supporting data points. In addition to new seismic data,

the initiatives include basin pressure studies, seep analy-

sis, plate tectonics and various other data points to

advance regional understanding. 

In the more remote region of Labrador (a “low activ-

ity” region as characterized in the new C-NLOPB classifi-

cation), the new regulations require additional data to

elevate activity and leasing plans. In support of this ini-

tiative, TGS has commenced plans for a seafloor sam-

pling program offshore Labrador. Seafloor sampling’s

aims are to recover in situ sediments for seismic control;

sample known seep localities for identification and char-

acterization of active petroleum systems; and improve

geological understanding of frontier basins offshore

Labrador, including potential assessments of hydrocar-

bon phase. With no deepwater wells offshore Labrador

these data will provide valuable geoscience data points

to support future exploration initiatives.

With combined current production of approximately

220,000 boe/d—the majority of which is exported—

eastern Canada could be regarded as an independent

country by OPEC standards. The region possesses 

the infrastructure and experience to support new 

exploration while representing an area twice the size 

of the U.S. Gulf of Mexico with less than 1% of the

drilling coverage.

The announcement of new discoveries will lead to 

new rounds of development and contributions to the

world energy futures. Combining these recent discover-

ies with the improved transparency and predictability of

the leasing opportunities will allow oil and gas compa-

nies time to gather geoscience data and integrate and

make knowledge-based decisions on investments in the

offshore region of eastern Canada.
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M
ost 3-D seismic vessels operating today are purpose-
built for seismic operations, although until recently

all were designed around an existing type of hull (see
page 27). Much of the design effort has been focused on
the back decks, which must typically be capable of storing
and deploying one or two arrays of airguns and at least
eight—and in some cases up to 24—streamers, each 3 km
to 8 km (1.9 miles to 5 miles) long. Within these con-
straints, seismic service companies have implemented a
diverse range of vessel design strategies to give them tech-
nical and/or commercial competitive advantage. 

Environmental performance
Polarcus is a pure-play marine geophysical company 
specializing in high-end 3-D towed streamer acquisition
with a focus on environmental performance. Launched
in 2008, it is led by a team of experienced maritime 
and seismic industry professionals. Unlike established
players in the market, it was not encumbered with an
aging fleet, and its funding provided the luxury to start
from scratch with a tailored new vessel design. Accord-
ing to Peter Zickerman, the company’s executive vice
president and head of strategic investments, Polarcus
designed a “future-proof” vessel platform that integrated
an array of optimization characteristics essential for
delivering geophysical and operational excellence while
simultaneously reducing operational risk in all environ-
ments, including environmentally sensitive sea areas and
the Arctic. 

The Polarcus fleet currently comprises eight vessels,
each one of three distinct classes from Ulstein Design
AS and each incorporating the Ulstein X-BOW hull.
Zickerman said the X-BOW hull provides for a smoother
and more fuel-efficient passage through water, reducing
emissions and optimizing transit speed, especially in
marginal weather. Reduced pitch, roll and heave accel-
eration dramatically reduces tugging of in-sea equip-
ment, increasing the operational window and making
for a safer workplace. Polarcus vessels have a range of
audited qualifications for energy efficiency and other
factors. It claims to be the only seismic contractor in the

industry today with DNV-acknowledged arctic proce-
dures. The fleet has high ice class (ICE-1A and 1A) 
designations and winterized capabilities.

Polarcus has no immediate plans for new vessels but
intends to upgrade the propulsion system on two of its
vessels to improve margins. Zickerman said that, in the
current prevailing market conditions, the company is
content to focus on cash generation from its existing
asset base.

Consistent in-sea equipment
With the acquisition of Fugro’s geoscience division,
CGG claims the largest fleet of modern high-end 3-D
vessels, with 20 of its vessels operating with between
eight and 16 long-offset streamers and maximum capaci-
ties of 12 to 20 streamers. During the last three years,
the company has invested around $1 billion to modern-
ize its fleet, which includes two 20-streamer Ulstein
SX120 X-BOWs. The X-BOWs and six other vessels have
DNV CLEAN design class notation for the lowest envi-
ronmental impact. The entire fleet can run on marine
gas oil (MGO) that, although more expensive, produces
lower emissions than standard heavy fuel oil (HFO). 

The tight link between CGG and seismic manufac-
turer Sercel means that it has maintained a consistent
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Seismic vessel design strategies 
A review of seismic service companies reveals a wide range 

of approaches to managing 3-D seismic fleets. 

John Kingston, Contributing Editor
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PGS’s Ramform Titan is one of the widest commercial vessels

ever built. (Source: PGS)
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platform of in-sea and related equipment. The entire

CGG fleet is fitted with Sercel Sentinel solid streamers.

Solid streamers are environmentally friendly and have

been proven in sensitive frontier areas such as the Arc-

tic. They have the highest resistance to physical damage

and are recognized as being the quietest in the industry,

with the best low-frequency signal-to-noise ratio. 

All of CGG’s vessels have steerable streamers, most

deploying Sercel Nautilus 3-in-1 streamer positioning,

depth control and steering devices. All vessels are capa-

ble of acquiring BroadSeis broadband data, and the

BroadSource broadband source—which complements

BroadSeis—is currently available on some vessels and is

being rolled out across the fleet. 

Pulling power
Established as a marine geophysical company in 2010,

Dolphin Geophysical has one of the most modern fleets

in the industry. It has a long-term charter for eight seis-

mic vessels, including three high-end 3-D vessels due for

delivery in 2014 and 2015. The company has settled on

a standard 3-D vessel design that provides a stable plat-

form for seismic acquisition and fast transit between

projects with efficient fuel usage. Its high-end 3-D vessels

have bollard pull in excess of 200 tons that, in addition

to fast transits, enables them to achieve the wide tows

that several clients require. In 2012, working for Shell in

the Orange Basin, South Africa, Polar Duchess created

what the company believes to have been the world’s

largest floating object—eight streamers, each 8 km in

length, separated by a distance of 200 m (656 ft), consti-

tuting a moving width of 1.4 km (0.9 miles) of equip-

ment through the water. The drag 

from this tow is estimated to have been

approximately 90 tons, which less power-

ful vessels could not have towed safely.

“We take a pragmatic, practical

approach to our vessel specifications,”

said Phil Suter, Dolphin’s vice president

of marketing and sales. “For example,

ICE-class B is a minimum specification

on our recent and newbuild vessels. We

question the value of rating vessels any

higher when the in-sea equipment and

lead-in sections have much lower resist-

ance to ice damage.” The vessels are usu-

ally powered by low-sulfur HFO, but all

have sufficient MGO reserves on board for use as a

backup or, if required, for a project due to local 

environmental regulations or at the client’s request.

Dolphin’s newbuilds are similar to its current high-

end vessels except they will be even bigger and more

powerful. The Super Duke, scheduled for delivery in

March 2015, will be able to tow up to 22 streamers at

100-m (328-ft) separation. “Our new vessels are based on

selected standard hull designs but have otherwise been

designed from scratch based on extensive operational

experience,” Suter said. “Thanks to the size and power

of the acquisition platform, our experts do not need to

make any compromises when designing the back deck

for the most efficient and safe operations.”

Radical hull design
Around 17 years ago Petroleum Geo-Services (PGS)

embarked on a major project to plan its new generation

of seismic platforms. It noted that, while various seismic

companies had selected many different types of vessel

hulls for conversion to 3-D operations, the original plat-

forms were all purpose-designed for something else,

namely to travel port-to-port at high economic cruising

speeds. By contrast, during surveys, 3-D seismic vessels

operate at a slow speed of around 5 knots, and to main-

tain large spreads of in-sea equipment they must deliver

around 120 tons of forward thrust for extended periods

of time. In addition, the large volumes of heavy in-sea

equipment needed on a high-capacity 3-D vessel must be

safely and efficiently carried, deployed and retrieved

from above the water line. The company considered

that squeezing this volume of equipment into a conven-
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Dolphin's Sanco Sword is now fully 

operational in the Barents Sea. 

(Source: Dolphin Geophysical)
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tional hull generated stability challenges and required

compromises in handling systems.

PGS selected the Ramform Class of vessels as its 

new seismic platform, based on the unusual hull

design of Marjata, a purpose-built electronic intelli-

gence collection vessel operated by the Norwegian

Intelligence Service. PGS launched its first Ramform

3-D vessel in 1995, and the concept is now in its fifth

generation, which it calls Titan-class. The company

currently operates eight Ramform vessels, and three

more Titan-class vessels will be delivered by the end 

of 2015. PGS says these vessels illustrate enhancements 

of many features that its designers and builders have

incorporated for the single purpose of collecting the

maximum amounts of seismic data as quickly, safely

and reliably as possible.

Construction and equipping of Ramform Titan, the

first of PGS’ new-generation vessels, was completed in

April 2013. Its 104.2-m (342-ft) length is not unusual,

but its 70-m (230-ft) width at the stern makes it one 

of the widest commercial vessels ever built. The hull

shape provides enormous back-deck volume and a

load-carrying capacity equivalent to conventional 

vessels many times its size. The Ramform Titan is

equipped to tow up to 24 streamers, which PGS said 

is more than double the capacity of most conventional

3-D vessels and translates to higher productivity in

operations. The vessel has fuel capacity of around 

6 Mcm (212 Mcf), enabling it to operate for more

than 150 days without refueling. 

The seismic in-sea equipment weighs more than 600

tons and can be deployed over a 12-sq-km (4.7-sq-mile)

area. The vessel has three engine rooms, each in iso-

lated compartments, together providing up to 18 MW

of power. Bollard pull in acquisition mode is 150 tons,

and top speed for transit is 16 knots. 

A buoyant market

Based on hydrocarbon supply and demand forecasts 

and projected E&P expenditure, seismic companies are

confident their market will remain buoyant for the fore-

seeable future. Developments in source and streamer

technologies combined with continuing improvements

in 3-D data processing and analysis techniques are deliv-

ering increasingly accurate and reliable information for

imaging the subsurface and mapping reservoir fluid

movements. This knowledge supports optimized well

placement and efficient field development strategies. 

As the platform for marine operations, vessel design

strategies remain key to the cost effectiveness of these

companies’ seismic fleets.
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T
he Atlantic Ocean is the world’s youngest ocean, 

but it’s been around long enough to generate some

extremely large hydrocarbon provinces. West Africa and

Brazil have been hotbeds of exploration and develop-

ment for years. And the east coast of Canada is starting

to emerge as a major province.

And then there’s the U.S. It’s not like the geology

stopped at the international boundary. But that bound-

ary is where the politics started.

According to testimony by Walter Cruickshank, deputy

director of the Bureau of Ocean Energy Management

(BOEM) for the U.S. Department of the Interior (DOI),

activity in the U.S. portion of the Atlantic prior to the

moratorium included the acquisition of 2-D seismic “in

all areas of the Atlantic.” Cruickshank testified at a

House of Representatives subcommittee meeting on

Energy and Mineral Resources in January. The hearing

was titled “The science behind discovery: seismic explo-

ration and the future of the Atlantic OCS.”

“The technology for acquiring and interpreting [these]

data has been eclipsed by newer instrumentation,”

Cruickshank testified. “Modern 2-D and 3-D datasets 

are acquired using better acoustic sources and longer

receiving cables to better define subsea stratigraphy.”

So why has no seismic been shot since 1988? Accord-

ing to the Huffington Post, conservationists began bend-

ing the ears of Congress and the White House in the

1980s, leading to a ban on Atlantic production that now

extends until 2017. The ban was lifted in 2008, and Pres-

ident Obama committed to allowing drilling off of the

Virginia coastline in 2010, according to the New York

Times. But the Macondo tragedy seemed to set back

progress indefinitely.

However, that same year Congress directed the BOEM

to prepare a Programmatic Environmental Impact State-

ment (PEIS) to open the way for a comprehensive review

of potential environmental impacts of geological and geo-

physical (G&G) activities off the Atlantic coast. “Given the

potential broad scope of future surveys and their poten-

tial effects, BOEM determined that a PEIS under the

National Environmental Policy Act was needed before 

the permitting of any large-scale G&G surveys could be

considered,” the BOEM reported. The organization

worked with the National Marine Fisheries Service

(NMFS), the U.S. Fish and Wildlife Service and other

agencies to develop a mitigation strategy focused in large

part on the effect of seismic surveys on marine mammals.

The results of the PEIS were released Feb. 27, 2014,

sparking a firestorm of commentary both pro and con.

But the way forward seems to be getting clearer—to

hold a lease sale, a government needs interested buyers.

Getting buyers interested requires G&G data. Getting

G&G data requires conducting operations in a way that

doesn’t harm marine life.

The G&G industry is more than ready to show what it

can do.

The need for data

The U.S. portion of the Atlantic Ocean is like a black

hole in the universe—no one really knows what’s out

there. According to the Times, 51 wells have been drilled

off the east coast, but none of them were commercial

successes. The DOI estimates that reserves of 3.3 Bbbl of

oil and 8.8 Tcm (312 Tcf) of gas could reside in the area

currently under investigation. But these estimates are

based on decades-old seismic data.

Richie Miller, president of Spectrum Geo Inc., testi-

fied at the January hearing about the benefits of using

modern-day seismic technology in this unexplored

region. “Seismic surveys are the only feasible technology

available to accurately image the subsurface and help us

better understand what lies below the surface of the

earth before a single well is drilled,” he said. “It is an

amazingly useful scientific tool that allows us to accu-

rately image the earth’s crust down to depths in excess

of 40,000 ft [12,192 m], or more than 8 miles [13 km],

below the ocean floor. Seismic surveys that use modern

data acquisition techniques and then process [those]

data by applying massive computing power are able to

produce subsurface images that are much clearer and

more accurate than those from decades ago, or even five

years ago.”

Miller noted that geologists and geophysicists have

reason to believe that there is much more oil and gas in

the Atlantic than has been estimated by the DOI. “First,
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New life for a dead sea?
The U.S. portion of the Atlantic Ocean has been off-limits to oil and gas development 

for decades. There are encouraging signs that the situation might be changing.

Rhonda Duey, Executive Editor
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the Atlantic Margin is proving to be quite productive in

hydrocarbon production in areas like West Africa, Brazil

and Nova Scotia,” he said. “Second, exploration and

development activities generally lead to increased

resource estimates.”

Finally, he noted, modern seismic surveys reduce

risk—both economic risk in E&P and associated safety

and environmental risks. “It also provides greater cer-

tainty by increasing the likelihood that exploratory 

wells will successfully tap

hydrocarbons and help-

ing us avoid drilling for

oil and gas in areas

where we won’t likely 

be successful.”

What about 
the whales?
The effect of marine 

seismic operations on

marine mammals has

become a hot topic in

recent years. Many of the

articles that resulted

from the Feb. 27

announcement blared

headlines about using

explosions in the ocean

to find oil and gas. The

facts are not quite so 

sensational.

Miller spoke to E&P

after the hearing about

some of the questions

and comments that came

up. Surprisingly, whales

didn’t come up much.

“They do not bring it up

because we have so much

science behind it,” he

said. “It is one of the mit-

igation factors in the

PEIS. [Several industry

organizations] are look-

ing at those measures

right now.”

Doug Lamborn (R-

Colo.) is chairman of the

subcommittee and led

the January hearing.

Regarding the PEIS, he

commented, “It seems like there are restrictions that I

wouldn’t have put in, but I think that the companies

conducting the surveys are able to work around and

within those restrictions. The touted danger toward

marine mammals is exaggerated, but if nothing else, not

just to prevent any potential harm but to eliminate the

perception that there is any harm, it’s worth taking extra

precautions. If that’s what it takes to move forward, then

I think industry can certainly work around that.”

MARINE 

SEISMIC

The planning area extends from Delaware to central Florida. (Source: BOEM)
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Miller added, “There is no reason that the industry

can’t work within the same guidelines that we have in

the Gulf of Mexico. We feel we can work to those guide-

lines, where we’ve never had a mammal incident.”

The next steps

Already the BOEM has extended the comment period

on the PEIS to May 7 from the original date of April 7.

Industry groups tend to feel that the mitigation sugges-

tions are too harsh, while environmentalists think

they’re not harsh enough. Geophysical contractors,

meanwhile, are watching events unfold with curiosity

and, perhaps, a bit of anticipation.

But they’ll have to be patient. The next step is the

record of decision, which will be issued at the end 

of the comment period. Then new permits will need 

to be filed. But before contractors apply for permits,

they need assurance that there will eventually be a lease

sale held in the region; otherwise, their data will be

almost useless. 

“We don’t know what the permitting procedures are

because they’re all going to be new,” Miller said. “We’ll

be dealing with the NMFS [for the first time]. The

whole industry is waiting to see what that process is

going to be.”

But he’s optimistic that contractors can start acquiring

data as early as 2015. It’s likely that many of these

datasets will cover vast tracts of water. “There’s a need

for a new regional grid to understand the basin that

needs to be acquired regardless of the prospectivity of 

a specific small basin,” Miller said. “There’s quite a bit 

of information in the public record that most compa-

nies will access. They’ll need to start to work on that to

define a program, but it’s also up to the companies that

are interested in new data.”

For Spectrum, which filed the first permit to acquire

data in 2008 prior to the Macondo moratorium, the poten-

tial is enormous. “We brand ourselves as a multiclient fron-

tier player, and the Atlantic is a classic frontier area,” Miller

said. “Obviously we’re looking at opportunities.”
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A
ll oil and gas exploration, production and processing

operations continue to face increasing pressure to be

more efficient in meeting their business targets. This goal

requires finding new and faster ways for work teams to ana-

lyze information, make decisions and take action without

compromising process integrity. Teams in all areas—from

upstream to downstream operations and among different

functional areas—have to collaborate to fully meet busi-

ness objectives. For a group to reach a common interpreta-

tion and conclusion, it must be able to look at the same

information and key performance indicators (KPIs).

On drilling and production platforms, oil and gas 

producers are going into deeper water and drilling at

greater depths into formations at higher temperatures

and pressures. The cost and potential hazards of these

operations are high, but so are the rewards if the opera-

tion is successful. 

Many different systems and data sources are used 

from all parts of the process. These provide information

that needs to be put in context and viewed by many differ-

ent disciplines for the successful drilling, completion and

production of hydrocarbons from the asset. Giving the

entire production team the same view of data, drawings,

trends, live video and other real-time operation informa-

tion facilitates true collaboration and is essential to accu-

rate assessment of any production situation and informed

decisions on what actions need to be taken (Figure 1).

The manual collection of information from all

processes related to the production platform is time-

consuming and imperfect at best. It can slow down the

decision-making process or even lead to wrong decisions

based on older, poor-quality or incomplete data. When

managers or operators meet to discuss the challenges 

and tasks ahead, the accurate display of trends, require-

ments and bottlenecks is essential to the identification 

of priorities and actions. Traditional tools usually don’t

provide a comprehensive enough view of what is happen-

ing on the platform. 

New generation with newer expectations
As the automation and operations workforce demograph-

ics continue to change, younger team members are look-

ing for different, more modern tools to do their jobs more

effectively. Members of the new generation of operators

and engineers entering the oil and gas industry have dif-

ferent expectations on how they will access routine and

critical information, what tools they can use and how these

tools should perform. They will also use different

approaches to collaborate with their extended work team. 

