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collaboration critical to
technology development
n Offshore industry will need to communicate within the industry and
outside to meet future technology needs.

Development of the technology needed to meet the
future challenges of offshore operations will require

collaboration within the industry, with academia and
outside the energy sector, said James Dupree, COO of
reservoir development and technology for BP.

“We can’t do all of this alone. We believe that in the fu-
ture we will have to be far more collaborative,” he said.

Dupree spoke at the OTC topical breakfast “Emerging
Offshore Technology Trends: More Value from Technol-
ogy and Faster Cycle Times.”

“We’re in a high-tech industry, and we rely on technol-
ogy to safely explore and develop hydrocarbons, espe-
cially in deepwater,” he said. “We develop those
technologies ourselves, and sometimes we add more
technology looking externally.”

e traditional model for developing technologies is
changing, Dupree said, at least inside BP. 

“Going forward we think it’s
going to take a lot more external
collaboration with academia and
other industries,” he said. “The
technology vision is changing
within BP.”

Dupree said that BP spends
about 65% of its funding on ap-
plied research. “We test our as-
sets, look at our asset needs, and

test how we’re going to go out and make those incre-
mental changes in technology going forward. And
then we spend about 30% of our money trying to fund
those things that we can look for going forward—
those big leaps.”

Dupree named deepwater, imaging, EOR and 20,000-
psi (20k) technology as major areas of research for BP.

By eLDon BALL

This is what a cardiovascular surgeon does every
day: “I use energy. I navigate hollow tubes

through a structure to a target, I access the target, and
once I access that target, I am involved in maintain-
ing volume flow from point A to point B.”

Seem similar to the energy biz? Dr. Alan B. Lums-
den, medical director at Houston Methodist DeBakey
Heart and Vascular Center, agrees and has seized the
opportunity to find common ground and share his in-
dustry’s knowledge with technology leaders in energy
and space exploration.

“Sometimes we take the
pump out and it’s called a heart
transplant, but the bottom line is
that many of the analytical tools
that we use are very similar to
the tools that you use,” Lumsden
told his audience at an OTC
Monday morning topical break-
fast. e forum focused on the
Pumps and Pipes program that
encourages cooperation between

the medical and energy industries to develop innova-
tive technologies.

The ongoing brainstorming session between en-
ergy and medicine isn’t new. The Greenfield Kim-
ray filter from the 1960s was developed to be placed
into the inferior vena cava to shield the heart and
lungs from blood clots. It is based on drillers’ de-
ployment of a “junk basket” to retain debris during
well work.

“Many of the solutions to my
problems already have been
found,” Lumsden said. All that is
needed to find those answers is
the ability to rummage around
“the other guy’s toolkit.”

e collaboration is more than
pure science, though. Without

robots: subsea ‘trucks’
delivering More data
n R&D center and its partners seek to advance the use of marine robotics 
for the ultradeep offshore.

Without ROVs and submarines, the world would be a
much shallower place. Prowling the seafloor at

depths no human could tackle unassisted, these vehicles
brought light to the darkness that entombed the R.M.S. Ti-
tanic for decades and continue the search for the remains of
Malaysia Airlines Flight 370. e transition by ROVs from
deepsea explorer to industry-trusted robotic handyman was
only natural, and soon the same will be said for AUVs.

According to a Douglas-Westwood report, the
global AUV fleet will increase 42% in the 2014 to

2018 period, compared to the previous five years. The
fleet is forecast to total 825 units, with demand
strongest in the military sector. The highest growth,
however, is expected to come from the commercial
sector where technology enhancements in sensing
and battery endurance have created applications in
the oil and gas industry. 