Today’s generation is used to accessing information

everywhere and anywhere from their smartphones and

tablets and expects intuitive, easy-to-use-and-understand

interfaces. Access to information must be direct, interac-

tive and quick, and the ability to collaborate with their

work team must be the same. A number of new solutions

harness today’s interactive mobile technologies to help oil

and gas producers. One of these solutions is ABB’s 800xA

Collaboration Table (Figure 2).

Operator interface of the future
The Collaboration Table merges gaming and 3-D tech-

nology, uses ABB’s 800xA integration platform and 
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3-D overview of platform drilling

aids efficient collaboration
Collaboration Table merges gaming and 3-D technology to help 

the entire production platform team meet its business objectives.

Roy Tanner and John Oyen, ABB Inc.
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FIGURE 1. All oil and gas exploration, production and process-

ing operations continue to face increasing pressure to be more

efficient in meeting their business targets. True collaboration

between the entire production platform team is essential to

meeting this goal. (Source: ABB)
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incorporates its ergonomic display technology. It auto-

matically collects data from different sources in the field

and then represents KPIs in an intuitive manner in con-

junction with live process data. 

Using an interactive screen, operators can easily access

information from various processes and pinpoint what

actions need to be taken in their respective areas. The dis-

play is a highly intuitive interface and window into plat-

form operations representing the fusion of an enterprise

management system with tactile smartphone technology. 

The system’s functionality is not restricted to the mere

collection of data. The display unit is a large touch

screen, rather like an oversized tablet.

It displays the platform in three dimen-

sions with its KPIs. The platform is

shown as a 3-D model of the actual

structures and equipment.

Using intuitive touch and multitouch

functions known from smartphones

and tablets, the displayed model can be

rotated to bring different elements to

the foreground. Users also can zoom

into specific elements to enlarge

details, permitting additional data to

be displayed. The viewer can seamlessly

move from the overall platform KPIs to

lower level KPIs and further down to

individual process variables.

Intuitively following 
chain of effects
KPIs and variables can be displayed in

different formats ranging from simple

figures to historic trends. Color coding

allows the instant highlighting of values

that require attention. A KPI that falls

below a defined threshold draws atten-

tion to itself by changing from a green

(all is well) to a yellow (caution) color

coding. A further negative develop-

ment makes it red. 

An example of such a trend might 

be an increase in the volume of

waste/rejects, which in turn might 

be caused by maladjustments in the

underlying process. Besides variables

extracted directly from the process, 

values from other inputs can be 

displayed in a similar manner.

The tool makes it easy to intuitively

follow the chain of effects from the

problematic KPI down to the root

cause, which could be in a completely

different part of the process. Trending

tools help differentiate between ran-

dom fluctuations and genuinely slip-

ping performance and help the

DEEPWATER

RIG ADVANCES
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collaboration team decide what issues need to be tackled

with the greatest urgency. 

The KPI application provides a 3-D overview of a plat-

form, site or location and adds more clarity by showing

the information in its proper context. It can visualize a

specific site, location or part of the process by using 3-D

graphics, and it can render KPIs on top of these using 

different kinds of displays. 

With intuitive user interfaces and multitouch interac-

tion, the model can be rotated to bring different elements

to the foreground. The interaction tool allows the user to

zoom in and enlarge details, displaying additional data.

The viewer can seamlessly move from the overview level to

a lower level view and display lower level KPIs further

down to individual process variables. 

The Collaboration Table provides a new way of present-

ing information on different levels from an enterprise

overview to process KPIs on a detailed object. It can inter-

face with numerous data sources and access real-time

process data and historical data from other automation

systems from other third-party systems such as business

planning and accounting systems. 

More importantly, it serves as a useful tool to gather

the relevant data and package it on an intuitive platform

so everyone on the team can collaborate on the best

course of action to meet the immediate process and

long-term business objectives.

DOWNLOAD
THE APP

FIGURE 2. The Collaboration Table provides a 3-D overview of a

platform, site or location and adds more clarity by showing the

information in its proper context. It can visualize a specific site,

location or part of the process by using 3-D graphics and can

render KPIs on top of these using different kinds of displays.

(Source: ABB)
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W
hile deepwater technology marches forward, com-
bining the latest advances with industry knowledge

gathered over the years by experienced operators can
result in the most efficient designs. 

On Feb. 26, 2014, a subsidiary of Transocean Ltd.
awarded contracts to Sembcorp Marine’s subsidiary,
Jurong Shipyard in Singapore, for construction of two
dynamically positioned (DP) ultradeepwater drillships.
The two new drillships will be based on Sembcorp
Marine’s Jurong Espadon 3T design, incorporating opera-
tional input from Transocean on equipment selection and
design layout to enhance its ability to deliver drilling and
completion efficiencies. The deck and equipment layouts
incorporate years of offshore deepwater completions
experience including lessons learned from Transocean’s
own operations as well as input from oil companies and
major oilfield service providers.

The two ships are expected to be delivered from the
shipyard in the second quarter of 2017 and the first quar-

ter of 2018, respectively. The combined capital cost for the
two drillships is estimated at approximately $1.24 billion,
including the shipyard contracts, project management,
owner-furnished equipment, inventory and capital spares.
The cost excludes capitalized interest.  

Transocean also entered into an option agreement to
order up to three additional drillships of the same design
and specifications on similar terms. The three options
must be exercised in half-year intervals, with the first
option deadline in the first quarter of 2015. 

“These newbuild drillship orders highlight continued
execution of our long-term asset strategy,” said Steven
Newman, president and CEO of Transocean, in a press
release. “We are committed to reinvesting in our fleet
through the addition of differentiated, high-specification
and high-return assets that will appeal to a wide spectrum
of our customers. We are very pleased to partner with
Sembcorp Marine’s Jurong Shipyard in this effort.”

Asset strategy
Transocean’s asset strategy is to enhance the makeup of its
fleet through the addition of differentiated high-specifica-
tion, high-return rigs. Over the past five years, Transocean
has taken delivery of or ordered 21 newbuild ultradeepwa-
ter drilling units and nine newbuild high-specification jack-
ups from various major shipyards. 

This continual building process has ensured that the
company has remained at the forefront of the shipyard
construction process, developing and strengthening rela-
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Learning from experience
Vessel design and equipment layout take advantage of combined industry knowledge 

to deliver drilling and completion efficiencies.

Andy Rennie and Todd Hill, Transocean
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The vessels are designed to operate in

up to 3,658-m water depths and for

drilling to depths of up to 12,192 m.

(Source: Transocean)
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tionships with all the major equipment manufacturers and shipyards. Through-

out this process the company has developed and implemented robust design ver-

ification and quality assurance procedures that ensure its newbuild units are

delivered according to plan and operationally ready.

Transocean has a well-established relationship with Sembcorp and currently

owns and operates six drilling rigs built by Sembcorp Marine’s yards. This

includes three jackups and one semisubmersible rig delivered by PPL Shipyard

and two semisubmersibles built by Jurong Shipyard.

Drillship design
Each of the drillships will be equipped with drilling facilities, a larger deck area

with an enclosed riser bay in hold, efficient deck arrangement, motion charac-

teristics and a moonpool designed to accommodate a larger riser angle.

Although the vessels are expected to be initially outfitted for 3,438-m (8,000-ft)

water depth and 10,668-m (35,000-ft) drilling, they are designed to operate in up

to 3,658-m (12,000-ft) water depths and for drilling to depths of up to 12,192 m

(40,000 ft). 

Other features of the Jurong Espadon 3T design include a 1,250-ton-rated der-

rick and drawworks able to handle up to 20-in. tubular and other pipehandling

options, a flexible mud system for completions operations, a DP system that

exceeds Class 3 station keeping requirements, and accommodations for a crew 

of 220 personnel.

The rigs’ favorable motion characteristics come from a bilge keel configura-

tion that provides dampening of vessel roll, resulting in better motion character-

istics than other drillships of a similar size.

The equipment and deck layout on the newbuild drillships have been

designed with well completion operations in mind. These drillships feature a

flexible mud system for completion operations and in-hull riser storage, which

increases usable deck space.

Transocean’s patented dual-activity arrangement uses two drilling stations

within a single derrick for simultaneous drilling tasks in a parallel rather than

sequential manner, improving efficiency in both exploration and development

drilling operations. 

Each unit will have a heave-compensated crane rated for 165 mt with enough

wire to deploy items to the seabed in 3,050 m (10,000 ft) of water. 

The units will be fitted with both active-heave drawworks and a crown-mounted

compensator on the main load path. This combination allows the benefits of

active heave while also providing passive compensation when required for 

specific operations. 

The units will be outfitted with seven-ram, 183∕4-in., 15,000-psi BOPs, with the

ability to add a second BOP stack. 

The mud pits are round and have smooth profiles to allow easy tank cleaning.

This makes the pit cleaning operation safer and more efficient.

Transocean’s patented Advanced Generator Protection provides autonomous

generator performance in frequency droop mode, thereby minimizing the con-

sequence of any system faults.

The vessels will have Transocean’s hybrid power system, Active Power Compen-

sation, which is designed for lower emissions and improved fuel economy. This

system will allow a nearly steady load on the power plant regardless of load fluc-

tuations. The hybrid energy storage capability also provides a reserve power that

allows some critical equipment to be operated during a loss of main power.
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A
ccess to real-time downhole data has enabled well

teams to drill increasingly complex well profiles in

extremely challenging environments while improving effi-

ciencies and economics. Supporting operations such as

wellbore intervention must keep pace helping to maxi-

mize the efficiency, cost effectiveness and resulting pro-

ductivity of overall well construction operations. A recent

project in the deepwater Gulf of Mexico (GoM) illustrates

the benefits that can accrue when real-time downhole

data are gathered, analyzed and applied to the decision-

making process in a wellbore intervention.

Removing uncertainty 
from wellbore interventions
Operators typically

guide intervention

operations with analog

surface gauges. While

these gauges are cali-

brated in thousands 

of pounds, it’s not

unusual to have to

retrieve objects from

the well weighing only

a few hundred pounds.

Even under the best

conditions this weight

barely registers on stan-

dard instrumentation.

Additional error fac-

tors are often caused 

by frictional losses 

and pipe stretch. The

resulting uncertainty

increases the difficulty

of intervening effec-

tively in extended-

reach wells. 

Doglegs, horizontal sections and depth obscure the

activity at the end of the tool string. Modeling can help,

but models are only as good as the assumptions that go

into them. If the model has never been validated, it can

contribute to poor decisions.

Baker Hughes developed the Sentio smart intervention

service to mitigate risks and save nonproductive time

(NPT) by capturing downhole data in real time and com-

municating them to the surface for diagnosis and inter-

pretation by trained personnel. The development of this

service was a step-change toward a future where problems

can be identified and analyzed and best solutions deter-

mined, applied and verified, all in a single intervention

run. The smart intervention service enables access to the

same type of real-time downhole data that have been avail-

able for decades in drilling systems. Coupling the data

with the engineering expertise of the company’s wellbore
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Smart intervention services 

mitigate risks, reduce NPT
Applying smart intervention technology in a deepwater GoM sidetracking operation 

provided real-time information that reduced NPT and overall rig time.

Eric Saunders, Baker Hughes

OFFSHORE

PROJECTS

These annotated data were collected from a whipstock fishing operation in the GoM using Sentio smart

intervention services. (Source: Baker Hughes)
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intervention team helps to improve the efficiencies, safety

and economics of offshore intervention operations. 

A job incorporating smart intervention begins with

the operator setting the initial surface parameters for

the job. Parameters such as weight, torque and RPM are

monitored not only by the surface gauges but also by

downhole sensors embedded in the tool string. These

sensors take measurements at the end of the string,

which is the real point of interest. Those measurements

are sent back to the surface in real time via high-perfor-

mance mud pulse telemetry systems and are displayed to

the operator in easy-to-read formats. Based on the data

and the critical parameters for that application, the

operator can adjust the surface parameters to achieve

the desired output downhole, thereby achieving optimal

job performance.

The availability of real-time measurements allows the

operator to detect problems early and correct them

before they develop into something more serious and to

make real-time data-based decisions throughout the job.

The smart intervention system

measures parameters such as:

• Tension, compression and

torque, which are critical for

milling operations;

• Bending moments, which are

useful for estimating dogleg

severity in a well;

• Pressure in both the annulus

and the bore to help calculate

equivalent circulating density,

which helps avoid fracturing

the formation and the resulting

fluid and time losses;

• Vibration, which is a 

useful monitor for milling 

dysfunction;

• Orientation, which is helpful

for whipstock placement and

fishing operations; and

• Gamma waves, which identify

landmarks such radioactive 

pip tags in casing collars and

enable correlation to open-

hole gamma logs for depth 

verification.

The concept of technology and

knowledge integration extends

beyond the rig and downhole tools.

With modern satellite communica-

tions, the data feed can be securely

transmitted worldwide to the company’s remote opera-

tion centers and customer locations, which allows for

global expertise to be applied to data interpretation,

modeling and application engineering, regardless of 

the job location.

Intervention challenge in the GoM
The Sentio smart intervention service was recently

applied in a deepwater operation in the GoM, leading 

to a significant reduction of NPT and faster operations.

The operator was experiencing difficulties in the final

completion of a well and opted to bypass the trouble-

some section by performing a casing exit with a window

depth of 7,865 m (25,803 ft) at a 45-degree inclination.

A whipstock had been left in the hole from a previous

failed attempt at approximately 396 m (1,300 ft) above

the target depth. Given the depth and well angle

involved, the operator elected to use the smart interven-

tion service to reduce uncertainty during the whipstock

fishing operation and subsequent whipstock casing exit.

A fixed-lug retrieval tool, down-

hole sensor sub and telemetry sys-

tem were quickly deployed to fish

the whipstock. The retrieval tool 

fits into a dovetail slot on the whip-

stock, which is 21∕2 in. wide and has

approximately 1∕16-in. clearance.

Fishing with the fixed-lug tool

involves rotating the tool string 

a small amount, repeating the

process until an increase in weight

is observed. However, the depth

and inclination of this well intro-

duced significant pipe stretch and

friction; this would mask the addi-

tional weight of the whipstock 

when observed using surface

gauges, and the tool string windup

would make it difficult to finely

control the fixed-lug orientation.

The availability of real-time data 

was invaluable in understanding

what activities were occurring 

downhole during the operation.

The fishing bottomhole assembly

(BHA) was run in the hole to just

above the target depth of 7,520 m

(24,672 ft) and oriented to match

what was suspected to be the last

high side of the whipstock. Once

the depth was established, the sys-

OFFSHORE

PROJECTS

This watermelon mill dressed with Glyphaloy

milling material completed a window 

in five hours and 39 minutes. 

(Source: Baker Hughes)
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tematic process of catching the whipstock dovetail slot

with the lug could begin. The fishing tool was carefully

rotated in increments of five degrees, as measured by the

downhole sensors, before picking up and watching for

overpull. Once overpull was observed from the down-

hole sensors, the operator pulled out of the hole confi-

dent that the objective had been achieved. Without the

assistance of real-time data, this fishing job would have

required days to perform. Instead, it

took only a few hours. 

Before attempting the window milling

a second time, the operator agreed to

perform a designated cleanout run to

clear debris and ensure a smooth pas-

sage to the target depth. The cleanout

tool string was equipped with sensors to

measure tension, compression and

bending moments. The real-time ten-

sion and compression data provided 

a useful measure of progress for the

cleanout operation, and the high-resolu-

tion torque and drag data stored to

memory were later used to provide an

accurate model of the wellbore path.

High local doglegs were detected, and

engineering support modified the pro-

posed whipstock BHA design to mini-

mize the bending and compressive

loads based on the new data.

Following the designated cleanout

run, the whipstock system was deployed

to perform the casing exit. The real-

time data were used once again to

improve milling-system performance.

Typically, it is necessary to take

extreme caution when cutting a window

at this depth because of the amount of

uncertainty regarding weight and

torque transferred. Indirect clues such

as size and shape of the metallic cuttings when they arrive

at the surface are the only way to tell if a job is progress-

ing well. The smart intervention service enabled the

operator to measure the milling parameters directly and

provided early warning of pack-off conditions or milling

dysfunction. The window in the 95∕8-in. casing was com-

pleted in less than six hours. 

The tools were then pulled out of hole, and gauging the

mill confirmed that the operation had been completed

successfully. The casing exit was completed with no NPT.

Real-time downhole data are a valuable tool for improv-

ing the outcome of wellbore interventions in challenging

well profiles as they provide timely and accurate informa-

tion to the operator. With this information an operator

can not only correct problems quickly but monitor for

early warning signs of impending problems and thereby

avoid them altogether. Knowing exactly what is happen-

ing at the bottom of the hole reduces the risk of NPT,

improves job efficiency and reduces the total cost of well-

bore interventions.

DOWNLOAD
THE APP

The top of the whipstock is latched with the fixed-lug retrieval

tool. (Source: Baker Hughes)

106-111 OffProjects-BHI_106-111 OffProjects-BHI  4/16/14  9:23 PM  Page 111

http://EPmag.com


A
bout 20 years ago BP made a breakthrough discovery

with its partners at the University of Wyoming. Every-

thing reservoir engineers had been taught about the types

of water to use in sandstone waterfloods was about to

change. 

It would take another decade of research to get an

opportunity to put what they’d learned in the labs to the

test in a real environment—Alaska’s Endicott Field. The

result of that multimillion-dollar trial became what BP

calls “the single biggest step-change since waterflooding

began,” also known as its “LoSal EOR” process. 

Industry convention cautioned against injecting 

freshwater in a reservoir for fear that it would cause 

the clay to expand and swell, destroying the reservoir’s

permeability. But the truth, as the team at BP soon dis-

covered, was the opposite. They found they could pro-

duce significantly more oil from the mature reservoir by

using the patented LoSal EOR process than they could

by using seawater.

Those results won the British oil giant the world’s first

sanctioned offshore low-salinity project at Clair Ridge in

the U.K.

Clair Ridge
Clair Field is located 75 km (46 miles) west of Shetland in

water approximately 140 m (459 ft) deep. Authorized to

begin building the first fixed platform in 2001, the Clair

co-venturers (see box) began production in February

2005 at Clair and had reached around 90 MMbbl midway

through 2013. 

Phase 2 of the project, known as Clair Ridge, will

include two new bridge-linked platforms and pipeline

infrastructure that will connect to processing facilities on

Shetland. According to an August 2013 BP press release,

the platform jackets—named Odin and Frigg—have

already been successfully installed at Clair Ridge. 

Installation of the platforms’ topsides is expected to be

complete by 2015, with production coming online by late

2016. When it’s complete, the Clair Ridge development

will be capable of producing an estimated 640 MMbbl

over a 40-year period, with peak production expected to

be 120,000 bbl/d, according to the BP press release.

Unlocking a reservoir’s potential
The BP Pushing Reservoir Limits (PRL) team comprises

experts in EOR who are tasked with finding new ways to

innovate by questioning conventional wisdom on the mat-

ter. Once the question was asked—Can using fresher water

in an EOR flood help improve oil recovery in a mature

offshore well?—the experiments began. 

The team collected sandstone samples from around the

world, wherever BP worked. It then flooded the samples

with water containing varying amounts of salt to test its

theories and determine what chemistry released the most

oil. Next, it conducted several near-wellbore and single-

well tests in various oil fields to prove the technology

would work in the field. The team at BP discovered that

below a threshold of salinity, more oil was produced.