“ere is a move to more sophisticated robotic systems
that are increasingly capable, even in autonomous situa-
tions. Robots are just trucks; they’re only as sophisticated
as the sensors, payload and soware you put on them,”

Alliance:
The heart of
progress
n Doctors and engineers find 
common ground in oilfield and 
medical technology.

see trends

continued on page 29

see robots continued on page 29

see alliance continued on page 31
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tuesday, May 5

7:30 a.m. to 5 p.m. ...................................Registration

7:30 a.m. to 9 a.m. ...................................Topical/industry Breakfasts

9 a.m. to 5 p.m. ........................................University R&D showcase  

9 a.m. to 5:30 p.m. ...................................exhibition

9:30 a.m. to 12 p.m...................................Technical sessions

12:15 p.m. to 1:30 p.m..............................eposter session

12:15 p.m. to 1:45 p.m..............................Topical Luncheons

2 p.m. to 4:30 p.m. ...................................Technical sessions

4 p.m. to 6 p.m. ........................................pursuing opportunities in the Brazilian Market

networking event

7:05 p.m. .................................................oTC night at the Ballpark 

(houston Astros at Minute Maid park)

7:30 p.m. .................................................oTC night with the houston Dynamo 

(at BBVA Compass stadium)

Wednesday, May 6

7:30 a.m. to 5 p.m. ...................................Registration

7:30 a.m. to 9 a.m. ...................................Topical/industry/ethics Breakfasts

9 a.m. to 5 p.m. ........................................University R&D showcase  

9 a.m. to 5:30 p.m. ...................................exhibition

9:30 a.m. to 12 p.m...................................Technical sessions

12:15 p.m. to 1:30 p.m..............................eposter session

12:15 p.m. to 1:45 p.m..............................Topical Luncheons

2 p.m. to 4:30 p.m. ...................................Technical sessions

4 p.m. to 6 p.m. ........................................subsurface integration:

Where engineering and Geoscience Meet 

networking event

6 p.m. to 8 p.m. ........................................oTC Appreciation Concert 

(doors open at 5:30 p.m.)

thursday, May 7

7:30 a.m. to 2 p.m. ...................................Registration

7:30 a.m. to 9 a.m. ...................................Topical/industry Breakfasts

7:30 a.m. to 3 p.m. ...................................energy education institute: Teacher Workshop 

8:30 a.m. to 1:30 p.m................................energy education institute:

high school student sTeM event

9 a.m. to 2 p.m. ........................................exhibition

9 a.m. to 2 p.m. ........................................University R&D showcase 

9:30 a.m. to 12 p.m...................................Technical sessions

12:15 p.m. to 1:30 p.m..............................eposter session

12:15 p.m. to 1:45 p.m..............................Topical Luncheons

1 p.m. to 2 p.m. ........................................professional Development session: how to start

your own Business

2 p.m. to 4 p.m. ........................................professional Development session: networking

effectively to Build Beneficial Relationships

2 p.m. to 4:30 p.m. ...................................Technical sessions

4 p.m. to 5 p.m. ........................................oTC Closing Reception

Friday, May 8

7 a.m. to 5 p.m. ........................................new event: d5 at the University of houston

All events in conjunction with oTC 2015 will be held at nRG park in houston, unless noted 
otherwise.
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The 2015 Spotlight on New Technology Awards given
by OTC recognize the latest and most significant ad-

vances in the offshore industry. Nine of this year’s 17 win-
ners appeared in Monday’s show daily. ey included
Baker Hughes for its MultiNode all-electric intelligent
well system and Cameron for the Mark IV High-Avail-
ability BOP Control System. Fishbones, a Small Business
winner, was recognized for the Dreamliner, and FMC
Technologies earned an award for its Annulus Monitoring

System. Halliburton received an award for the RezCon-
nect Well Testing System, and Oceaneering won for both
the Deepwater Pile Dredge and the Magna Subsea Inspec-
tion System. OneSubsea was recognized for the Multi-
phase Compressor, and SBM Offshore earned an award
for the ARCA Chain Connector. 

Reservoir mapping service enhances 
field development strategies
Schlumberger has received an award for the GeoSphere
reservoir mapping-while-drilling service. e service
reveals features in subsurface beddings and fluid contacts

at the reservoir scale to optimize well landing operations,
steering capabilities and mapping of multiple boundaries
using new deep-direction resistivity measurements en-
abled by proprietary real-time interpretation techniques.
With a deep range of investigation that extends more than

30 m (100 ) from the wellbore, drilling
teams can use the service to reduce drilling
risk and accurately land wells, resulting in
the elimination of pilot holes. 

In addition, the real-time reservoir map-
ping-while-drilling service enables the po-
sitioning of wells within target reservoirs,
away from fluid boundaries, leading to in-
creased reservoir exposure as well as allow-
ing geoscientists to refine their seismic
interpretation and geological and structural
models. e GeoSphere service has been
tested in more than 140 wells worldwide,
including locations in North America,
South America, Europe, the Middle East,
Russia and Australia.