“In the pore space (of the clay) there are divalent ions

that are attached to the clay,” Andrew Cockin, PRL tech-

nology innovation leader, explained in a company video.

“Divalent ions have two arms—one arm can be attached to

the clay particle, and the other arm can be attached to the

oil molecule. The trick is to be able to get in there and

change out these divalent ions with the two arms and put

a monovalent ion in there. It’s only got one arm, so it can

hold onto the clay or it can hold onto the oil, but it can’t

hold onto both.”

The answer, the team discovered, would be to flood the

well with water containing lots of monovalent ions. But it
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Science proves old rule wrong
Company’s low-salinity EOR process proves successful in tests, gets first shot at Clair Ridge.

Amy Logan, Senior Editor, Production
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The Clair Ridge project in the U.K. will include two new bridge-

linked platforms and pipeline infrastructure that will connect to

processing facilities on Shetland. One of the platforms will house

BP’s reverse-osmosis module that will desalinate seawater until it

is the right chemistry for LoSal EOR injection. (Source: BP)
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wasn’t that simple. Cockin went on to explain in the video

that in a high-salinity environment the oil molecules are

compressed and latch tightly onto the clay. This serves as a

barrier of sorts that prevents the monovalent ions from

being able to replace the divalent ions. However, he said

that in a low-salinity environment things are more

“relaxed” and decompressed, allowing the monovalent

ions to trade places with many of the divalent ions, thereby

loosening more of the oil from the clay. 

After this phenomenon was observed, the PRL team

ensured the test water was low in salinity and, importantly,

had few if any divalent ions while ripe with 

monovalent ions.

Endicott testing proves lab results
Once this winning LoSal cocktail was supplying the team

with consistent results in the lab, the company was ready

to put the new technology to the test in the mature Endi-

cott Field located on Alaska’s North Slope. It provided the

PRL team with an ideal testing ground because it 

had already been flooded with seawater, and those 

results were well-documented, Cockin told E&P. 

Doing anything new to the field was going to provide

instant results for comparison.

“Because the Endicott Field had already undergone a

high-salinity waterflood, it provided a baseline against

which improvements could be evaluated,” he said. “The

OFFSHORE

PROJECTS

In pore spaces in the rock, double-charged particles contained

within an ultrathin layer of water between the oil and the rock

bind the oil to the rock surface. Lowering the salinity of water

used to flood the reservoir increases the thickness of this ultra-

thin layer and enables single-charged particles in the injected

water to replace the double-charged ones, freeing the oil from

the rock surface. (Source: BP)
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trial involved injecting low-salinity water into a well, which

generated a bank of incremental oil, which then appeared

at the production well at the same time as the water being

produced there changed from high salinity to low salinity.”

As Cockin explained in the project video, the primary

objective from the start of the trial was to ensure an unam-

biguous response. The PRL team chose an isolated corner

of Endicott Field that wouldn’t be impacted by the regular

field operations, and once it had the test wells set up, it

ensured it had multiple layers of surveillance in place to

record the results. What it discovered was that the results

produced in the field matched those it had recorded in

the lab. LoSal EOR was ready for market.

The future of waterflooding 
In 2009 BP decided it would make LoSal EOR the default

approach for all future sandstone waterfloods. Cockin told

E&P that the LoSal EOR operation at Clair Ridge will

help make “the second and subsequent deployments

more routine” for the operator. 

“Many EOR methods are complex and involve high-

cost chemicals or thermal energy; these can prove uneco-

nomic, even at today’s relatively high oil prices,” he said.

“LoSal EOR technology does not involve expensive chemi-

cals, and its only incremental cost above conventional sea

waterflooding is the desalination module. This makes

LoSal EOR low-cost and low-risk—a breakthrough for

waterflooding.”

Cockin said the desalination module is “a specially

designed reverse-osmosis module built to desalinate 

seawater to the optimum salinity” for injection. It takes

only minutes to render the seawater usable for EOR, 

he said. He added that ultimately it is BP’s goal to

recover 42 million incremental barrels of oil from its

Clair Ridge project.

DOWNLOAD
THE APP Clair co-venturers

n BP Exploration Operating Co.

n Britoil Plc (BP)

n ConocoPhillips (U.K.) Ltd.

n Chevron North Sea Ltd.

n Enterprise Oil Ltd. (Shell)

n Shell Clair U.K. Ltd.
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F
rom designing and planning a field development to

building and operating the associated floating pro-

duction unit (FPU), operators must consider how best

to execute the work safely and efficiently throughout

the life cycle of an asset.

Acting as CVA 
Structural integrity and asset maintenance are concerns

not only for owners and operators but also for regula-

tory bodies that issue and enforce requirements aimed

at safely developing the field and operating the produc-

tion unit.  

In many operating locations, asset classification

(issued by a class society) is the basis for demonstrating

compliance with rigid safety standards, but there are

areas where regulatory bodies require additional verifi-

cation activities.

The U.S. Bureau of Safety and Environmental

Enforcement (BSEE) requires floating assets in the Gulf

of Mexico (GoM) to comply with the Platform Verifica-

tion Program. Program requirements, delineated in 

the U.S. Code of Federal Regulations 30 CFR Part 250, 

stipulate that a certified verification agent (CVA) be

engaged to verify design, construction and installation.

Class societies acting as CVAs are independent third par-

ties responsible for verifying asset integrity through the

course of offshore project development. 

ABS has acted on behalf of the U.S. Coast Guard

(USCG) in approving offshore facilities under USCG

jurisdiction and as a CVA for BSEE. In addition to its

work in the GoM, ABS certifies the largest share of FPUs

worldwide, including FPSO vessels, spars, tension-leg

platforms and semisubmersible production units.

Verifying the world’s largest hull
With its focus on the enormous potential of the deepwa-

ter U.S. Outer Continental Shelf in the GoM, Chevron 

is developing areas in the ultradeep Lower Tertiary

Trend. One of these developments, Jack/St. Malo, 

combines the Walker Ridge Jack and St. Malo oil fields,

which hold estimated recoverable resources of more

than 500 MMboe. The development consists of subsea

centers tied back to an FPU hub. 

In November 2013, the Jack/St. Malo semisubmersible

FPU was mobilized to Walker Ridge 718, where it will

work in 2,134 m (7,000 ft) of water for an anticipated

30-year service life.

Operator Chevron nominated ABS as CVA for the

design, fabrication and installation of the floater and

mooring system. As CVA on the project since 2009, ABS

reviewed the FPU for compliance with BSEE require-

ments, ABS Rules and appropriate codes. Following

FEED approvals, ABS carried out classification and statu-

tory approvals as well as fabrication and installation sur-

veys. The Jack/St. Malo FPU will receive the floating

offshore installation notation under ABS class.

Jack/St. Malo is a GVA 33000 design floating semisub-

mersible hull. At 56,000 mt, the hull is the world’s

largest to date. It is characterized by a lower hull consist-

ing of a quadrangular pontoon and four columns and

an upper hull consisting of a deck box. The production

facilities and living quarters are located on the upper

hull. The FPU will be permanently moored using a

chain-polyester rope-chain configuration, anchored 

to the seafloor with suction piles.

FPU verification facilitates 

regulatory compliance
Independent review provides safety assurance on FPU projects.

Luiz Feijo, ABS

Deepwater megaprojects
Chevron selected ABS to deliver project

planning and advice including FEED sup-

port for the Chevron Jack/St. Malo Project in

2009 and subsequently to class and serve as

CVA for the Jack/St. Malo semisubmersible

and Big Foot extended tension-leg projects. 

ABS has classed and served as the design,

fabrication and installation CVA for the

Chevron-operated Blind Faith semisub-

mersible (2005 to 2008) and the Chevron

Tahiti truss spar (2004 to 2009), both major

assets in the deepwater GoM. n
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The deck box hull will support the topsides produc-

tion facility configured into modules fabricated and

lifted independently. The topsides modules will house

production, compression and power generation equip-

ment, with provisions for future production, water injec-

tion and additional power systems. 

The semisubmersible is designed to support subsea

well tiebacks only—no dry tree wells will be located on

the unit; therefore, no drilling or workover capabilities

will be housed on the FPU. Produced oil and gas will be

exported via individual risers and pipelines. 

Steps to verification
According to the requirements of BSEE’s Platform Veri-

fication Program, the CVA verifies the design, construc-

tion and installation of the structures, moorings and

foundations of the FPU. For Jack/St. Malo, the structural

design was reviewed to verify that the integrity of the

hull met the requirements outlined in applicable indus-

try standards and complied with the ABS Rules for Build-

ing and Classing Mobile Offshore Drilling Units. Where

these rules were not applicable due to the characteristics

of the hull, the ABS Rules for Building and Classing Float-

ing Production Installations as specified for the project

were applied. The hull and topsides modules were

reviewed to verify that structural integrity will be main-

tained within acceptable and prescribed limits, with-

standing loading and environmental conditions that 

the unit will be subject to during its operational life.

Material selection and designation are part of the

structural design. Designers determine the material

required for each structural member based on the

stresses applied, corrosion characteristics, weldability,

material availability, the number of scantlings required

and other important factors. The CVA reviews the mate-

rial specifications and the material application charts 

to verify that proper material is designated for each

structural element. Field surveyors review the welding

details and procedures as well as design-related weld

inspection criteria in accordance with the AWS Struc-

tural Welding Code—AWS D1.1—or other applicable

codes and standards.

During construction, ABS field surveyors in the hull

fabrication yard in South Korea and at the topsides fab-

rication facility in Texas verified material traceability

and dimensional control among other construction

aspects. Material and welding testing, such as nonde-

structive examination (NDE), were applied to verify

compliance with project requirements. 

Once the topsides modules were built and verified,

they were lifted onto the hull at the integration yard.

Surveyors attended the integration operations and veri-

fied adherence to the design drawings by reviewing fab-

rication considerations such as welding procedures,

NDE and dimensional control.

Mooring analyses, developed by the designer using the

environmental criteria for the installation site, also were
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In November 2013 the Jack/St. Malo FPU set sail from the Kiewit

Offshore Services integration yard in Ingleside, Texas, on its way

to Walker Ridge 718 in the deepwater GoM, where it will be sta-

tioned in 2,134 m of water for 30 years. (Source: Chevron Corp.)
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reviewed by the CVA to verify that the foundation was

designed to withstand the design loads in accordance

with project requirements. Criteria included wave

height, wind loads, air gap and soil characteristics. 

Because offshore installation is part of the Platform

Verification Program, field surveyors onboard the instal-

lation vessel witnessed the installation of foundation

piles, hull and mooring lines. 

Stability characteristics also were verified to confirm

the determination of the lightship weight and the loca-

tion of the center of gravity in accordance with USCG

requirements, and compartments were assessed for

watertight integrity.

Asset integrity management tool 
In addition to meeting regulatory requirements, verifica-

tion activities serve as an asset integrity management

tool. Reviewing design documentation confirms the

operational requirements on which the FPU design is

based, and this activity sets the foundation for the entire

verification process. Verifying that fabrication processes

are properly implemented and materials are correctly

applied during fabrication gives the operator confi-

dence that the unit is built in accordance with the

design basis.

Verification activities, added to a life-cycle survey 

program that verifies compliance with defined criteria,

are essential to managing asset integrity throughout 

the service life of an FPU. And verification information

frequently is used to develop maintenance programs

that can be applied to preserve the integrity of the 

unit, maximize life expectancy and minimize nonpro-

ductive time resulting from unplanned repairs and

remedial work.

Toward first oil
Megaprojects like Jack/St. Malo demand an integrated

approach to understanding the project as a whole, with

collaboration and communication critical to project suc-

cess. As independent third parties working closely with

regulatory agencies such as BSEE and the USCG as well

as operators and the offshore industry, classification

societies are an integral part of the verification process

for reviewing FPU design, fabrication and installation.

ABS’s verification activities on the Jack/St. Malo FPU

have proven that early engagement and continuous

involvement of a CVA throughout the scope of a project

are essential to the successful completion of the Plat-

form Verification Program, resulting in a regulatory-

compliant unit.

First oil is anticipated from Jack/St. Malo in 2014.

DOWNLOAD
THE APP

Environmental criteria 
The Jack/St. Malo floating offshore unit

design was based on site-specific conditions

that originated from oceanographic and

meteorological studies of the intended site.

The acting CVA reviewed the oceanographic

and meteorological studies to establish the

validity of the data and methods used to

derive the environmental criteria as well as

verify compliance with the applicable indus-

try standards.

Important data such as wave, wind and

current characteristics and directionality

were used in the global performance analy-

sis for the Jack/St. Malo design. Loop and

eddy currents also were considered in the

design conditions. n
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O
nshore industrial modules are now being trans-

ported in a revolutionary way. One new approach

incorporates the use of the floating super pallet (FSP), 

a flexible intermediate transport solution consisting of

ballastable pontoons specifically developed for industrial

modules. 

Technological advancements have paved the way for

complex and progressive logistics management, which is

being applied to the transportation of onshore industrial

modules using the FSP, a standard unit piggy-backed

onboard semisubmersible heavy transport vessels

(HTVs)—unit carriers. This approach offers a credible

and proven alternative to conventional methods of mod-

ule transport. 

The modular transport challenge
Downstream modular transport methods can be inflexi-

ble and costly. Project managers responsible for ensuring

timely transports of multiple modules often experience

schedule uncertainty. Projects that transport modules

from multiple fabrication sites are additionally complex

and require the maximum flexibility in their module

logistics. All these elements create complex logistics 

scenarios that may be subject to delays. 

In addition, the use of HTVs can be far from optimal,

often resulting in HTVs lying idle. In the conventional

approach, an HTV arrives at the fabrication yard to begin

the loading operation. This phase of the transport is most

often inefficient. While the HTV is idle at the quayside, 

a peak in man-hours occurs during the execution of 

the loading operation. The same can be observed at

the receiving location. These are two phases of the 

transport with potential to optimize the schedule, 

resulting in significant financial and time gains.  

Next to schedule optimization challenges, onshore

industrial plants are increasingly being constructed at

remote locations and restricted by shallow water along

with stringent environmental and quarantine require-

ments. Shallow-water environments can limit and even

exclude HTVs from loading or discharging cargo. Materi-

als offloading facilities (MOFs) must be developed to

receive HTVs’ increasing project costs and complexity. 

LNG industry stands to benefit
In the new approach, FSPs significantly reduce inefficien-

cies in resource utilization. In the Dockwise concept the

vessel is mobilized when modules are already loaded on

FSPs. In conjunction with the HTV, multiple FSP sets are

in rotation to transport large numbers of modules. While

one set is en route to the destination, the other two or

more sets are made available for the loading and dis-

charging operations at both ends. 

This “drop-off-and-go” rotation system minimizes the

turnaround time of vessels and largely reduces waiting

queue problems along with port congestion. Vessel utiliza-

tion is increased by about 40%, leading to cost efficiency

and lower overall investment. The costly man-hour peak

activity is flattened, resulting in financial gains. Further-

more, the FSP can be used as floating storage at the load-

ing and discharge location. 

Most importantly, the FSPs provide project managers

with reliable, predictable and cost-effective executions

along with the peace of mind that comes with complete

schedule flexibility. 

Environmental case study
LNG facilities are being constructed in even more remote

locations to support the increasing energy demand. These

locations are often located in pristine environments and

are subject to stringent environmental and quarantine

requirements. Some of these locations restrict HTVs alto-

gether as they pose a serious threat due to the introduc-

tion of invasive species via a vessel’s ballasting operation
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Introducing an enhancement to HTVs
A new approach to industrial module transport will reduce inefficiencies in resource utilization.

Jonathan Martinez, Dockwise
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The FSP is transported via the Dockwise Swan HTV. 

(Source: Dockwise)
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where water containing nonnative species can be pumped

out of the tanks to submerge the HTVs, which then allows

the cargo to be floated or rolled off the vessel. 

Invasive species are a serious concern for local authori-

ties where biodiversity is at risk. For this reason, the com-

pany invested in technology to mitigate the introduction

of invasive species throughout the world. HTVs can bypass

the strict quarantine by using FSPs. At the loading site, the

FSP is floated on the HTV. Once secured on deck, the bal-

lastable tanks of the FSP can be either emptied at the load-

ing site or treated during transit. This ensures invasive

species are not introduced at the receiving site. 

Upon arrival, the HTV submerges outside the strict

quarantine zone and floats off the FSPs, which are then

towed into the strict quarantine zone to the discharge

location. Next to invasive species, there are other environ-

mental concerns at hand when dealing with modular

logistics to remote locations. 

Factoring in environmental best practices in logistical

management is increasingly important. The HTVs are

now used more efficiently, resulting in less waiting time 

or lying idle, which subsequently results in reduced fuel

consumption and lower emissions to air. 

FSPs inherently contribute to sustainability by helping

companies reduce their environmental footprint. FSPs

have minimal MOF requirements, thus decreasing envi-

ronmental impact. This can be of particular interest when

building in an environmentally sensitive area or remote

location. FSPs allows for easier environmental or quaran-

tine compliance. Remote locations restricted by shallow

waters can be reached without the need for the construc-

tion of new roads. In addition, estuarial sites are accessi-

ble without major modifications. In essence, the FSP

solution offers LNG projects an alternative logistics 

solution with potential to reduce their footprint.

In a recent safely executed project, the client specifi-

cally awarded the company with the logistical manage-

ment of industrial modules to a remote industrial site

with environmental restrictions. Because of the require-

ment to minimize the environmental impact, Dockwise

delivered a solution that was both environmentally and

financially interesting.

“For this particular project, the FSP was the only solu-

tion for getting our client’s modules on site,” said Marco

Tanis, project manager at Dockwise. The site had neither

a harbor nor offload facility close by. Furthermore, trans-

porting the modules on land via a big port was not possi-

ble. “Building an onsite offloading facility was out of the

question due to the environmental impact on the coral

reef and native species,” Tanis said. 

Next to the environmental constraints, the site was

located in shallow water in tidal conditions, which made 

it impossible for HTVs to offload the modules. The only

way to reach the site with the modules was with the com-

bination of HTV and FSPs, whereby the HTV arrived near

site and floated off the FSPs, which were then towed by

tugs to shore and grounded in place for modules to be

rolled in with self-propelled modular transporters. 

The technical side
During a high tide window, the FSP can be towed above

the prepared beach area using tugs. The FSP will settle

down on the beaching area during low tide, and the sea

fastening can be removed. The FSP is equipped with bot-

tom valves, so the water level in the tanks rises with the tide

level outside to avoid uprising during the loading or dis-

charging operation. Prior to the FSP being refloated, the

water is released from the ballast tanks during low tide.

Several water ballast tanks, pumps and seawater chests

give the FSP a flexible solution to have the vessel loaded

and unloaded while floating or aground (roll-on/roll-

off). The cargo is loaded or discharged via ballasting. 

All tanks are ballasted and deballasted by a combination

of a passive ballast system using the bottom valves and 

an active ballast system consisting of portable sub-

mersible pumps. 

The maximum single pump capacity is approximately

750 cu. m/hr (26,486 cf/hr). Tanks can be simultane-

ously emptied or filled within two hours. If needed, all

tanks can be cleaned after ballast operation and will

drain completely empty by opening bottom drain plugs

of all individual tanks while in transit on the HTV.