For more information, visit Schlum-
berger at booth 4541.

Photorealistic reservoir geology service
helps model reservoir distribution
Schlumberger received an award for the
Quanta Geo photorealistic reservoir geol-
ogy service. e service, which includes the
industry’s first microresistivity imager that
produces oriented photorealistic core-like
images of the formation in wells drilled with
oil-base mud (OBM), redefines imaging in
OBM to provide highly detailed, core-like
microresistivity images that visually repre-
sent formation geology. ese images en-
able confident visual identification of facies
and determination of directional trends,
thus reducing uncertainty in reservoir mod-
els, making better field development plans
and quantifying project economics. 

Geological imaging in wells drilled with
OBM has been recognized as a major tech-
nical challenge, particularly in deepwater.
e physics of the Quanta Geo service’s
high-resolution array of 192 microelec-

spotlight award Winners 
lead industry innovation
n Winners represent the most significant advances made in the 
offshore industry.

By hART eneRGy sTAff
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The Geosphere reservoir mapping-while-drilling service

reveals subsurface-bedding and fluid-contact details

more than 30 m from the wellbore. (image courtesy of

schlumberger)

The Quanta Geo service produces photo-

realistic core-like images of the formation

in wells drilled with oBM.  (image courtesy

of schlumberger)
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trodes overcomes the electrically resistive barrier imposed
by OBM. e service is combinable with most other
Schlumberger wireline openhole tools.

For more information, visit Schlumberger at booth 4541.

Tool inspects coated lines without interrupting 
production, removing coatings
Tracerco received an award for Discovery. Discovery rev-
olutionizes subsea pipeline inspection, allowing operators
to externally inspect coated lines for flow assurance and
pipeline integrity issues without removing any coatings.
e tool can nonintrusively visualize wall deterioration
and the contents of unpiggable coated pipelines. Discov-
ery provides data without production interruption; iden-
tifies hydrate, wax, asphaltene or scale; and provides
results in real time. It achieves all of this without the need
to remove the pipe’s protective coating or cleaning wax
buildup. is reduces the risk of corrosion, eliminates the
expense of deploying divers and saves time and money by
not stopping production.

Discovery is now field-proven, having completed hun-
dreds of deepwater scans.

For more information, visit booth 8213.

Technology offers new way of cutting
through piles, conductors
Versabar has received an award for the
VersaCutter. e VersaCutter is a subsea
cutting tool that provides a safer, more effi-
cient and environmentally friendly way of
cutting through offshore platform piles and
well conductors at a depth of up to 6 m (20
) below the mud line. e VersaCutter de-
livers a long reciprocating cutting wire
below the mud line by jetting, with the wire
continuously cutting through the piles and
conductors. 

e VersaCutter prototype successfully
severed through a 60-degree caisson along
with both internal and external conductors
(a total of eight interfaces of steel and con-
crete) to remove a 250-ton caisson-
mounted topside in just 10 hours. Aer the
success of the prototype, Versabar is now
moving toward the next phase of develop-
ment for a production model.

For more information, visit booth 2577.

Subsea water-cut meter not affected by
presence of free gas
Weatherford received an award for the Red
Eye subsea water-cut meter. Designed to
handle the harsh subsea environment, the

meter uses near-infrared absorption to provide water-onset
detection, water-cut measurement and water-to-hydrate
inhibitor-ratio measurement. e meter can operate in full
three-phase flowstreams at any gas-volume fraction. 

With its advanced technology,
the Red Eye subsea water-cut meter
provides extremely sensitive water-
onset detection and is unaffected by
changes in salinity, hydrogen sulfide
or CO2 content. e unit is not re-
quired to correct for changes in
these parameters, unlike other tech-
nologies. Also the hardware is
ruggedized and marinized to ac-

commodate stringent requirements of subsea applica-
tions. e device measures water-cut and water-methanol
concentration without being affected by the presence of
free gas. ere is no need to know how much gas is pres-
ent (gas volume fraction) or the pressure-volume-tem-
perature properties of the gas, which makes the meter
easy to configure and operate.

For more information, visit booth 3541.

Monitor’s angular rate gyro improves
downhole understanding
Weatherford received an award for the Total Vibration
Monitor with Angular Rate Gyro (TVM+). e monitor
is a downhole sensor that provides critical drilling dy-
namics data in real time and recorded formats and uses
the industry’s first MEMS-based (micro-electromechan-
ical system) angular rate gyro. e inclusion of the angu-
lar rate gyro led to significant advances in the
understanding and characterization of downhole tor-
sional dynamics. is device enables downhole-sensor

see sPotliGHt aWards continued on page 30

Discovery can nonintrusively visualize wall

deterioration and the contents of unpig-

gable coated pipelines. (photo courtesy of

Tracerco)

The Red eye subsea water-cut

meter uses near-infrared absorp-

tion tonprovide water-onset de-

tection, water-cut measurement

and water-to-hydrate inhibitor-

ratio measurement. (image cour-

tesy of Weatherford)

The VersaCutter provides a new way of

cutting through offshore platform piles

and well conductors. (photo courtesy of

Versabar)



With the federal Bureau of Ocean Management
(BOEM) working on its next five-year offshore

plan, a member of Congress said on May 4 that its meager
offering of leases has become a bureaucratic nightmare.  

Representative Rob Bishop, chairman of the U.S.
House Resources Committee, said private industry has
made strides with onshore technology, but largely that’s
been through the exploitation of private and state
lands. Bishop joined panelists at the OTC panel “Off-
shore Energy Development: Improving Federal and
State Cooperation.” 

Nowadays, the federal govern-
ment owns one-third of the country
and has severely limited exploration
on its lands, Bishop said. e same
is true in the water.  

“The federal government has to
do more in offering leasing op-
portunities,” Bishop said. “One
lease in the Atlantic and three in
the Arctic is extremely under-
whelming.”

BOEM is in the process of developing its 2017 to 2022
five-year leasing plan for the exploration of the U.S.
Outer Continental Shelf (OCS).

e plan is a critical part of America’s energy policy.
BOEM estimates the U.S. OCS holds technically recov-
erable resources of about 90 Bbbl of oil and more than
11.3 Tcm (400 Tcf) of natural gas. 

Abbey Hopper, BOEM director, said her agency is lis-
tening to all players. 

Hopper announced at the panel that BOEM has in-
stituted a specific state outreach program in which the
agency will write to each of the governors and invite
them to have a conversation with the bureau. “We have
just concluded 23 scoping sessions throughout the
United States, many in the mid- and south-Atlantic,”
she said. 

Hopper said communication is key. BOEM received
more than 28,000 comments in support of
offshore energy exploration, according to
the Consumer Energy Alliance. Hopper
said BOEM is a regulatory agency. 

“We are bound by statutory authority,”
she said. “We balance environment and
economic development. We don’t think
you have to choose one or the other—it’s
how we account for both.”

More communication needs to happen. 
Bishop said BOEM’s five-year plans need

to be looked at more closely and with new
seismic information that isn’t decades old.
“States need to be allowed to do more than
comment on what government deigns them
to do,” Bishop said. 

e government
must do more in of-
fering offshore leasing
opportunities if it
wants to move away
from being “bullied
by OPEC” and toward
being “an ally to our
friends,” Bishop said.

Despite the muted
oil commodity market and record sup-
plies at Cushing, Okla., the U.S. still im-
ports about 7.3 MMbbl/d of crude oil to
meet demand, according to the U.S. En-
ergy Information Administration. The
agency estimated in its 2014 Annual En-
ergy Outlook that U.S. crude oil produc-
tion might meet 50% of demand in 2030
and 45% of demand in 2040. 

North Carolina Governor Pat McCrory,
a panelist and chairman of the Outer
Continental Governors Coalition, said
the waters off his state have not been seis-
mically surveyed in 25 years. He wants to
conduct seismic tests by the fall but noted
that the testing isn’t just for use for oil and
gas explorers but for wind and solar
power generation. 

But his state’s relationship with the fed-
eral government is muddied by finances. 

“If we get into the energy business in
federal waters, we want to have some
revenue-sharing policy very similar to
what the Gulf states have,” he said. “Cur-
rently, the federal government is not
considering at the executive level rev-
enue sharing, which would make it very
difficult to sell to the general public of
North Carolina citizens.”