DOWNLOAD
THE APP

The FSP is floated off the submerged HTV and towed by tugs 

for anchorage at port to serve as an offshore storage area.

(Source: Dockwise)
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“I
n this age of unconventionals, the United States and

Canada find themselves awash in an unprecedented

energy wealth few could have imagined even a decade

ago,” said Joe Oliver, Canada’s minister of natural

resources, in a presentation at IHS CERAWeek in March.

Energy wealth sounds like a boon, but in Canada’s case,

it’s a double-edged sword. With its neighbor to the south

becoming more self-sufficient, Canada is worrying about

losing its only natural gas customer. Canada is the fourth-

largest exporter of natural gas, according to the U.S.

Energy Information Administration, but all of its natural

gas exports are sent to U.S. markets via pipeline. With

demand in the U.S. down—and therefore natural gas

prices are depressed—operators in Canada are looking 

to liquids-rich plays to keep profits up and diversify their

assets until the infrastructure is developed to get dry natu-

ral gas to new markets.

“We are seeing strong growth in the liquids-rich areas of

the Montney tight-gas play,” said Simon Mauger, director

for gas supply and economics at Ziff Energy. “Lower value

dry gas plays such as the Horn River and Liard plays will

see only limited development until new markets for West-

ern Canadian gas are accessed.”

Working toward LNG
The most talked-about way Canada might access new mar-

kets is through proposed LNG facilities on the west coast. 

“Market diversification will be crucial to the ongoing

health of the Canadian natural gas industry,” said Encana

Corp. spokesman Doug McIntyre. “To put it frankly,

Canada’s traditional customer, the United States, no

longer needs us to the extent it once did. At the same

time, Asian energy demand is rising, projected to more

than double by 2020. It is clear that market diversification

through the export of liquefied natural gas to the growing

Asian market will be key to the continued viability of Cana-

dian industry.”

Eleven LNG projects are in the regulatory approval

process, Oliver said, and they have the export potential of

165 MMmt of LNG annually. Chevron and Apache’s Kiti-

mat LNG project in British Columbia (B.C.) is the most

advanced of the proposed Canadian LNG projects and

could be the first LNG project of its size in Canada to

deliver LNG to the Asia-Pacific markets. Chevron Canada

Ltd. and Apache Corp. signed a 50/50 joint venture agree-

ment to build the project in December 2012. Plans are

moving ahead, with the engineering, procurement and

construction contract for the LNG facility awarded in Jan-

uary 2014, but the cost of a project this size is daunting.

Apache is looking to sell part of its stake to offset the cost.

Shell also has a project in the works in Kitimat with

Asian partners Korea Gas Corp., Mitsubishi Corp. and

PetroChina Co. Ltd. Canada’s Financial Post, however,

reported that this project could be delayed by the desire

of Shell’s new CEO to reduce spending.

Licenses have been awarded for other proposed LNG

projects in Western Canada, such as Pacific Northwest

LNG, Prince Rupert LNG, WCC LNG and Woodfibre

LNG, but no one’s going to get to the finish line without 

a time and money commitment.

Taxes on LNG exports are adding to the price of these

projects. B.C.’s government proposed an LNG income tax

in February 2014 that could top out at 7%, which may be

too high for operators who are already investing billions 

to get these projects off the ground. Some companies are

waiting until legislation is finalized in the fall before mak-

ing a final investment decision on proposed LNG projects.

Drilling potential also may slow down progress. “Renewal

of the U.S. rig fleet is well underway, replacing old low-tech

rigs with new automated fit-for-purpose walking rigs,”

Mauger said. “This equipment replacement is just picking

up steam in Canada.” Canada will have to ramp up the
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Looking for liquids
Operators focus on liquids-rich plays until new markets for Canadian gas are developed.

Bethany Farnsworth, Associate Managing Editor

UNCONVENTIONALS:

CANADA

Encana’s Saturn compressor station located near Dawson

Creek, B.C., in the Montney is shown. Encana holds about 

1 million net acres in the play. (Source: Encana Corp.)
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equipment and people necessary for the drilling activity

needed for LNG exports.

The looming potential for LNG exports means gas pro-

duction won’t stop completely and may eventually see rates

above those in the past. “LNG exports would provide access

to new markets, and gas production in the next decade

could be higher than the previous peak,” Mauger said. 

Liquids focus
But until these LNG projects are operational, many compa-

nies are turning to liquids to provide needed diversification

to their portfolios. “In [Encana’s] case, we are focused on

growing liquids production to build greater commodity

diversity in our portfolio,” McIntyre said. “In terms of our

broader strategy, we plan to unlock value from our resource

base to build a portfolio of oil, natural gas and natural gas

liquids that provide us with a range of high-margin invest-

ment options through commodity price cycles.”

Apache Corp. recently sold some of its dry gas-produc-

ing properties in B.C. and Alberta but maintained rights

to the liquids-rich Montney. “The sale of these natural gas

assets—and other Canadian gas-producing properties sold

last year—will permit Apache’s Canada region to concen-

trate on liquids-rich opportunities that can provide more

attractive rates of return and more predictable production

growth,” said G. Steven Farris, Apache’s chairman, CEO

and president in a news release.

Artek Exploration Ltd.’s 2014 planned capital program

also will focus on liquids—it includes nine to 10 wells in the

condensate-rich Inga/Fireweed area, including seven Doig

horizontals and up to three Montney horizontals. Husky

Energy is concentrating on oil resources and gas plays with

high liquids content such as the Duvernay, Montney,

Cardium and Wilrich formations. It is planning to double

production at its liquids-rich Ansell project in the Cardium.

Montney activity going strong
The Montney Tight Sand Play, which straddles the

Alberta/B.C. border, has become the focus of activity in

B.C., according to Hart Energy’s North American Shale Quar-
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terly (NASQ). It also is the play with the most ongoing indus-
trial activity in Canada in terms of number of players,
drilling activities and foreign investors. The play has
attracted attention from operators in the region as areas
such as Tower and Ante Creek have shown liquids-rich
hydrocarbon content. 

The Middle Montney Formation, which until now has
only been targeted for 13% of the total wells drilled in the
play, has been confirmed for NGL production, so it will
likely see more activity.

Canadian Natural Resources Ltd. is the largest land-
holder in the play with more than 1 million net acres. 
The company explored options to monetize or joint-
venture a portion of its Montney acreage in the liquids-
rich fairway of Northeast B.C., and though it received 
a number of expressions of interest in the acreage, the
company decided none of the expressions were sufficient
and it retained the acreage.

Encana Corp. trails Canadian Natural Resources closely
in terms of Montney acreage, with around 1 million net
acres. Encana has recently adjusted its
strategy to focus 75% of its planned $2.4
billion to $2.5 billion capital investment
in 2014 on five oil and liquids-rich assets,
two of which are in Canada—the Mont-
ney and the Duvernay. In the Montney,
the 2014 plan is to accelerate develop-
ment of the oil and liquids-rich areas in
the play, specifically the Gordondale,
Pipestone and Tower areas, according to
McIntyre.

The Canadian arm of Malaysian
national oil company Petronas has the
play’s third-largest holdings, recently
acquiring acreage from Talisman Energy.
Arc Resources has increased its land
holdings with additions at Ante Creek
and Attachie.

NASQ estimated that the Montney will
produce at an average annual rate of
93.7 MMcme/d (3.31 Bcfe/d) in 2014,
and its total production rate will double
by 2020. Long-term growth will likely be
driven by the demand for diluent liquids
in the Alberta oil sands region and by
potential LNG exports down the road.

Duvernay continues 

development

The Duvernay Shale in Alberta contin-
ues to attract attention as an emerging

unconventional play since the industry first started devel-
oping the area in 2010, largely because of its potential to
produce liquids. The Duvernay consists of a dry gas win-
dow, a wet gas/condensate window, and a liquids-rich win-
dow, moving from gas-prone in the southwestern part of
the shale to more liquids-rich to the northeast, where most
current exploration activity is taking place. The industry
seems to have segmented the play into two areas: Kaybob
in the north and Willesden Green in the south. The Kay-
bob has seen the majority of activity, with operators report-
ing that this area has superior porosity and permeability.
NASQ estimates an average gas fraction of 55% in the
Duvernay, but it varies significantly within the play. The
industry holds almost 3.9 million net acres in the Duver-
nay. Canadian Natural Resources holds about 500,000 net
acres; Athabasca Oil Corp. and Talisman Energy each hold
about 350,000 net acres. 

NASQ has forecast production from the Duvernay in
2014 at 51.38 Mboe/d. By 2018, that number is expected
to jump to 260 Mboe/d. The Duvernay has seen more than

UNCONVENTIONALS:

CANADA
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100 wells drilled and more than 150 wells licensed as of 

the fourth quarter of 2013, according to NASQ estimates.

Results released from wells drilled affirmed the play’s com-

mercial viability, and the potential for liquids has brought

in attention from both junior and major operators. 

Chevron Canada Ltd. concluded an initial 12-well 

exploration drilling program in the liquids-rich portion 

of the play. “Well performance and condensate yields

exceeded our expectations,” said Jeff Shellebarger, presi-

dent of Chevron North America Exploration and Produc-

tion Co., in a news release. “Near-term plans include

transitioning to a two-rig drilling program to optimize 

well and completion design and full-field spacing require-

ments.” Liquids yield for the first five completed wells of

the program range from 30% to 70%, with initial produc-

tion rates up to 212 Mcm/d (7.5 MMcf/d) of gas and

1,300 bbl/d of condensate. 

Encana’s 805 well had a 160-day production rate of 350

bbl/d of field condensate and 56.6 Mcm/d (2 MMcf/d) of

natural gas, and its 931 Simonette well has been completed

and reported to be producing at a rate of 1,100 bbl/d of

field condensate and 127 Mcm/d (4.5 MMcf/d) of natural

gas after seven days. McIntyre said Encana is moving into

full resource play hub development mode in the Duvernay

with pad drilling in the Kaybob, and it is continuing to eval-

uate the Willesden Green area.

Talisman Energy drilled three wells in the Duvernay dur-

ing 2013. Two of the wells in the south Duvernay had seven-

day average rates of 79 Mcm/d (2.8 MMcf/d) of gas and

730 bbl/d of condensate and 45 Mcm/d (1.6 MMcf/d) of

gas and 365 bbl/d of condensate, respectively. The com-

pany said in November 2013 it will look for a partner to

help develop its properties in the play.

Looking ahead
What direction is the Canadian unconventional industry

headed? “Up,” Mauger said. The main restrictions the

industry currently faces are infrastructure and markets—

two challenges Canada is addressing to make North Amer-

ica’s energy wealth work in the country’s favor.
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T
he E&P editors and staff proudly present the winners of

the 2014 Special Meritorious Awards for Engineering

Innovation, which recognize service and operating compa-

nies for excellence and achievement in every segment of the

upstream petroleum industry. The following pages spotlight

the 18 winners the independent team of judges picked that

represent a broad range of disciplines and address a number

of problems that pose roadblocks to efficient operations. 

Winners of each category are products that provided monu-

mental changes in their sectors and represented techniques

and technologies that are most likely to improve geosciences,

drilling, production, completions, field development, systems

integration, and HSE efficiency and profitability. 

This year some of the brightest minds in the industry

from service and operating companies entered exception-

ally innovative products and technologies that have now

been measured against the world’s best. They are distin-

guished as the most groundbreaking in concept, design

and application.  

The award program recognizes new products and 

technologies designed by people and companies that

understand the need for newer, better and constantly

changing technological innovation to appease the energy-

hungry world. 

The winners were selected by an expert panel of judges

comprising engineers and engineering managers from

operating and consulting companies worldwide. Each

judge was assigned a category that best called on his or 

her area of expertise. Judges whose companies have a 

business interest were excluded from participation. The

products chosen by the judges represented the best of a

long list of winners.

E&P would like to thank these distinguished judges 

for their efforts in selecting the winners in this year’s 

competition.

As in past years, E&P will present the 2014 awards at the

Offshore Technology Conference in Houston, Texas, on 

May 5, as well as Hart Energy’s DUG Permian event May 20 

to May 22 in Fort Worth, Texas.

An entry form for the 2015 Special Meritorious Awards 

for Engineering Innovation contest is available at EPmag.com.

The deadline for entries is Jan. 31, 2015.

2 0 1 4  M E A  J U D G E S

An expert panel of judges has selected the top 18 industry projects that open

new and better avenues to the complicated process of finding and producing

hydrocarbons around the world.
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MERITORIOUS AWARDS

FOR ENGINEERING INNOVATION

COMPLETIONS WINNER

SCHLUMBERGER  | ELEMENTAL DEGRADABLE ALLOY FRACTURE BALL

Many operators using ball drop sys-

tems for multistage stimulation

have noted that their completions fail to

produce as expected from logs or offset

wells. After analysis, they conclude that

ball failure is the likely reason.

Differential pressure across the ball seat

can cause the balls to deform and get

jammed in their seats; as a result, they are

unable to be dislodged during flowback.

Deformed and jammed balls can plug all

production from beneath. The only solu-

tion is to trip into the well with coiled tub-

ing and mill out the balls and seats. 

The ELEMENTAL degradable alloy

fracture ball eliminates problems related

to deformed and jammed balls.

The key is its twofold degradation

process. The first part involves micro-galvanic cells built

within the structure of the material. Crystallographic

phases electrochemically interact in the presence of an

electrolyte (water), degrading the mate-

rial. The second part is the engineered

inability of the material to form a protec-

tive layer on the outermost surface. 

The product of the degradation

process is a fine powder that does not

impede production and is easily circu-

lated out during cleanup. 

These degradable balls were run in a

six-stage well. The pressure log showed a

clear ball signature for all stages. Differ-

ent fracturing profiles for the stages con-

firmed that each was fully isolated from

the others. After treatment, the well did

not flow back naturally to surface. This

was expected, and coiled tubing was

brought in to lift the well and recover

any debris or ball residue. The coiled

tubing passed through all six nipples, indicating that

there was no ball residue impeding flow. The entire job

was completed in just five hours. n

Degradable balls maintain their

geometry and strength for sealing

during stimulation operations. The

degradation process results in a fine

powder. (Source: Schlumberger)

COMPLETIONS WINNER

SCHLUMBERGER  | MOMENT TENSOR INVERSION

One of the latest technological advances for hydraulic

fracturing operations is Moment Tensor Inversion

(MTI), a seismic processing technique that describes the

inelastic deformation of the source region from which

microseismic energy propagates. Operators can distinguish

failure modes and analyze fracture planes and their orienta-

tion for each microseismic event in a fracturing operation.

MTI provides information on the response of a reservoir

to a hydraulic fracturing treatment. It can analyze pre-exist-

ing fracture systems and those augmented through growth

or created by stimulation. Operators can acquire statistics

on fracture orientation, volume creation and proppant

placement. Imagine how post-fracture productivity would

be enhanced if the optimal spots to place perforation clus-

ters and locate zonal isolation to deliver specific results

were known. MTI analysis can be deployed on individual

wells or stages and extended to field issues such as well

spacing and drainage of complex reservoirs.

In mid-2013 Schlumberger introduced the first commer-

cially available anisotropic MTI service, which was per-

formed on a downhole multiwell monitoring microseismic

job. Several additional processing steps are necessary to

tune the velocity model for the anisotropy observed in the

field. The results provided new information to the client

on the progression of the hydraulic fracture growth and

resulting mechanical deformation.

No new tools are required to add MTI to a hydraulic

fracturing treatment. It is a software addition to the Petrel

E&P platform. Benefits include improved completion

analysis and effectiveness, better determination of well

spacing and effective drainage volume, new and intuitive

visualization technique for nonexperts, and characteriza-

tion of all fracture networks. n

A unique display of MTI results represents the source mechanism

for one stage of microseismic events. (Source: Schlumberger)
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MERITORIOUS AWARDS

FOR ENGINEERING INNOVATION

COMPLETIONS WINNER

TEAM OIL TOOLS  | ORIO XL FRAC SLEEVE

The majority of horizontal wells are completed with

the traditional method of plug and perf. Ball-acti-

vated frack sleeve technology is an alternative option but

is typically more suitable for openhole completions vs.

cemented laterals. Ball-activated frack sleeves have histor-

ically used incremental ball sizes, which can limit the

number of sleeves that can be run in a cemented lateral

due to the geometrical constraints. 

The ORIO XL Frac Sleeve’s design allows the tool to

be run in large quantities, addressing the limitations of

the traditional ball-activated frack sleeves, according to

TEAM Oil Tools. Traditionally, the maximum number of

stages that could be completed with incremental ball-

activated frack sleeves is between 30 and 45. The ORIO

XL allows 90 individual stages or an infinite number of

cluster sleeves without ever dropping a ball smaller than

4 in. for the 5.5-in. tool. 

The proprietary design allows the tool to cycle or count

while dropping the balls. Once the sleeve reaches its desig-

nated cycle position, the tool opens, allowing the stimula-

tion job to begin. Similar to the company’s ORIO Toe

Valve, the critical moving parts of the frack sleeve that per-

form the cycle are encapsulated within the three layers of

the tool, protecting it from the frack proppant. The ability

to individually stimulate through 90 sleeves vs. multiple

clusters allows for new frack designs that reduce surface

horsepower requirements but that also deliver fixed prop-

pant volumes and rates into each individual frack sleeve. 

These frack designs are smaller in scale but more effi-

cient and effective. The effective rate through each

sleeve is greater than what was achieved with a cluster

design but uses less surface horsepower. n

The ORIO XL Frac Sleeve’s design allows frack designs that

reduce surface horsepower while delivering fixed proppant vol-

umes and rates into each frack sleeve. (Source: TEAM Oil Tools) 

DRILLING OPERATIONS WINNER

BAKER HUGHES  | IREV INFINITE REVOLUTION IMPREGNATED BIT

The Hughes Christensen

IRev infinite revolution impreg-

nated bit from Baker Hughes

improves run life while minimizing

trips and the number of bits

required when drilling in hard and

abrasive intervals, including sand-

stones or complex sections

interbedded with softer shales. 

IRev technology features a new

cutting structure including dia-

mond-impregnated posts that allow

a more aggressive rate of rock

removal and enable the bit to drill

in places where polycrystalline dia-

mond compact (PDC) bits typically

cannot perform and where roller

cone bearing life is a concern. The

diamond-impregnated posts are

manufactured to ensure uniform exposure of the 

diamonds as the bit drills deeper into the formation. 

As diamonds wear away, fresh diamonds are exposed 

to enhance performance and fur-

ther extend bit life.  

IRev technology was used in the

Colombian foothills to improve bit

durability while drilling through the

challenging Barco and Guadalupe

formations. Offset wells in these 

formations were previously drilled

with PDC bits, tungsten carbide

insert bits and outdated impreg-

nated bits, which had difficulties

getting through the section. After

drilling, the dull condition of these

bits was poor, and multiple bits were

needed to get through the hard and

abrasive formations. After drilling,

the IRev bit was in dramatically 

better condition compared with 

the other bits used on offset wells.