McCrory’s dilemma was in telling North
Carolinians the state is in the offshore busi-
ness but doesn’t get to share in that rev-
enue. “Without that, you’re not going to
have any governor support for offshore ex-
ploration,” he said. n

lawmakers say Feds, bureaucrats stifle 
offshore exploration  
n BOEM is launching an initiative to talk directly with governors of coastal states. 

By DARRen BARBee

6 TUesDAy | MAy 5, 2015 | oTC shoW DAiLy

Abbey hopper

Rob Bishop





About 1,000 guests gathered at the NRG Stadium
where they were welcomed by the Co-Emcees,

John Gremp of FMC Technologies and Kevin McEvoy
of Oceaneering.

All were there to recognize the winners of the Dis-
tinguished Achievement Awards for Individuals and
Companies as well as the winner of the Heritage
Award. The first was given to Elmer “Bud” Danen-
berger III for his contributions to offshore safety and
environmental protection. Danenberger, who worked
with the U.S. Department of the Interior in the off-

shore oil and gas program for 38 years, told the audi-
ence that regulating in the right way “creates oppor-
tunities” for the industry. He added that for he and
his colleagues the offshore program “was more than
a job to us.”

Company winner Petrobras was represented by its
E&P Director Solange Guedes, who highlighted the im-
portance of this recognition for the company’s network
of technical staff and partnerships as well as the roles
performed by suppliers and the academic community.
“Presalt exploration and production has been a chal-
lenging mission, which we are carrying out in close col-
laboration with our partners, suppliers and the
technical and scientific community. This award is the

result of joint work based on an extensive network of
cooperation,” she said.

The Heritage Award was presented to Ray R. Ayers,
a staff consultant at Stress Engineering Services Inc.,
in recognition of his outstanding 50-plus years in off-
shore R&D and joint industry programs.

The money raised from this year’s event is going to
the IPAA/PESA Energy Education Center for the
benefit of the Energy Institute High School, where
some of the next generation of offshore oil and gas
professionals will come from, and was accepted by
Barry Russell, IPAA’s president and CEO. Nearly $1
million has been raised by OTC for charitable causes
in total so far.  n

annual otc dinner serves up Five-star Menu
n e great and the good gathered at the Annual OTC Dinner on Monday night to recognize the 
achievements of both individuals and companies but also to raise money for a worthy charitable cause.

By MARK ThoMAs
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Top: oTC Chairman ed stokes presented

elmer p. “Bud” Danenberger iii with the

oTC Distinguished Achievement Award at

sunday’s oTC Annual Dinner. Middle:

petrobras e&p Director solange Guedes

accepts the Distinguished Achievement

Award on behalf of the company. Bottom:

Chairman stokes presented Ray R. Ayers

with the heritage Award. (photography

by Corporateeventimages.com)



Local content reached an all-time high on Total’s
CLOV project offshore Angola, with many of the key

fabrication jobs being carried out in country, according
to the “CLOV Angola Project” technical session held
Monday morning at OTC 2015.

Some 25% of the overall budget was targeted at local con-
tent, with half of the work on the subsea umbilical, risers
and flowlines (SURF) package carried out locally. CLOV
comprises the Cravo, Lirio, Orquidea and Violeta fields and
is Total’s fourth large-scale development in golden Block 17.  

As with the previous three, it is based
around an FPSO vessel and an extensive sub-
sea production system. Production started in
June 2014, with capacity of 160,000 bbl/d of
oil. “Local content is a necessity and part of
our unwritten contract with the country,” said
Francois Bichon, CLOV project manager.
“You have to know and be able to demonstrate
what is achievable and what is not realistic. It
was deemed feasible to achieve 10 million
man hours in Angola. at was three times
more than on our previous project at Pazflor.

“For this to be achieved, it would require
a large extension of Angolan yards and in
particular Paenal, which was to berth the
first FPSO [unit] in Angola for integration
work,” he added.

e aim was to fabricate 64,000 tons of
structures in five domestic construction
yards. Bichon said it was essential to ensure
that yard development and manpower re-
cruitment remained on schedule, while
Total also initiated an innovative training
program for the project.