The IRev bit exhibited even wear across the profile of 

the bit and maintained sharp diamonds on the surface 

of the matrix. n

The IRev infinite revolution impregnated 

bit’s cutting structure with diamond-

impregnated posts improves durability, allow-

ing the bit to drill in hard and abrasive forma-

tions. (Source: Baker Hughes)
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MERITORIOUS AWARDS

FOR ENGINEERING INNOVATION

DRILLING OPERATIONS WINNER

BAKER HUGHES  | SEISMICTRAK SEISMIC-WHILE-DRILLING SERVICE

The Baker Hughes SeismicTrak 

seismic-while-drilling  service pro-

vides first arrival and waveform data in

real time to reduce formation uncer-

tainty, allowing operators to hit their

reservoir targets under a variety of 

complex conditions in a safer 

drilling process.

Although surface seismic data have

large uncertainties, especially in the high-

risk, subsalt and deepwater markets, they

provide the basis for the majority of wells

drilled today. The SeismicTrak service

allows operators to immediately update

surface seismic models in real time and

without impeding overall drilling opera-

tions, which reduces uncertainty by

detecting important reservoir features

and potential drilling hazards such as

faults and pore pressure regions. The rugged service,

built to withstand the rigors of deepwater drilling, proves

useful when faced with velocity uncertain-

ties, pressure transitions, challenging tra-

jectories or nearby salt bodies.

The service has been run in a vertical

ultradeepwater Gulf of Mexico deploy-

ment. The measurement objectives were

to place the drillbit on the surface seis-

mic to obtain subsurface velocity control,

to reduce the depth uncertainty of the

target zone while drilling and to gather 

a wireline equivalent dataset within an

operational time window of less than 

10 minutes.

The service enabled a real-time correc-

tion of the subsurface attributes without

the need for any ambiguous data adjust-

ments, giving the driller timely feedback

about the bit position and the most opti-

mal drilling path to the target. The high

quality of the data eliminated the originally planned ver-

tical seismic profiling wireline run. n

Real-time SeismicTrak data 

(middle track) are spliced into

shifted surface seismic (green

point indicates bit position).

(Source: Baker Hughes)

DRILLING OPERATIONS WINNER

HALLIBURTON  | FLEXRITE MULTIBRANCH INFLOW CONTROL SYSTEM

One important goal of multilateral wells is

increased oil recovery and optimized slot

recovery, especially in mature subsea fields. The

high cost of infrastructure and rig operations con-

tinues to drive the use of multilateral technology to

maximize reservoir contact and intelligent comple-

tions to optimize production.

The FlexRite Multibranch Inflow Control

(MIC) System by Halliburton is a multilateral junc-

tion and completion system that allows each lateral

to be completed with sand screens, swellable pack-

ers, inflow control devices and interval control

valves (ICVs ) to help maximize oil production from

each multilateral leg. This system provides sand con-

trol at the junction and the ability to remotely con-

trol flow of each individual branch of a multilateral

well with three or more legs without costly subsea

intervention. Less well infrastructure is needed to

drain larger and more varied reservoirs.

The multilateral system can deploy a single-trip

completion system consisting of multiple slim-hole

ICVs through stacked TAML (Technology Advance-

ment—Multilaterals) Level 5 junctions. An unlim-

ited number of MIC junctions can be installed, with

each ICV isolated at each junction. Production or

injection can be managed and controlled at each

individual lateral, delaying water/gas breakthrough

and optimizing production.

The world’s first TAML Level 5 multilateral well

with remote individual inflow control of three later-

als was completed from a semisubmersible rig on

the Troll Field in the North Sea. The 103∕4-in. MIC

system was installed with three inflow control valves,

and all are operating successfully. 

The offshore field had primarily been a gas field

with the oil previously deemed uneconomical to

produce with thin oil-bearing layers overlaid by a

thick gas cap. It was important to use a multilateral

system that provided sand control at the junction. n

An unlimited number of FlexRite MIC junctions can be

installed, with each ICV isolated at each junction. Pro-

duction or injection can be managed at each individual

lateral, optimizing production. (Source: Halliburton)
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MERITORIOUS AWARDS

FOR ENGINEERING INNOVATION

DRILLING OPERATIONS WINNER

LLOYD’S REGISTER  | BOP RISK MODEL

When faced with BOP pull or no-

pull decisions, the BOP risk

model gives operators the answers they

need to quickly and consistently make

decisions on the best course of action.

Using engineering principles, the BOP

risk model, combined with RiskSpec-

trum software and the RiskWatcher

operator interface, assists with these 

critical decisions.

Each risk model is custom-built using

the piping and instrumentation dia-

grams and original equipment manu-

facturer manuals for a specific BOP

through extensive step-by-step failure

modes and effects analyses. The BOP

risk models can include, per risk

model, more than 730 components

modeled, 1,300 failure modes modeled

and more than 450 fault trees. Each

risk model employs regional regula-

tions, specifications and operational

procedures to consistently and accu-

rately assess and render a pre-consid-

ered, risk-based decision much quicker

than traditional methods, saving 

operators time and money. 

The risk model was used for the first

time in 2013 in the Gulf of Mexico. In

its first use, the BOP risk model saved

the drilling contractor an estimated 2.5

days of nonproductive time (NPT) and

kept it from needlessly bringing the

BOP to the surface for further inspec-

tion. This dramatically reduced the

number of days of NPT normally associ-

ated with this task and provided a com-

plete return on investment the first time

it was used. Based upon this success, two

more risk models were ordered and

were scheduled for delivery to the same

drilling contractor in January 2014. n

The BOP risk model helps operators

decide quickly and consistently

whether it is necessary to pull their 

BOP to the surface for repair. 

(Source: Lloyd’s Register)

DRILLING OPERATIONS WINNER

SCHLUMBERGER  | MICROSCOPE HD

Operators that have gone into old wells with modern

logging services have discovered millions of barrels of

bypassed reserves. The logging instruments available when

the well was drilled lacked the resolution to detect, much

less evaluate, thin beds, complex mineralogy and low-con-

trast pay.

The new MicroScope HD high-definition imaging-while-

drilling service provides 360-degree imaging for reservoir

description with a resolution of 16 mm (0.4 in.) for frac-

ture characterization, structural modeling, sedimentology

analysis and completion optimization. The imaging tech-

nique employed is a high-definition laterolog-type meas-

urement. The tool also features four azimuthally focused

resistivity measurements taken at four depths of investiga-

tion plus two nonazimuthal resistivity measurements.

These are combined with an azimuthal gamma ray and

sensors that acquire continuous borehole inclination, bit

resistivity and mud resistivity. 

In Oman, an operator had to drill through a complex

siliciclastic reservoir with a trajectory that crossed several

faults and a dense fracture network. One well was drilled

close to the top of the Shuaiba formation to access attic oil.

Despite uncertainties regarding the structure of the forma-

tion boundaries, lateral facies changes within the reservoir,

multiple fault-crossings close to the formation top, target

depth and thickness, images were used to guide the bore-

hole trajectory that allowed drilling of 1,279 m (4,195 ft) of

drain hole within the reservoir. n

Dip signatures from the Oman well can be seen in the upper

image. These helped engineers proactively geosteer the well to

total depth. The lower image is a ‘curtain plot’ showing the

actual drilled trajectory of the borehole with respect to the for-

mation top in spite of numerous faults. (Source: Schlumberger)  
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SMITH BITS, A SCHLUMBERGER COMPANY  | ONYX 360 ROLLING PDC CUTTER

The ONYX 360 rolling polycrystalline

diamond compact (PDC) cutter from

Smith Bits represents an advance in cutter

technology. The ONYX 360 cutters are free

to rotate 360 degrees during drilling.

Unlike a conventional fixed cutter, this

continually presents a fresh cutting surface

to the rock, extending every performance

parameter by an average of 50%. The

ONYX 360 provides multiple benefits,

including increased bit life, greater ROP

and reduced cutter wear.

One of the toughest areas to drill is the

Granite Wash Formation. An operator was

challenged to drill 61∕8-in. lateral gas well

sections through the abrasive sandstone

that characterizes Texas Panhandle Granite

Wash reservoirs. The PDC bits being used

were experiencing worn, chipped and bro-

ken cutters. Beyond these dull characteris-

tics, damage to the bits’ cutting structures

quickly reduced ROP to unacceptable

levels. In extreme cases, bit replacement

trips were required every 20 m (65 ft).

Smith Bits design engineers used

Schlumberger’s IDEAS drillbit design 

platform to design an MSiR613 61∕8-in. 

PDC bit with an ONYX 360 cutter

strategically located at each of the seven

highest-wear positions indicated by the

computer program.

The operator drilled 476 m (1,562 ft)

of a 1,558-m (5,113-ft) lateral gas well

section at a rate of 7.6 m/hr (25 ft/hr)

using the ONYX 360 equipped bit.

ROP was increased by 44%, and

footage drilled increased 57%. In com-

parison with the best previous perform-

ance with a PDC fixed-only cutter bit in

the same formation, the ONYX 360

equipped bit dull graded 3:1 while the

conventional bit graded 6:3. n

After drilling through the abrasive

Granite Wash Formation, the ONYX

360 cutter (Cutter A) showed little

wear compared to fixed cutters 

on either side of it (Cutters B and C).

(Source: Schlumberger)

FIELD DEVELOPMENT WINNER

SCHLUMBERGER  | INSITU VISCOSITY

Schlumberger introduced a new downhole sensor for a

wireline formation tester tool to measure the viscosity

of hydrocarbons. The conventional methods for obtaining

formation fluid viscosity are laboratory analysis at surface

and pressure-volume-temperature correlations. However,

deducing viscosity from correlations introduces uncertain-

ties. Surface viscosity measurement may be affected by

alteration of the sampled fluid through pressure and tem-

perature changes.

The new sensor uses a vibrating-wire (VW) viscosity

measurement method that meets requirements not only

for measurement performance but also for operations in

downhole applications.

Sampling and downhole fluid analysis (DFA) including

the VW viscosity measurements were performed in a light

oil reservoir in deepwater Gulf of Mexico wells. The exam-

ples showed the applications of the in situ viscosity inte-

grated with other DFA measurements and petrophysical

and geological logs for reservoir connectivity, composi-

tional grading and other major field decisions.

In the first well, the in situ viscosity results were inte-

grated with other DFA measurements such as density and

gas/oil ratio in all the DFA stations and petrophysical and

geological logs. The analysis showed consistent composi-

tional variation across the reservoir. Advanced equation-of-

state modeling was performed and confirmed that the

fluid is in equilibrium and most likely connected.

After the wireline job in the second well, detailed labora-

tory analysis was performed. The comparison to the viscos-

ity results showed good agreement. n

By integrating in situ viscosity with other measurements like den-

sity and gas/oil ratio, operators gain more complete knowledge

to make major field decisions. (Source: Schlumberger)
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PGS  | TOWED STREAMER EM

Towed-streamer electromagnetics (EM) will enable 

the industry to record seismic and EM data simulta-

neously. Conventional controlled-source EM (CSEM) is

based on recording nodes emplaced on the seafloor. The

vessel then sails back and forth emitting a constant signal

until sufficient signal-to-noise (S/N) is assumed to have

been achieved. This involves slow and costly deployment

and collection of the receiver stations, and the acquisition

is performed without insight into the quality of the

recorded data.

With the towed-streamer EM system, the source and

receivers are towed in an acquisition layout and methodol-

ogy that is very similar to a 2-D seismic survey, and the sys-

tem is indeed combinable for simultaneous acquisition of

2-D seismic. The main problem with the system is the noise

generated when the receiver dipoles are moving in relation

to the EarthÕs magnetic field in the conductive seawater,

but the system now produces data with a similar S/N level

as the conventional node-based CSEM systems. 

To get the best value out of towed-streamer EM data, it

needs to be combined with 3-D seismic data. The method

outlined here is referred to as seismic-guided EM inver-

sion, where a sparse-layer depth model defined by seismic

is used to suggest resistivity boundaries without rigid con-

straints. The inversion workflow was applied to a complex

geological region where the heavy oil fields known as Bres-

say and Bentley are located in the North Sea. The data

quality is good with a low noise level, and the overall uncer-

tainties in the data are in the order of about 5%. n

The EM streamer has 44 configurable dipole receivers increasing

in length with offset to maintain high S/N. The dual-sensor seis-

mic streamer provides de-ghosted receiver data for optimum

results. (Source: PGS)

HSE WINNER

BAKER HUGHES  | BIFUEL FRACTURING SERVICE

Baker HughesÕ Rhino Bifuel hydraulic

fracturing pumps burn a mixture of

natural gas and diesel to reduce diesel

use by up to 70% with no loss in

hydraulic horsepower generation. 

The bifuel service substitutes natural

gas for a significant percentage of diesel

in a retrofitted diesel engine. The bifuel-

powered frack pumps meet all U.S. Envi-

ronmental Protection Agency emissions

standards. The service also can help

ensure fracturing operations comply with

Tier 2 regulations for nitrogen oxide and

nonmethane hydrocarbon emissions. 

In addition, the bifuel service offers the

possibility of reducing flaring activities 

on the job site since it can use field gas 

as a source of power. 

At a 50% substitution rate, the bifuel

pumps can operate twice as long as engines running solely

on diesel and can nearly eliminate hot fueling, which min-

imizes risks for spills. Reducing fueling demands during

operations also reduces fuel transporta-

tion costs and the hazards resulting from

large trucks traveling long hours to

remote operations. When fueling a frack

operation with diesel alone, the supply

chain can be complex, with costs added at

every step along the way. Baker HughesÕ

bifuel service can tap into a wellhead or

line gas in the field to simplify logistics

and maximize operational efficiency.

The company converted its first

hydraulic fracturing units to bifuel dur-

ing fall 2012 to conduct one of the first

bifuel pumping jobs in the Eagle Ford

Shale. The operator used the technology

to cut diesel consumption and reduce

emissions. From November 2012 to pres-

ent, Baker Hughes has rapidly acceler-

ated the deployment of its bifuel service

throughout North America and expects to have the

largest number of bifuel fleets available to the market

throughout 2014. n

Rhino Bifuel hydraulic fracturing

pumps can reduce diesel use by

burning a mixture of natural gas

and diesel. (Source: Baker Hughes)
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DET-TRONICS  | FLEXSONIC ACOUSTIC GAS LEAK DETECTOR

The FlexSonic acoustic gas leak detector

introduced by Det-Tronics offers protec-

tion against gas leaks in E&P operations. This

technology has an advantage over conven-

tional, noncontact gas leak detectors, which

rely on the gas concentration from a leak to

make contact with the gas detector and can be

compromised by environmental conditions. 

Unlike other acoustic gas leak detectors

that are based on sound metering, FlexSonic

operates on the principle of sound analysis of

both amplitude and frequency across the full

sound spectrum, measuring and analyzing

acoustic sounds to differentiate gas leaks from

normal background sounds. 

Software within FlexSonic measures and

marks a site-specific noise “signature,” discern-

ing between gas leaks and background sounds. 

In large fin-fan operations within gas com-

pressor stations, flanges secure and seal con-

nections between the gas inlet and outlet

pipes to the fin-fan cooler. Because the gas

is carried through these pipes under high

pressure, a flange could potentially fail,

causing a breach in the seal or a pipe rup-

ture. If the high-pressure gas leak were to

come into contact with an ignition source,

there is potential for an explosion. There-

fore, this area requires gas detection. 

In a gas compressor station in Thailand,

the process site included pressurized gas.

The onsite engineering team confirmed

that FlexSonic would provide optimal pro-

tection when installed along the side of the

fin-fan cooler. 

Acoustic technology detects the ultra-

sonic sound signature of a gas leak at the

leak source. In this application, air move-

ment increased the dispersion of gas to

potential levels that conventional fixed gas

technology could not detect, while Flex-

Sonic responded only to the leak source. n

The FlexSonic acoustic 

gas leak detector operates

on the principle of sound

analysis of both amplitude

and frequency across the

full sound spectrum.

(Source: Det-Tronics)

HSE WINNER

SCHLUMBERGER  | COILSCAN REAL-TIME COILED TUBING PIPE INSPECTION SYSTEM

The CoilScan real-time coiled tubing (CT) pipe inspec-

tion system enables users to predict the effective serv-

ice life of CT using actual metallurgical measurements

rather than only empirical data. 

CoilScan makes real-time dimensional measurements,

including wall thickness and diameter, depth, and defect

detections. It provides noninvasive real-time monitoring 

of CT pipe condition before, during and after jobs, elimi-

nating costly problems during 

CT interventions. 

CoilScan has the potential to

eliminate up to 83% of failures 

by accurately predicting them

before the pipe enters the well,

Schlumberger said.

In an extremely harsh environ-

ment of a large sour gasfield devel-

opment in the Middle East, an

operator expected exacerbated

effects of fatigue cycles imposed as

the CT was deployed into and out

of the wells due to the combination

of the high temperature, H2S and CO2 concentrations, and

corrosive stimulation chemicals.

A quasi-4-D inspection technique was used to quantify

the adverse corrosion effects. Additional defects detected

between runs could provide a proxy for the corrosion rate,

allowing engineers to predict the risk of failure before a

catastrophe occurred. CoilScan was used to acquire and

analyze real-time metallurgical data and evaluate the

health of the pipe as it was used. 

Actual real-time monitoring

results were compared with pre-

dictions and benchmarked by 

the periodic lab testing of pipe

samples so the risk evaluation

could be reassessed. The results

observed so far have led to a more

rigorous approach to CT pipe

management and the establish-

ment of a baseline for develop-

ment of a more balanced risk

mitigation process and subse-

quent optimized tubing usage. n

The CoilScan system minimizes nonproductive time

by monitoring wall thickness and diameter, depth,

and defects in real time. (Source: Schlumberger)
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GARP SERVICES LLP  | GAS-ASSISTED ROD PUMP

Gas-assisted rod pump (GARP) is 

a patented artificial lift method

designed to recover reserves currently

being abandoned due to inadequacies

in conventional artificial lift design for

pressure depletion-drive horizontal and

deviated wellbores. 

One version of GARP uses a dual-tub-

ing arrangement and combines rod

pump and gas artificial lift. GARP pre-

vents gas interference in the pump and

allows more reserves to be produced

than conventional methods. Another

version of GARP provides artificial lift

for smaller casing wells and also has applications for ver-

tical wells that are too deep to rod-pump or that have

extended perforated intervals. 

In a recent case study, a horizontal Austin Chalk com-

pletion located in Grimes County, Texas, was drilled in

September 1994 with 75∕8-in. casing. It produced 194 Mbbl

of oil and 150 MMcm (5.3 Bcf) of gas until August 2009,

when it was shut in due to liquid load-

ing and marginal economics. GARP

was installed in May 2013, and the well

began producing approximately 100

bbl/d of water for more than a month

before beginning to produce hydrocar-

bons. As of September 2013, the well

was averaging 5.4 Mcm/d (190 Mcf/d),

4.5 bbl/d of oil and 75 bbl/d of water.

If the well follows the established and

predicted decline curve, it will produce

an additional 31 Mbbl and 61.5 MMcm

(2,172 MMcf), representing a 36%

increase from the pre-GARP cumula-

tive production on a boe basis.

Good candidates for GARP include pressure depletion-

drive reservoirs in horizontal, deviated or vertical wells

with 41∕2-in. or larger casing strings and a cumulative pro-

duction in excess of 100 Mboe that have no permanent

obstructions in the wellbores and show evidence of liq-

uid loading, even with existing artificial lift equipment. n

This diagram demonstrates how

GARP combines rod pump and 

gas artificial lift to allow greater 

production. (Source: GARP Services)

PRODUCTION OPERATIONS WINNER

SCHLUMBERGER  | PIPESIM STEADY-STATE MULTIPHASE FLOW SIMULATOR

PIPESIM steady-state multiphase

flow simulator is used to model

well performance, conduct nodal

analysis, design artificial lift sys-

tems, model pipeline networks

and facilities, and develop field

production plans.

The software allows petroleum,

production, pipeline and facilities

engineers to design, simulate, ana-

lyze and optimize well and network

hydraulics, flow assurance and field

development plans. The program fits strategically with other

Schlumberger software applications programs, workflows

and solutions such as the Petrel E&P software platform.

PIPESIM was recently used by the Amal Petroleum Co.

(AMAPETCO) to optimize its subsea network flow and

overcome a number of issues that were preventing it from

producing its reservoirs to full potential. Existing capacity

was challenged by varied reservoir pressures, while flow

assurance was often compromised by hydrates, slug flow,

erosion and bottlenecks. Schlumberger proposed a three-

step solution: first, gather varied

network data; second, create a

robust model using PIPESIM

software and undertake history

matching; and third, perform

simulations to test different flow

assurance scenarios.

Using the PIPESIM steady-state

multiphase simulator, a compre-

hensive network model was gen-

erated. After history matching,

applicable horizontal and vertical

flow correlations were evaluated. The best combinations

were selected to show the smallest difference between sim-

ulated and actual surface pressure measurements. 

The new history-matched PIPESIM network model

allowed AMAPETCO to run multiple flow assurance 

scenarios and select optimum pipeline designs as well 

as increase network capacity to match the production

potential of its multiple reservoirs. An added benefit was

reduced pipe costs and the ability to determine ideal pipe

coating, type, thickness and application technique. n

The final network model shown here includes platforms,

subsea manifolds, production facilities and high- and

low-pressure flowlines. (Source: Schlumberger)
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BAKER HUGHES  | WELL LINK VISION MOBILE APPLICATION

The WellLink Vision mobile application allows users to

access important data on their smartphone or tablet.

Operators can use this tool to monitor producing wells and

to optimize production and prolong equipment run life.

The mobile application is an extension of the WellLink

Vision platform that can be used on the go. Features

include real-time data access, manual data entry, memos

and the ability to demand a data poll. Capable of issuing

two-way commands to the field controller, alarms can be

quickly visualized and responded to within the application.

For one independent operator, most of its well informa-

tion was communicated and updated within the WellLink

Vision program, but the operator chose to use manual

gauges to gather the tubing and casing pressures. This

resulted in daily trips to the sites to manually collect those

values and an additional data entry step at the office to

upload information to the WellLink Vision program. Using

the application, technicians began using their mobile

devices to actively monitor well conditions and receive 

notifications while in the field. Access to the real-time 

well information allowed the technicians to proactively

address the problematic wells based on live information. 

This process allowed the technicians to work more effi-

ciently and reduced overall travel time by more than 40%.

The technicians also began using their mobile devices to

enter well data while at the well sites, making it accessible

in real time to the operator. n

The WellLink Vision mobile application allows technicians to

actively monitor well conditions and receive notifications while

in the field. (Source: Baker Hughes)

SYSTEMS INTEGRATION WINNER

LIQUID ROBOTICS OIL AND GAS  | WAVE GLIDER

The Wave Glider, a remotely piloted,

renewably powered autonomous

marine vehicle from Liquid Robotics Oil

and Gas, a joint venture between Schlum-

berger and Liquid Robotics Inc., is address-

ing the challenges of continuously

obtaining various offshore datasets in the

face of increasing costs and safety concerns

for personnel and vessels. The technology

offers data delivery services without

reliance on vessels, offshore manpower or

even favorable weather conditions in which

to operate. 

The Wave Glider can be configured into

distinct models that target particular oil and

gas needs. The METOC Wave Glider is

designed as a pilotable and mobile met-

ocean vehicle that delivers data to oil com-

panies and oilfield service companies across

a wider area than conventional and statically moored buoys.

The GATEWAY Wave Glider delivers downhole pressure

and temperature information to reservoir engineers by

integrating an acoustic transceiver that

communicates from the vehicle to a sub-

sea-mounted acoustic data logger. Further

Wave Glider models have been fitted with

turbidity sensors that consistently monitor

seaborne particulate matter during dredg-

ing operations, providing real-time infor-

mation in sensitive environment zones. 

The METOC Wave Glider has been suc-

cessfully deployed to mitigate risks with

seismic streamer surveys conducted

around obstructions in the Gulf of Mex-

ico. Wave Gliders equipped with acoustic

Doppler current profilers were deployed

across each of the obstructions. Data were

sent directly to the seismic survey vessel

via a secure Internet service and could be

viewed at other locations. This operation

was done in a cost-effective manner, and

the gliders replaced systems usually mounted on chase

vessels, which were deployed for other important naviga-

tional challenges on the operation. n

The Wave Glider autonomous

marine vehicle offers an alterna-

tive to conventional offshore data

collection missions without

reliance on vessels, offshore 

manpower or favorable weather

conditions. (Source: Liquid 

Robotics Oil and Gas)
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B
efore Halliburton introduced its Acid on the Fly

(AOF) blending system, pre-blended acid product was

moved and processed several times, originating from the

vendor and moving to a facility storage tank, a blend tank,

transport and finally to a job site poly tank for storage.

This translated into many round trips to location and 

multiple transfer points. 

“This blend-and-batch method led to the acid being

mixed several days before it was pumped in a treatment,”

said Leonard Case, Halliburton’s product manager of

equipment systems for production enhancement. “After

delivery to location and storage in tanks, the blended acid

solution would have to be recirculated to ensure that vari-

ous additives such as the corrosion inhibitor are evenly dis-

tributed in the blend. After the treatment, any remaining

pre-blended material would then have to be properly dis-

posed of. Corrosion inhibitor has a limited life, so if the

job is delayed indefinitely, the entire blend would need to

be removed from location and properly disposed of.”

The AOF system helps improve the acidizing process by

delivering a precisely controlled acid blend downhole,

enabling collection of a blended sample any time during

the treatment and allowing modification of the acidizing

treatment at any time. In addition, the system improves

personnel safety and eliminates disposal issues since

unblended materials can be placed back into inventory. 

The system’s computer-based monitoring provides qual-

ity control and helps ensure the designed acid blend is

delivered downhole. The ability to modify the treatment 

at any time means that if, for example, a problem arises

due to hydrofluoric acid creating unexpected formation

damage, the treatment can be stopped or the acid blend

quickly changed to hydrochloric acid. The computer and

electrical system are backed up by manual controls for fail-

safe performance. 

The system won the stimulation category of Hart

Energy’s 2009 Meritorious Awards for Engineering Inno-

vation. Since then, the system has been deployed via

mobile units in California and Mexico, and similar tech-

nology has been deployed on several of Halliburton’s stim-

ulation vessels operating globally. “The location footprint

has been reduced by more than 75%, and spills and loca-

tion leaks have been reduced because of reduced physical

connections required,” Case said. “Blends are freshly

blended, reducing prep time with increased quality of the

blends and no wasted product.”

Halliburton has made several improvements to the 

system since its introduction. Using raw acid storage 

tanks with solar-powered vapor scrubbers modified 

one blender’s manifold and pumps to handle high pump

blending rates into the 20 bbl/min range. A majority 

of the improvements have targeted increasing the reliabil-

ity of the components. “An offshore version is now being

offered and is currently installed on several stimulation

vessels operating globally in areas such as Angola, the 

Arabian Gulf, the Gulf of Mexico, Hos Saylor and the 

Falcon Tide,” Case said. “The next Gulf of Mexico boat 

will also have an acid blender, as will the next stimulation

boat for Brazil.”

The system has not been eclipsed by newer technology

since its introduction, with the industry appearing to be

focusing on materials instead of on advancements in con-

trols, components and overall systems, Case said.

Currently, Halliburton is working to verify real-time

cool-down computer models with memory gauges run on

actual jobs. “With this information we are confident that

once we reach certain injection rates, we can reduce cor-

rosion inhibitor concentrations on the fly, creating savings

for the customer while improving well performance,”

Case said.

Mary Hogan, Associate Managing Editor

Acid blending system provides greater
control, improved performance 
Technology allows acid mixtures to be created when added to the carrier 
fluid as it is pumped downhole.

industry
IMPACT

The AOF blending system delivers a precisely controlled acid

blend downhole, allows modification of the acidizing treatment

at any time and eliminates disposal issues. (Source: Halliburton)
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T
his article is an executive summary of an invited pres-

entation, “Multiples: signal or noise?” at the upcoming

2014 Society of Exploration Geophysicists (SEG) annual

conference for the session titled “Recent Advances and

the Road Ahead.”

In the first of these articles we described the state of seis-

mic multiple removal: (1) the current capability; (2) the

challenges; and (3) a strategy to directly respond to the

current challenges. That article relates to “the exclusive

view” of seismic reflection data, where primaries are signal

and multiples are noise to be removed.

There is an alternative view, “the inclusive view” of pro-

cessing seismic reflection data, where primaries and multi-

ples are treated as signal and used for seismic imaging. 

WEM
Migration has two ingredients: (1) a wave-propagation

component and (2) an imaging principle or concept. Jon

Claerbout was the initial and key wave equation migration

(WEM) imaging concept pioneer, and together with Stolt,

Lowenthal et al. was among those who introduced imag-

ing conditions for locating reflectors at depth from sur-

face-recorded data.

The three key imaging conditions that were introduced

are: 

(1) Time and space coincidence of up- and downgoing

waves; 

(2) The exploding-reflector model; and 

(3) Predicting a source and receiver experiment at a

coincident source and receiver subsurface point

and asking for “time equals zero” (the definition of

WEM).

For a normal-incident spike plane wave incident on a

horizontal reflector, these three imaging concepts are

totally equivalent. For a nonzero-offset surface seismic

data experiment, they are no longer equivalent. WEM is

defined as using the third imaging condition, predicting a

source and receiver experiment at depth at time equals

zero. Imaging conditions (1) and (2) are the basis of

asymptotic approximate ray travel time curve “Kirchhoff-

like” algorithms.

The properties and benefits of WEM are: 

(1) Definitiveness as to whether or not to a subsurface

point corresponds to structure; 

(2) Angle-dependent reflection coefficient at the

imaged point; and 

(3) Ubiquitous wave propagation and wave illumina-

tion compared to limited propagation and illumi-

nation of asymptotic ray-theory migration.

RTM
All current reverse time migration (RTM) methods corre-

spond to asymptotic ray-based migration derived from

imaging condition (1).

The currently applied RTM methods consist of back-

propagating the receiver field and forward-propagating

the source field, where each is carried out using the wave

equation. However, the cross-correlation at zero lag is

imaging condition (1), and that step is when the RTM

method entered asymptotics and Kirchhoff ray theory.

WEM RTM
M-OSRP provided the first prediction of a source and

receiver experiment at depth for two-way wave propaga-

tion, that is, the first WEM RTM. WEM RTM is designed

for turning-wave primaries and for reflection data consist-

ing of primaries and multiples. The added value of WEM

RTM compared to all current RTM methods comprises

the same three benefits as between WEM and asymptotic

ray Kirchhoff migration.

Figure 1 illustrates the result from applying the first

WEM RTM algorithm to data that consist of primaries and

all internal multiples from a one-dimensional layered

medium. The output of the WEM RTM is shown at differ-

ent locations in the subsurface, with the correct location

of structure. In addition, the correct reflection coefficient

is provided on each side of each reflector by the predic-

tion of a coincident source and a receiver slightly above 

or slightly below each reflector, respectively. Hence, to
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migrate with primaries and multiples, processors simply

follow what George Green prescribed in 1828 extended

for exploration seismology where the measured wavefield

data are only available on the upper surface of the vol-

ume. There is no need for “secondary distributed sources”

caused by data; higher-order “scattering theory” allusions

and incantations; or other ad hoc or unclear ill-defined

constructs, including unnecessarily separating primaries

and multiples. And no “crosstalk” artifacts or other impon-

derable and irreconcilable problems arise.

Hence, the theory for WEM imaging with data from the

inclusive view is not really very new in concept. We simply

arranged for Green’s theorem to require data only on the

upper surface, leading to the first WEM RTM.

Improved illumination
Recent efforts in the use of primaries and multiples are

aimed at improved image illumination.

A good place to start that discussion is with a method

that inputs primaries and multiples and correctly locates

reflectors in depth. Correct location comes before good

illumination; a misplaced but well-illuminated image is of

little or no value.

Illumination is a fundamental and intrinsic issue for

rays and all asymptotic migration methods and asymp-

totic RTM. Waves go everywhere and are space-filling.

Rays don’t. Where rays don’t go, there is an intrinsic

symptotic method-produced illumination issue. All cur-

rently applied RTM methods are asymptotic migration.

Current industry RTM methods certainly use the wave

equation in running the data backward and the source

forward and cross-correlating at zero lag. However, using

the wave equation is not the same as WEM. WEM pre-

dicts a source and receiver experiment at depth, and 

current RTM methods do not meet that requirement.

Hence, all of the currently employed RTM methods 

are contributing to an algorithmic-induced limited 

illumination issue.

Unfortunately, the methods currently put forth and pur-

sued to realize the inclusive view for illumination do not

hark back and begin their development with the solid

wavefield prediction provided by Green. The recent and

current inclusive view activity very often has shaky under-

pinnings, at best, and a lack of any clear and firm techni-

cal foundation and framework, with ad hoc constructs

offered with full confidence and conviction.

The current inclusive activity is, without exception,

using variants of asymptotic RTM for primaries, multiples,

or primaries and multiples for improved illumination.

However, these methods produce false images at depth

(due to crosstalk), a serious downside. There doesn’t

seem to be a way to address that downside and to remove

these false events. The reason those “illumination”

enhanced imaging methods cannot be advanced and

improved to remove the crosstalk-generated false images

is that there is no clear wave theory-based starting point

and derivation of the method to begin with. If there was,

processors could then back up, avoid the unacceptable

assumption and fix it.

Working with multiples
Why has the industry treated primaries as signal and 

multiples as a form of noise? Primaries are much more

accepting of an approximate, smooth velocity for struc-

tural imaging. Providing an adequate smooth velocity for

imaging diving waves going down and under salt remains

a tough and daunting problem. Migrating primaries and

multiples in data will require an accurate, discontinuous

migration velocity model for predicting a source and

receiver experiment at depth for WEM. Determining 

an accurate discontinuous velocity model is not a 

realistic assumption now nor for any time in the 

foreseeable future.

WEM imaging with primaries and internal multiples

requires an accurate, discontinuous velocity model.

Multiples contain information. Are they signal? Of

course multiples contain information, but that’s not the

point. The point is that they contain too much informa-

tion. Containing information doesn’t classify an event as

signal; being able to reliably extract information from an

event defines an event as signal.

FIGURE 1. WEM RTM imaging with primaries and internal multi-

ples. The result is a correct migration-inversion above and

below each reflector, with no ‘crosstalk’ false images. 

(Source: M-OSRP)
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The reason primaries are separated from multiples in

exploration seismology is not due to lack of theory. The

basic theory is almost 200 years old. It is due to the inabil-

ity, in practice, to provide an adequate discontinuous

velocity model necessary for the inclusive holistic view.

While M-OSRP recognizes the value that current

asymptotic RTM illumination efforts have demonstrated

for shallow reflectors using free-surface multiples, it advo-

cates (1) starting with WEM RTM that best serves illumi-

nation objectives; (2) seeing what illumination with

primaries will provide; and (3) considering adding 

multiples to the mix following a Green’s theorem 

prescription. That approach will never produce

“crosstalk” or other irreconcilable false images.

Industry needs to maintain a balance and perspective

and not to be distracted by the inclusive view vogue and

fashion—to start to seriously think of multiples as signal.

They are not. The point is that the accurate and discontin-

uous subsurface information they require to be consid-

ered signal is unattainable. Multiples were and remain

noise. In general, new proposed seismic methods and

strategies that will require more detailed subsurface infor-

mation are headed in exactly the wrong direction, techni-

cally and historically.

It is recommended that the industry maintains its focus

on the real, tough, adult and pressing challenges of find-

ing significantly more effective methods to remove multi-

ples, directly and without subsurface information. That’s

where M-OSRP’s primary focus and attention resides.

Visit this site for the SEG abstracts, posters, presenta-

tions and slides that relate to this communication:

mosrp.uh.edu/events/event-news/seg-annual-meeting-
2013-2014. This site has relevant references for the 

April 2014 and May 2014 E&P articles: mosrp.uh.edu/
research/publications/ep-magazine-2014.
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T
oday’s process plants face increasing challenges in 

personnel, technology and management organization. 

To remain profitable—or even viable—companies must

address all of these areas. One method that can help is

integrated operations (iOps).

People
In the past, plant personnel had to live close to their jobs.

Every part of plant operations was located at the plant site

except perhaps for sales, marketing and executive man-

agement. People today want to work where they live but

not necessarily where the “job” really is. Where the job is

could be dangerous, dirty, distant and, frankly, the loca-

tion could be just plain dull. This can make it difficult to

attract new qualified workers.

And while new workers may be in short supply, experi-

enced employees—the ones with the deep knowledge of

how a plant or process actually works—are moving into

retirement and taking their vital knowledge with them. 

Keeping up with technology
Processes have become increasingly complex and often

require expert knowledge to manage—expert knowledge

that may be available only part of the time or from people

located in another facility in another state or even

another part of the world.

At the same time, the amount of data flowing into

today’s control systems threatens to bury operators in

alarms and maintenance personnel in work orders. Some

way must be found to handle this flood and turn it into

actionable information.

Organizational barriers
After years of operation, companies tend to solidify into

individual bureaucratic fiefdoms, each concerned prima-

rily with its own objectives, procedures and rules, spend-

ing too much time resisting encroachments by other

departments and paying little attention to the overall

objectives of the organization. Information tends to be

compartmentalized into silos, with little interchange

among different groups.

Success through integrated operations
What can be done to make information flow more freely

among individuals, locations and departments? How can

collaboration be fostered at all levels? A good part of the

solution can be found in iOps. The term originated in

the petroleum industry, where it referred to the move-

ment of operations, maintenance and production func-

tions from offshore platforms that were connected by

broadband links for videoconferencing and data sharing

to iOps command centers on shore. The Center for

Integrated Operations in the Petroleum Industry (IO

Center)—an industry consortium dedicated to these

concepts—defines iOps as “the integration of people,

organizations, work processes and information technol-

ogy to make smarter decisions. It is enabled by global

access to real-time information; collaborative technol-

ogy; and integration of multiple experts across disci-

plines, organizations and geographical locations.” 

Industries using iOps include oil and gas, refining,

chemical, power, life sciences and mining. These 

companies need to be able to track, display and act 

upon a vast amount of information that’s vital to 

company operations.

The physical implementation of iOps most often 

takes the form of an iOps command center, in which

people in the local plant can meet and exchange ideas

by videoconference—not just with a regional center 

but with an asset support center, global company

experts, external experts, and vendors and partners.