For the SURF package, fabrication and
assembly of production and water-injec-
tion lines, work on the gas export line as
well as riser towers was carried out at the
Sonamet yard in Lobito. Fabrication of um-
bilicals was done at Angoflex in Lobito.

e SURF element of the project required
three hybrid riser towers, nearly 100 km (62
miles) of infield flowlines plus a 32-km (20-
mile) gas export line, while the subsea pro-
duction system of 34 wells—19 producers
and 15 water injectors—is typical of systems
employed by Total in West Africa.  

e integration of a module for the
FPSO vessel was done at the Paenal yard,
another first for Angola.

CLOV, in water depths of 1,100 m to
1,400 m (3,609  to 4,593 ), benefited from
lessons Total had learned on its three earlier
projects, Girassol, Dahlia and Pazflor.  

e heavy oil reservoirs of Orquidea and
Violeta need pressure and flow support and
require the use of both a large water-injec-
tion scheme (six subsea water injectors)
that makes use of produced water from the
FPSO vessel and the installation of a seabed
multiphase pumping (MPP) system based
on helico-axial pumps, former CLOV proj-
ect director, Genevieve Mouillerat said.

e application of the MPP system also
was an element in the overall flow assur-
ance program and the cost-reduction exer-
cise on the project. Its use reduced the
number of the looped flowlines with the
furthest well located 15 km (9 miles) from
the FPSO vessel.

e original plan for CLOV was to have

11 production wells and four water injectors at the time
of first oil, but only nine producers were required to hit
168,668 bbl/d on Oct. 2, 2014.

Mouillerat said the FPSO vessel is a purpose-built unit
of 305 m by 61 m (1,001  by 200 ) and has a topside of
37,000 tons. It can hold 1.78 MMbbl of oil.

It uses an all-electric power system with variable speed
drives and also makes use of the “wash tank” technique
for oil-water separation. Both are firsts on projects de-
veloped by Total. 

Total operates Block 17 with a 40% stake on behalf of
Sonangol (concessionaire), alongside Statoil (23.33%),
Exxon Mobil (20%) and BP (16.67 %).  n

local content Key to angola
cloV development
n Local content was essential in bringing Total’s $8.4 billion CLOV
project onstream.

By John sheehAn
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tech support tips
• email stations are located in the nRG 

Center, hall A entrance, Level 1. 

• oTC is offering free, low-bandwidth wireless

internet access in the lobbies of the nRG

Center, levels 1 and 2, as well as the lobby

of the nRG Arena. The wireless network

name is free internet. This wireless 

access will not be available on the exhibit

floors or meeting rooms. 

• Wireless access in the meeting rooms is

available for $12.95 per day.

• Attendees can find cellphone charging 

stations at one of the convenient locations

along the front wall of the nRG Center 

exhibit hall and lobbies.



As oil companies continue to push the boundaries,
rapidly moving into deeper waters, lower permeabil-

ity reservoirs and toward higher well shut-in pressures,
there is even greater demand for the development of
boosting technologies that will successfully operate
under corresponding conditions to increase production
and improve reservoir recovery.

More than 25 years ago, the first subsea boosting sys-
tems were developed to provide cost-effective solutions
for enabling the acceleration and prolonged production
plateaus of subsea fields. Additionally, subsea boosting

has allowed for the tieback of long step-out fields to ex-
isting production facilities while creating greater poten-
tial for the development of marginally economical fields.

Since then, the industry has seen many subsea pumps
installed, with the first being on Shell’s Draugen Field in
1994. e pump boosted the production 9 km (5.5
miles)to the main platform from the Rogn South satellite
field and helped to successfully increase production by
an additional 5,000 bbl/d of oil, true evidence of the ca-
pability and advantages of using this type of technology. 

Field-proven results
Subsea boosting technology is again making headlines
with successful achievements in Chevron’s Jack and 

St. Malo fields. Located within 40 km (25 miles) of each
other, Jack and St. Malo are about 450 km (280 miles)
south of New Orleans, in about 2,100 m (7,000 ft)
of water.

In a recent analyst call, Jay Johnson, senior vice 
president for Chevron’s upstream operations, said, 
“In the case of Jack/St. Malo, it is expected to yield 
an improvement of 10% to 30%, which equates to 
50 [million] to 150 million barrels of additional 
oil recovery.” He added, “Successful application of 
technology is lowering costs, increasing recovery 
and improving the economic outcomes from our deep-
water projects.”