Engineering support can be readily supplied to a 

facility anywhere in the world directly to and from 

an iOps command center. Personnel can remotely con-

sult on operations. Remote monitoring and diagnostics

gives experts the ability to connect from around the

world to process control devices and equipment such 

as analyzers, flowmeters, automated valves, pumps,

motors, compressors, turbines and electrical equipment

to diagnose and solve problems. The collective knowl-

edge of experienced operators can be entered into 
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Integrated-operations command 
centers bring remote teams closer 
By leveraging knowledge and hands-on experience through automation and remote 

systems, companies can maintain a competitive advantage in the marketplace.
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databases and shared with people in all company facili-

ties, wherever they are located.

One technological advance that makes this possible is

the rapid spread of wideband communications technol-

ogy, which allows face-to-face meetings among people in

widely separated locations and real-time access to volumes

of data.

Another technology advance essential to the implemen-

tation of integrated operations is pervasive sensing—the

installation of networks of intelligent (and frequently

wireless) field sensing devices—which provides process

and equipment health data not only to process control

and safety systems but also to applications and business

systems throughout the enterprise. Pervasive sensing is

the foundation that provides accurate, real-time, validated

data for use in making smart business decisions.

Structure and levels of collaboration
IOps can be deployed at multiple levels, encompassing

operations, maintenance, collaboration, production plan-

ning and business operations. 

According to the IO Center, iOps can be visualized as 

a pyramid. The purpose of the pyramid is integration

across disciplines, functions and organizations. At the

base is data collection and data management. Above this

is data analysis, modeling and prediction. Next is visuali-

zation and information-sharing in a cooperative environ-

ment. This leads to the next level, shared situational

awareness and evaluation of options. At the top of the

pyramid is decision-making and execution. Note that as

the pyramid is ascended, the focus moves steadily from

technology to people and organization. The object is

enhancement of the entire value chain.

An iOps command center involves five basic attributes,

which may be viewed as a continuum of functions that

increasingly add business value: 

• Remote operations and remote monitoring: This allows

operators and engineers to monitor and/or control a

remote facility, improve process control, and diagnose

and solve problems at a site;

• Integrated/centralized maintenance: Maintenance applica-

tions integrated with work processes, possibly including

centralizing and dispatching maintenance personnel,

allows a higher degree of integrated planning, leading

to optimized maintenance plans and budgets;

• Collaboration: This allows maintenance, production

and business personnel to collaborate with experts at

other locations or at any business unit throughout the

enterprise;

• Production planning and optimization: This allows per-

sonnel to plan and optimize production at particular

facilities and across the enterprise; and

• Business operations: This allows personnel to perform

operational risk management, production accounting,

enterprise performance management and other tasks.

Each of these five attributes provides added value to a

company to achieve operational excellence. A particular

company may not implement all of these functions but

instead may focus only on the attributes that add value to

their business.

What can iOps do for me?
iOps is sometimes thought of as a way to take advantage of

rapidly emerging business opportunities, but on a more

day-to-day level it greatly enhances the ability to respond

quickly to upsets, safety incidents, raw material changes,

weather and other factors. iOps supports cross-enterprise

collaboration to optimize processes and implement best

practices. iOps enables informed business decisions.

iOps can build streamlined business processes and

redesigned workflows that are centered on people and

their respective roles within the company. This aligns a

company’s personnel, systems, applications, suppliers and

capital assets. Enterprise performance management,

operational risk management and even production

accounting all have more accurate results when the 

data are integrated across the enterprise.

iOps center personnel and subject matter experts

inside and outside the company benefit greatly by having

instant, real-time validated data to make informed deci-

sions to solve problems on critical assets like turbo-

machinery or to debottleneck a complex process.

DOWNLOAD
THE APP

Use of iOps command centers promotes communication

between local and remote experts anywhere in the world.

(Source: Emerson Process Systems and Solutions)
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Broadband vibrator aids in recording 
extra-low frequency bandwidth
SercelÕs new broadband vibrator, the Nomad 65 Neo,

has enhanced mechanical and hydraulic components

and shaker redesign to open up new prospects for

broadband land seismic acquisition, the company said in

a press release. The Neo is an evolution of the Nomad

65. The vibrator brings down the sweep startÕs frequency

at full drive from 7 Hz to 5.4 Hz, so the time spent emit-

ting the very low frequencies from 1 Hz is significantly

reduced. It facilitates the recording of an extra-low fre-

quency bandwidth that has proved beneficial for vertical

resolution and seismic inversion, the release said. The

vibratorÕs intelligent power management featureÑ

onboard software technologyÑreduces environmental

impact by performing an electronic control and regula-

tion of the vibrator engineÕs rpm to match engine load,

allowing for fuel savings. sercel.com

Modular leak detection system 
adapts to variety of monitoring tasks
The Modular Subsea Monitoring Network (MSM) from

Kongsberg Maritime is a system that offers continuous

monitoring of the subsea environment and alerting of

events such as oil and gas leakages from subsea installa-

tion, pipelines and risers. The MSM is built on Kongs-

berg technology including the cNODE for underwater

acoustic positions and data link, a range of hydroacoustic

sensors, chemical sensors and hydrocarbon sniffers.

Advanced data processing and power management

strategies ensure MSMÕs ability to deliver sensor data 

continuously for long-duration missions. The modularity

and scalability of the MSM allows for easy deployment

and adaptation to different monitoring tasks ranging

from very early leak detection and condition monitoring

around subsea structures to environmental monitoring

on the seabed and in the water column. km.kongsberg.com

Housing helps clamp-on flowmeter 
withstand harsh environments
The new KATflow 170 flowmeter from Katronic is a

clamp-on flowmeter designed around a choice of pres-

sure-encapsulated housings in corrosion-resistant materi-

als manufactured to withstand harsh environmental

conditions protecting the long-term integrity of the trans-

mitter and continued reliable measurement. The sound-

ness of the housing is maintained since the enclosure

doesnÕt need to be opened when programming and com-

missioning the flowmeter. All commands are entered

through the glass-fronted keypad using a magnetic pen.

The meterÕs encapsulated IP68 transducers are manufac-

tured from stainless steel with a cable conduit for further

reliability. The measurement system is ATEX-certified for

hazardous area zones 1 and 2. Since the transducers are

just clamped onto the external surface of a pipe, the

flowmeters are ready for operation in minutes. KATflow

meters use a precisely matched pair of sensor heads to

send and receive ultrasonic signals with and against the

direction of flow, which are evaluated and processed by

KatronicÕs software and algorithms to calculate the flow

velocity and volumetric flow rate. katronic.co.uk

Manifold automatically maintains 
well tubing pressure during operations
The Generation III Remote-Controlled Frac Manifold

from Concentric Pipe and Tool Rentals LLC consists of

an Accu-Choke remote panel for operators to safely inter-

face with the choke manifold skid. This manifold choking

system automatically keeps the well tubing pressure at the

desired level during well gravel-packing and fracturing

operations, the company said in a press release. The pri-

mary system controls are a touchscreen and programma-

ble logic controller for automated operation, changing

system setpoints, data entry, reviews and control of the

whole system using visual graphical controls. The Accu-

Choke system is electronically operated automatically and

has backup pneumatic manual controls. The Generation

III is rated for use in the Gulf of Mexico and internation-

ally, and it is constructed for corrosion-resistant opera-

tions including direct sunlight with intermittent sprayed

salt water, temperatures of -7 C to 38 C (20 F to 100 F)

and 100% humidity. concentricpipe.com

The Nomad 65 Neo facilitates the recording of an extra-low fre-

quency bandwidth that has proved useful for vertical resolution

and seismic inversion. (Source: Sercel)
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Next-generation compound offers 
improved strength, impact resistance
Luvocom SCF is a new generation of high-strength,

impact-resistant compound for structural metal replace-

ment from Lehvoss North America. Based on polymers

such as PA 6, PA 66, PA 46 and PPA and reinforced with

carbon fibers, the Luvocom SCF product range outper-

forms traditional carbon fiber compounds, according to

a Lehvoss product announcement. The compound has

higher tensile strength and stiffness than traditional 

carbon fiber-reinforced polymers as well as improved

impact resistance. Because of its lower specific gravity,

Luvocom SCF is lighter than metal- or glass-reinforced

polymers. It also has good tribological properties, is

electrically conductive and has low coefficient of ther-

mal expansion. Applications for the compound include

engineered components in oil and gas and industrial

markets, the release said, such as dynamic parts in

pumps and compressors. The compound offers weight

reduction and the associated energy savings. luvocom.com

Well testing system provides 
acoustic control of tools, real-time data
Halliburton introduced its RezConnect Well Testing 

System for wireless control of downhole drillstem test

(DST) tools, measurement and analysis of well test data

in real time. Previously, control of DST tools was done

through annulus pressure manipulation. The system

uses the DynaLink Telemetry System, a wireless down-

hole sensor and actuator network using acoustic energy

in the tubing string. The RezConnect system integrates

all of the DST tools and allows surface verification of

their operational status. It also provides acoustic control

of DST tools and actuation of downhole fluid samplers,

and it collects real-time well flow measurement and bot-

tomhole pressure and temperature data for reservoir

performance monitoring and analysis. When used on a

deepwater well in Latin America, the system optimized

the duration of the well test flow and pressure buildup

periods and confirmed the need for acid stimulation.

This allowed improved well productivity and the ability

to evaluate post-stimulation well performance, ulti-

mately resulting in rig time savings of five days. This 

was the first fully acoustic telemetry-controlled and -

monitored real-time deepwater DST. halliburton.com

Pressure switches provide 
enhanced durability, reliability
Honeywell Sensing and Control added three new series 

to its pressure switch portfolio—the HP Series, HE Series

and LE Series. The new switches provide high-burst pres-

sure ranges, a long life-cycle rating and IP67 sealing to

enhance durability and reliability. High-burst pressure

and up to 2 million life-cycle ratings allow the switch to

operate in demanding applications, help protect critical

systems and reduce end-user downtime. The IP67 sealing

prevents water ingress from causing the switch to fail. The

pressure switches provide a wide temperature range of 

-40 C to 120 C (-40 F to 248 F) and accuracy of ±2%. The

electromechanical gauge pressure on/off switches are

available with either single-pole single-throw normally

open or normally closed circuitry or single-pole double-

throw circuitry. sensing.honeywell.com

Luvocom SCF, shown here as a replacement for aluminum and 

carbon fiber composites in a ski roller for summer training, has

applications in the oil and gas industry because of its high-strength,

impact-resistant qualities. (Source: Lehvoss North America)

The HP, HE and LE series pressure switches have high-burst 

pressure ranges, long life-cycle ratings and IP67 sealing.

(Source: Honeywell Sensing and Control)
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V
enezuela, home to some of the world’s largest
proven oil and gas reserves, has been the site of

bleak news in recent months as the country grapples
with a post-Chavez economic crisis.

Its inflation rate has soared, shortages of basic items
have sent citizens scrambling to meet needs and more
than 30 people have died in anti-government protests,
according to news reports.

But the country is pushing forward with plans to
increase oil and gas production. A package of heavy oil
projects unveiled this year for the Orinoco Oil Belt,
believed to hold 513 Bbbl of technically recoverable
heavy oil, could increase oil production in the country
by 2.02 MMbbl/d. The projects come as the state-run
Petróleos de Venezuela (PDVSA) moves deeper into its
Oil Sowing Plan, which crafts oil and gas development
projects through 2030.

Having ambitious plans set is one feat, but fostering
an environment to see goals to fruition is another. The
industry in Venezuela has challenges, including what
some call tough fiscal terms imposed by former Presi-
dent Hugo Chávez, who died in 2013. The oil industry,
whose investments have funded the country’s social pro-
grams, has survived despite falling production. But
once-rising oil prices have stabilized, perhaps sparking a
call to action.

Yet production targets have been missed. Oil produc-
tion has slid by about a quarter since 2001, according to
figures from the U.S. Energy Information Administra-
tion (EIA), which pointed to a natural decline in older
fields, maintenance concerns and a need for more for-
eign investment as reason. PDVSA must shell out $3 bil-
lion annually to maintain current production levels at
existing fields in the face of decline rates of at least 25%,
according to industry analysts’ estimates.

Oil exports also have dropped nearly 50% from their
peak of 3.06 MMbbl/d in 1997, EIA statistics show, as
one of its top export destinations—the U.S.—increases
its own domestic production.

Some believe Venezuela will have to make changes in
the oil and gas sector to attract more international play-

ers in the long run. Despite the risks, some companies
appear to be in for the long haul, even loaning billions
of dollars in a couple of instances to cash-strapped, debt-
laden PDVSA.

Still committed

Repsol and Rosneft will each spend billions of dollars on
projects in Venezuela. The country has set out to boost
heavy crude oil production to 6 MMbbl/d, including 4
MMbbl from the Orinoco, by year-end 2019, according
to a Bloomberg report.

“Rosneft understands that investment in Venezuela is
a long-range investment,” the company told E&P.
“Moreover, projects in Venezuela are an important
source of expertise for Rosneft. The company will bene-
fit from this expertise in the development of tight oil
reserves in East Siberia and the Far East.”

The company called its involvement in projects in the
rich Orinoco Oil Belt “a practical step in implementa-
tion of the company’s plans to globalize its business and
strengthen its positions in the promising Latin Ameri-
can market.” 

Among the company’s main priorities is a joint venture
(JV) with PDVSA’s PetroMiranda, which was created to
develop the Junin-6 Block. Oil-in-place at Junin-6, located
at a depth between 120 m and 600 m (394 ft and 1,969 ft),
amounts to 8.5 Bmt. A consortium of Russian oil compa-
nies known as the National Oil Consortium has a 40%
stake in the JV, while PDVSA holds 60%.

The Russian oil giant is also aiming high with plans to
develop tight oil reserves with the Carabobo-2 project,
the PetroVictoria JV created in 2013. Rosneft has a 40%
stake in the JV, with PDVSA subsidiary CVP having the
remaining 60%. The project includes the Carabobo-2
North and Carabobo-4 West blocks, which span 342 sq
km (132 sq miles) in the Orinoco River’s tight crude
belt. The potential for these blocks is great, considering
Rosneft said reserves here are estimated at 40 Bbbl.

“Commercial oil production is expected to peak at
more than 400,000 barrels per day by 2018,” the com-
pany said. “To fulfill the contracted annual production
level, Rosneft is planning to build a plant at a cost of up
to $7 billion, which will refine the local tight oil to mar-
ketable quality.”
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In for the long haul
Political risks have created uncertainty for the future of Venezuela; however, some energy

companies see technically recoverable reserves as reason to push forward.

Velda Addison, Associate Online Editor
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Big spenders
Madrid-based Repsol plans to spend about $1.7 billion
for its Carabobo and Cardón IV projects in Venezuela
through 2016.

But that amount could increase through 2022. The
company could invest $4 billion in Venezuela through
2022, with investments peaking in 2017, as it works to
increase net oil output from about 40,000 bbl/d cur-
rently to about 100,000 bbl/d by 2022, Cosme Vargas,
technical manager for crude oil assets for Repsol, said 
in a Bloomberg article.

The Carabobo oil project, located in the Orinoco, is
currently producing about 5,000 bbl/d of extra-heavy
crude oil and has a plateau gross production of 370,000
boe/d, according to Repsol.

“Current technologies being analyzed to improve pro-
duction [in the Orinoco] are downhole electrical heat-
ing, alternate vapor injection, chemical stimulation,
HASD [horizontal alternative steam drive], SAGD
[steam-assisted gravity drainage] and continuous vapor
injection,” Repsol told E&P.

But the main challenges specifically facing the
Carabobo project, the company said, are “the need for
qualified staff to carry out the heavy workload, the need
for new infrastructure to handle all Faja projects simul-
taneously, the Petrocarabobo project competing with
other projects to receive financing and simultaneous
megaprojects in the country.”

Other projects include those by Chevron, one of the
major oil companies operating in Venezuela. The com-
pany’s production activities are carried out by three affil-
iates, and it has interests in two offshore exploratory
blocks in the Plataforma Deltana region. Net daily pro-
duction from the company’s Venezuelan assets averaged
61,000 bbl of liquids and 736 Mcm (26 MMcf) of natural
gas in 2013, according to the Chevron Corp. 2013 Sup-
plement to the Annual Report.

In the onshore Boscan Field, operated by Petro-
boscan, Chevron reported that 21 development wells
were drilled last year and a financial agreement was exe-
cuted to help secure future field development fund-
ing—$2 billion to help increase daily output to 127,000
bbl from 107,000 bbl, according to media reports. Net
daily production here averaged 26,000 bbl of liquids and
170 Mcm (6 MMcf) of gas that year.

In the Orinoco, where Chevron affiliate Petropiar
operates the Hamaca heavy oil production and upgrad-
ing project, net daily production averaged 25,000 bbl of
synthetic crude, 9,000 bbl of extra-heavy crude oil and
396 Mcm (14 MMcf) of gas in 2013 as EOR studies con-
tinued and 62 development wells were drilled. Mean-

while, activities in the Carabobo area focused on assess-
ing development alternatives, Chevron said in the
report.

The report also showed Chevron affiliate Petroinde-
pendiente, which operates the LL-652 Field in Lake
Maracaibo, had a net daily production average of 198
Mcm (7 MMcf) of gas and 1,000 bbl of liquids.

Not just oil
While Venezuela is known for its oil, offshore gas poten-
tial has attracted attention lately. Venezuela has about 
6 Tcm (195 Tcf) of proven gas reserves, the EIA said.
And demand is high. The country consumed all of the
31 Bcm (1.1 Tcf) of gas produced in 2011.

Repsol, along with partner Eni, is taking a three-phase
approach to development of gas reserves for its Cardón
IV project in the Perla Field, believed to hold more 
than 461 Bcm (16.3 Tcf) of gas in place about 80 km 
(50 miles) offshore in the Gulf of Venezuela.

“First, a production of 300 MMcf/d [8.5 MMcm/d]
starting in April 2015, a second production of 800
MMcf/d [23 MMcm/d] in 2017 and a final phase of 
an expected maximum production of 1,200 MMcf/d 
[34 MMcm/d] by 2020. This production includes an esti-
mate of 26 producing wells in total,” Repsol said. “The
first molecules of gas to be produced from this field are
intended for December 2014 by the launching of a plant
with an early production of 150 MMcf/d [4 MMcm/d].”

Repsol and partner Eni expect to start production from the

Cardón IV Block in the offshore Perla gas field by year-end 2014.

(Source: Repsol)
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In addition, Rosneft has undertaken greenfield gas
projects offshore Venezuela. An agreement signed
between Rosneft and PDVSA allows the two to jointly
evaluate the technical and economic viability of offshore
gas and condensate production, gas liquefaction for
export, and further prospects for JVs for development of
gas and gas condensate fields.

“To carry out joint studies, the parties will set up a
managing committee and working teams, and PDVSA
will provide information required for studies to Ros-
neft,” the company said. “Companies will evaluate the
possibility of implementation of joint projects on the
Rio Caribe and Mejillones fields (State II of the Mariscal
Sucre Project) and exploration in the Venezuelan part
of the Caribbean basin and in the Gulf of Venezuela as
well as near the Atlantic Coast of Venezuela.”

Seeking assets
Latin America-focused Pluspetrol is in the process of
acquiring $400 million worth of producing Venezuelan
conventional assets from Houston-based Harvest Natu-
ral Resources. Pluspetrol has closed on the first phase of
the deal and was involved in the second phase, which

involves some government and shareholder approvals,
Pluspetrol CEO Steven Crowell said during the IHS
CERAWeek conference in Houston.

“Why Venezuela? It’s chaos,” Crowell said. “But for us,
that’s where the resource is.”

Waiting for banks to grant loans for Venezuela is not a
chance the company wants to take. Crowell said the field
is open to everyone in Venezuela. Delaying could mean
getting trampled by the competition.

“We’ve got to be first movers. We’ve got to be contrar-
ian,” Crowell said. And luckily for Pluspetrol, he added,
the company has shareholders who take a long-term
view. “Looking at political risks from inside out is differ-
ent from looking at political risks from a boardroom in
Houston or London or wherever. We understand there
are going to be cycles. We understand there are going to
be times when it’s difficult. We are incredibly apolitical
in our approach and do not make deals with any given
government because we know that will change.”

The bulk of Pluspetrol’s assets are in Peru with some
assets in Argentina, but the company wants to diversify.

“Philosophically, we try to go where the resource is. If
we need to do something different later, it’s OK, but
we’ve got to go where the resource is,” he said. “If you
are not willing to take risks, then you’ve got to wait until
everything is perfect and be prepared to pay a lot.”

Long-term solutions
Despite some companies’ abilities to see the big picture,
looking past today’s risk to long-term investments and in
between Venezuela’s ability to close finance deals in the
energy sector, signs of tough times and desperate meas-
ures are apparent.

In November 2013, for example, the Venezuelan gov-
ernment seized two of Houston-based Superior Energy
Services’ hydraulic snubbing units from its facility in
Anaco. At the time, Superior said PDSVA owed the com-
pany about $9 million. PDSVA reportedly seized the
units after they were shut down because of the overdue
payments.

As the country’s economic situation appeared to
worsen with escalating protests, IHS provided insight
from an oil industry perspective. Carlos Bellorin, a sen-
ior petroleum analyst with the firm, described how
Venezuela has changed since the death of Chávez.

“While Chávez entailed some sort of a political stabil-
ity but tough fiscal terms for oil industry participants,
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Rosneft says Venezuela is a ‘long-range investment’ and can 

help the company gain expertise to apply to its tight oil 

reserves in East Siberia and the Far East. (Source: Rosneft)
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Nicolas Máduro’s government might mean the opposite;
less political and economic stability might force him to
relax the fiscal terms for oil industry participants,” Bel-
lorin said in a prepared statement. “Máduro’s govern-
ment faces very tough challenges in order to fulfill the
late President Chávez’s promises of finally increasing oil
and nonassociated gas production.”

Hefty investments from international oil companies
are needed, but such investors are not willing to pursue
major capital projects in Venezuela because of factors
that include “tough fiscal conditions, a very unattractive
exchange regime framework and galloping inflation,”
according to Bellorin. 

The current administration’s approval of the Exchange
Regime Law could improve investor sentiment toward the
country, but it will not solve the problem, he said.

Bellorin acknowledged the fact that the Venezuelan
government has been active in entering several financial
agreements such as the one with Chevron and a $4 bil-
lion loan agreement with China’s Development Bank

Corp. to increase production in the Orinoco Belt. Such
agreements, he said, give more operational and finan-
cial control to partnering international companies to
increase production.

“However, long-term solutions, honoring current con-
tracts and more incentives are needed in order to really
meet the country’s plan to increase production. This is
even more important and urgent now when other oil-
producing countries in the region are either opening
their doors to foreign investors, such as Mexico, or offer-
ing very attractive fields with very competitive terms,
such as Brazil,” Bellorin said.

“Many international players in Venezuela apparently
have understood this situation and have been strength-
ening their stance in negotiations with the government.
How to use this newly gained leverage will very much
depend on their success in negotiating better conditions
for their projects. Nevertheless, the pace of these
inevitable changes will depend on the oil prices level in
the short to medium run.”
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AFRICA

OMV enters Namibia exploration project

OMV has entered an offshore exploration project in

Namibia by acquiring a 65% interest along with Murphy

Luderitz Oil Co. Ltd. in two exploration blocks

from Cowan Petroleum, OMV said in a press release.

OMV will take 25% while Murphy will be the operator of

the joint venture with an interest of 40%. Cowan will

retain 20% equity. The remaining 15% is held by the

Namibian national oil company NAMCOR. The permit

PEL 046 covers blocks 2613A and 2613B, which total

about 11,000 sq km (4,250 sq miles).

Statoil farms out Angolan presalt interest

Statoil has signed an agreement to farm out a 15% inter-

est to WRG Angola Block 39 Ltd. in the Statoil-operated

Block 39 offshore Angola in the Kwanza presalt basin, a

press release said. WRG is a 50/50 joint venture com-

prising White Rose Energy Ventures and Genel Energy

Plc. Statoil operates Block 39 and retains a 40% interest

after the farm-out. The remaining interest is held

by Sonangol P&P (30%), Total (15%) and WRG (15%).

ASIA-PACIFIC

CNOOC finds gas with Bohai Bay probe

China National Offshore Oil Corp. Ltd. (CNOOC) 

has made a new shallow-water gas find in Bohai Bay.

CNOOC reported that it has made a mid-size gas discov-

ery in the south central Bohai Bay region with the 22-1-2

well drilled in a water depth of 25 m (82 ft). It encoun-

tered a total reservoir thickness measured at 92 m (301

ft) and tested at 402 Mcm/d (14.2 MMcf/d) of gas.

Husky starts production at Liwan Gas Project

Husky Energy and China National Offshore Oil Corp.

Ltd. have commenced first production at Liwan Gas

Project in the South China Sea, according to a Husky

news release. Located about 300 km (185 miles) south-

east of the Hong Kong Special Administrative Region,

the project consists of three fields: Liwan 3-1, Liuhua 34-

2 and Liuhua 29-1, which share a subsea production sys-

tem, subsea pipeline transportation and onshore gas

processing infrastructure. The Liwan 3-1 field has

started production. The Liuhua 34-2 field will be tied

into the Liwan infrastructure in the second half of 2014. 

RUSSIA CIS

Max hits oil, gas in final Sagiz West well

Max Petroleum Plc’s SAGW-7 appraisal well has reached

a depth of 1,438 m (4,718 ft) with electric logs indicat-

ing 24 m (79 ft) of net pay in four Triassic reservoirs

including 19 m (62 ft) of net oil pay in three upper

reservoirs and 5 m (16 ft) of net gas pay in one lower

reservoir. SAGW-7 is the final well in the current

appraisal drilling program in the Sagiz West Field in

Kazakhstan. The company said the reservoir quality is

excellent, with porosities ranging from 15% to 27%. 

MIDDLE EAST

Shakrok-1 encounters gas, condensate in Kurdistan

The Shakrok-1 well in the Kurdistan region of Iraq has

reached its total depth, with wireline logs and fluid sam-

pling indicating the presence of a 27-m (89-ft) gas and

condensate column, Petroceltic International said in a

news release. The well reached a depth of 3,538 m

(11,608 ft) in the Triassic Geli Khana formation. The co-

venturers have decided not to test this Triassic zone, and

the interval will now be plugged and abandoned. The

forward plan for the well is to carry out a comprehen-

sive testing program over a number of prospective oil

zones in the Jurassic. 

Shell lifts first crude oil from Majnoon

The Majnoon oil field has successfully exported its first
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OMV has acquired an interest in blocks 2613A and 2613B off-

shore Namibia. (Source: OMV)
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shipment of crude oil to Shell Trading, a significant mile-
stone for the oil field, Shell said in a news release. The
field is operated by Shell in partnership with South Oil
Co., Petronas and Missan Oil in southern Iraq. The
achievement comes as production at the Majnoon oil
field has reached a current average of 210,000 bbl/d of
oil, higher than the 175,000 bbl/d first commercial pro-
duction target. Shell and its partners successfully recom-
menced production from Majnoon in September 2013
following the completion of major overhaul works,
including 28 sq km (11 sq miles) of mine clearance,
extensive refurbishment of brownfield facilities to meet
safety standards and the construction of a new greenfield
central processing facility to allow for increased produc-
tion capacity. To date, 18 new wells have been drilled.

EUROPE

Statoil hits oil column in Johan Sverdrup

Statoil’s appraisal well 16/2-19 on the northern margin
of the Johan Sverdrup field in production license (PL)
265 encountered a gross oil column of 4.5 m (15 ft) in
sandstones believed to represent the Statfjord Forma-
tion, according to a press release from partner Det
norske oljeselskap ASA. The partnership will drill a side-
track well about 1,000 m (3,280 ft) to the southwest with
the objective of clarifying the northern extent of the
Johan Sverdrup main reservoir of the Draupne Forma-
tion sandstones. Licensees in PL 265 are Statoil (opera-
tor, 40%), Petoro AS (30%), Det norske (20%)
and Lundin Norway AS (10%).

Croatia opens offshore license round

Croatia’s Minister of Economy Ivan Vrdoljak officially
opened Croatia’s first offshore license round April 2. 
The license round comprises a total area of 36,823 sq km
(14,217 sq miles) divided into 29 blocks. All 29 blocks are
available in the license round. The fiscal terms are based
on a production-sharing agreement model with a five-year
exploration phase and a 25-year production phase, the
release said. Bids are due Nov. 3, 2014.

NORTH AMERICA

Imperial Oil sells Western Canada assets

Imperial Oil Ltd., the Canadian energy company majority-
owned by ExxonMobil Corp., agreed to sell some assets
to Whitecap Resources Inc. for about $774 million as it
focuses on larger oil sands projects. The conventional oil

and natural gas assets in British Columbia and Alberta
produced the equivalent of about 15,000 bbl/d of oil in
2013, the company said in a statement. Half of the produc-
tion is oil, and the other half is gas. 

SOUTH AMERICA

New Brazil round suggested for 2015

Brazil is preparing plans for another licensing round
some time toward the middle of next year, according 
to the latest reports. Marco Antônio Martins Almeida,
petroleum secretary at Brazil’s Energy Ministry, has 
said that plans are being prepared to hold a new oil
rights auction mid-2015, which gives more time for 
sale rules to be drawn up, Reuters reported. However,
Brazil’s Magda Chambriard, head of the country’s oil
regulator, signaled back in March that she was taking 
a “conservative” approach toward another licensing
round, which was taken to mean that another annual
license auction may not take place this year.

Repsol begins gas production in Kinteroni

Repsol has started gas production in the Kinteroni Field.
The field, located in Cuzco, east of Lima, Peru, will ini-
tially produce 20,000 boe/d, which is expected to double
by 2016, the company said in a news release. Repsol is the
operator of the project with a 53.84% stake, with Petro-
bras holding the remaining 46.16%. Kinteroni is located
in Block 57, east of Peru’s Andes mountain range, and is
one of the most promising gas-prone exploratory plays in
Peru, Repsol said in the release. In 2012, Repsol made
another large discovery in the area, Sagari. Preliminary
estimates indicate the field may hold resources of
between 57 Bcm and 85 Bcm (2 Tcf and 3 Tcf) of gas.

Repsol has started gas production in the Kinteroni Field in

Cuzco, Peru. (Source: Repsol)
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on the
MOVE

PEOPLE

CONSOL tapped Nicholas J.

DeIuliis (left) to be its next

president and CEO. J. Brett

Harvey, the former CEO, 

will become executive chairman.

T.K. Das became president of

FloaTEC. 

Kenneth Hopkins has taken on the role

of COO for Max Petroleum.

Ken Aitken became CEO for Empire

Oil & Gas.

ARKeX has chosen Jim White

(right) to be the company’s

president. 

FMC Technologies selected

Maryann T. Seaman (left) as

executive vice president. 

Graham Dowland will serve as Aurora

Oil & Gas Ltd.’s CFO.

William Picquet retired from Ultra

Petroleum Corp., and Brad Johnson

was promoted to senior vice president

of operations.

Sam Hanton was promoted to director

of the survey division, and Alan Buchan

was promoted to director of survey

projects for Nautronix.

Knight Oil Tools named

Chris Rosson (left) senior

vice president of global

resources. 

Harkand appointed Mike Brown gen-

eral manager of diving services in

North America.

Jack Harper took on the position of

executive vice president for Concho

Resources. The company also named

John Surma to the board of directors.

Phil Adderley became technical and

quality director for Fine Tubes.

BP named David

Campbell (left) as

the head of its Russ-

ian business and Dr.

Angela Strank (right) as chief scientist. 

Sembcorp Marine Ltd. appointed Mohd

Hassan Marican, a former president and

CEO of Petronas, as chairman.

David Bolton joined Energen Corp. as

vice president for land.

Paradigm named Dave

Rhodes (right) executive vice

president of sales, services

and marketing. 

Stabil Drill, a subsidiary of

Superior Energy Services,

made A. Mauricio Alvarez

(left) Latin America sales

manager. 

dGB Earth Sciences

appointed Gary Smith

(left) vice president of 

sales and marketing.

Wellsite Rental Services 

LLC made Rex Ferrier

(right) vice president for

Texas operations. 

Simon Goldsworthy (left)

became business develop-

ment manager for NCS Sur-

vey, an Acteon company. 

Dr. William A. Schneider Sr., chairman

of FairfieldNodal, is retiring after more

than 33 years of service. Walter Pharris

has been named the new chairman.

Hari Vamadevan (right) has

been appointed as DNV GL’s

regional manager for U.K.

and Southern Africa.  

Apollo tapped Jonathan White as busi-

ness development director.

Rob Gaines (right) joined

iSiS-Ex as business develop-

ment manager. 

Wood Group Mus-

tang promoted Tim

Griffin (left) to vice

president of indus-

trial operations for the company’s

North American industrial division.

Troy Reynolds (right) was promoted to

general manager of process plants for

Deer Park, Texas. 

John Stumpf was named senior vice

president of business development and

midstream for WBI Energy Inc. 

Aminex added Bernard Andre as 

Tanzanian exploration advisor.

Howard J. Thill retired as vice presi-

dent of corporate, government and

investor relations of Marathon Oil

Corp. after 12 years of service. Paul

Weeditz assumed the role of director 

of corporate communications for the

company.

Oil and Natural Gas Corp. (ONGC)

made Dr. Anil Bhandari director of

exploration of ONGC Videsh Ltd., the

company’s overseas upstream unit.

Saudi Aramco named Abdallah Al

Saadan senior vice president of

finance, strategy and development.

James H. Browning joined the board of

directors of Endeavour International

Corp.

COMPANIES

GE broke ground on its new Oil &

Gas Manufacturing Facility located in

Dammam, Saudi Arabia. The first

phase of the new facility will be the
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construction of a 9,500-sq-m (102,250-
sq-ft) building scheduled for comple-
tion by December 2014. The focus will
be on expanding the manufacturing
capability and operations of the
nearby pressure control facility, accel-
erating deliveries on equipment such
as wellheads and valves.

PD&MS Energy and Harlen have 
committed $4.2 million to a new 
offshore engineering facility in a 
Scotland port. The 3,600-sq-m
(38,750-sq-ft) facility on Princess
Alexandra Wharf at Port of Dundee is
optimized for rig repair and upgrades,
vessel repair and mobilizations, large
fabrications, and general work across
other energy sectors.

Applus+ Laboratories is opening a
new facility in Bryne, Norway, to 
provide mechanical, metallurgy and
corrosion testing services to the indus-
try. The facility has been granted NS-
EN ISO 17025 accreditation and is
located in the heart of Stavanger’s oil
and gas hub.

Tri Tool Inc. will open a new 1,400-sq-
m (15,000-sq-ft) office and warehouse
location in Houston to serve the Gulf
region. The company will house, rent
and service its pipeline equipment
and mobilize service personnel from
the location. The facility also will be
the base for the company’s CNC
Counterbore Service with newly 
developed machining technology.
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M
ention gas to liquids (GTL) and most people think
of megascale projects exemplified by Shell’s Pearl

facility in Qatar. But multibillion-dollar projects are not
the only route available to companies looking to take
advantage of price differences between stranded, prob-
lem or undervalued gas and valuable liquid fuels. 

North America provides an obvious opportunity with its
$100 oil and $4 gas. Shale gas is a mass-produced and dis-
tributed phenomenon, with thousands of small wells being
drilled across North America. LNG and CNG have their
niches, but GTL is a product for the mainstream, compati-
ble with existing engines and fueling infrastructure. 

Smaller scale GTL is a perfect complement to the shale
revolution, giving gas producers the option of accessing
oil pricing. Instead of taking a damaging write-off on high
book-value shale gas reserves, producers could extract
their value by investing in GTL. If producers considered
the upside GTL could bring as they decide where to drill,
they could increase chance weighted values, encouraging
more drilling and potentially more discoveries of oil. 

Velocys has been selected as a Fischer-Tropsch supplier
to three commercial GTL plants in the U.S. A joint ven-
ture including Waste Management, NRG Energy, Ventech
and Velocys will develop GTL plants using a combination
of natural gas and biogas/landfill gas, the first of which

will be located at one of Waste Management’s landfill sites
in the central U.S. 

Conventional GTL technology deployed by Shell and
Sasol is only economic for plants producing 30,000 bbl/d
or more. Only about 6% of the world’s known gas fields
are large enough to sustain a GTL plant of that size. In
contrast, smaller scale GTL plants are designed to be 
economic at 1,500 bbl/d to 15,000 bbl/d, needing 425
Mcm/d to 4.2 MMcm/d (15 MMscf/d to 150 MMscf/d)
of gas as feedstock. Distributed GTL could unlock up to
50% of the remaining fields that conventional GTL can-
not economically exploit. 

Process intensification enabled by Velocys technology
completely changes the GTL game. Compare megapro-
jects costing about $19 billion with standardized 3,000
bbl/d units costing about $300 million. Compare Sasol’s
Lake Charles plant, expected to begin production in 2019
at the earliest, with a smaller scale plant that could be tak-
ing advantage of the price arbitrage within two years of a
final investment decision. Compare Pearl, a site that occu-
pies hundreds of acres, with Pinto Energy’s brownfield
site of a few tens of acres. Compare the unique designs
necessary for world-scale projects with the modular
“design-once, build-many” approach, which reduces 
costs, onsite construction, project complexity and risk. 

The modular construction methods intrinsic to smaller
scale GTL make its deployment ideal for remote produc-
tion and arctic conditions. With onsite upgrading, fuels
can be produced for isolated markets where import costs
are high. GTL will often be the most economic develop-
ment route for onshore gas in accumulations below 56.6
Bcm (2 Tcf) at a distance from market or infrastructure. 

Offshore, GTL is being designed for use onboard FPSO
vessels, producing syncrude that can be blended into
petroleum crude as a route to market. This development
would not only meet flaring restrictions during produc-
tion but also would allow well tests and so unlock develop-
ment of new oil fields.

No longer is GTL something that only majors can con-
template. The development of shale gas was made possi-
ble by the many independents operating across North
America. This same pioneering mindset will drive the dis-
tributed monetization of shale gas and other stranded
reserves across the continent and beyond. It will have
smaller scale GTL at its heart.
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Smaller scale GTL is game-changer
A joint venture will develop smaller scale GTL plants at U.S. landfills.

Roy Lipski, Velocys

This three-core Fischer-

Tropsch reactor has a production 

capacity of 125 bbl/d. (Source: Velocys)
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