Uniquely qualified single-phase 
boosting system
Due to the deepwater and long tieback dis-
tances of the Jack and St. Malo fields,
Chevron required a technical solution that
would address these new challenges and
pass a stringent technical qualification pro-
gram (TQP).

e long-term TQP process consisted of
many phases and rounds, resulting in just
one product passing all of the following
qualifications, which include:

• Design and testing to 13k (previous 
maximum was 5k);

• Design and testing to 3 MW (previ-
ously, 2 MW);

• Capable of delivering differential pres-
sures up to 4,500 psi;

• Meeting specific operator standards; 
and 

• Meeting materials, welding and sub-
vendor qualifications. 

e OneSubsea single-phase subsea
boosting system was selected for the proj-
ect, which Jack and St. Malo’s Project Di-
rector Billy Varnado said is the largest
system in the industry.

The system comprises three pump sta-
tions along with three subsea pump mod-
ules, three transformer modules and
associated topside equipment, spares and
tooling. The pump systems, which com-
prise 3 MW single-phase pumps, are
rated for 13,000 psi design pressure and
2,100 m installed water depth.

According to Varnado, the subsea
boosting system will help with long-term
goals as the reservoir’s natural pressure
declines. The pump stations already have
been installed on the seafloor, so they will
be readily available when it is time to
commission them.

Initially, the boosting system is set up to
handle the single-phase state when gas vol-
ume fractions (GVFs) are low. Stage two of
the development might consider multiphase
pumping capabilities, installed in series with
the current boosting system to allow for op-
timized recovery from the fields. 

Multiphase compressor
OneSubsea has achieved another industry
milestone with its development of the
world’s first true wet gas compression sys-
tem. The multiphase compressor was de-
veloped in collaboration with Statoil and 
Shell to increase recovery rates and to
cost-effectively increase the tieback reach
potential of subsea gas fields.

increasing reservoir recovery with subsea
boosting technology
n Subsea boosting system helps with long-term goals as the reservoir’s natural pressure declines. 

ConTRiBUTeD By onesUBseA
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With the industry focused so heavily upon improv-
ing production performance and efficiency, the re-

quirement to better monitor the condition of subsea
pipes, risers and flowlines to avoid potential failures and
the dreaded threat of downtime is a must. is rings even
more true since they are usually attached to high-value
production assets such as FPSO vessels and mobile off-
shore production units.

In the technical session “Advances in Flexible Pipe
Technology” held on Monday morning, a
number of speakers focused on the latest
understanding of the material behaviors of
flexible pipe, how inspection technologies
can be applied to better manage risks dur-
ing operation and on improving confi-
dence in the suitability of flexibles for
challenging design applications such as ul-
tradeep water and hydrogen sulfide.

ere are plenty of opportunities for
better monitoring of subsea risers. Ac-
cording to BPP-TECH’s Tony Kenyon,
there will be an inventory of between
1,950 and 3,090 subsea flexible risers be-
tween 2014 and 2021. 

Kenyon outlined his company’s efforts
to develop an in situ radiographic in-

spection solution for nondestructive examination of
subsea flexible risers. The Digital Radiographic In-
spection of Flexible Risers Tool (DRIFT) is initially
being used by Subsea 7, said Kenyon, to inspect risers
while in operation. DRIFT is appropriate for at least
three-quarters of the above forecast number of subsea
risers, he said.

“What you see is what you have got,” said Kenyon, out-
lining how the DRIFT “crawler” equipment travels along
the flexible pipe, supported by an attendant ROV. e
equipment scans the pipe for any potential fractures or
other defects and delivers enhanced images.  

Another speaker, Dr. Vineet Jha of GE Oil & Gas
Wellstream, highlighted that the use of composite re-
inforcement on unbonded flexible pipe for optimized
hybrid designs could have major weight-saving bene-
fits. Outlining a “toolbox approach” to the design of
unbonded flexible pipe systems, he told the audience
that “in deepwater you could save up to 70% in buoy-
ancy requirements,” which would also naturally reduce
costs in deepwater applications as a result.

e addition of composite technologies to the design of
unbonded flexible pipes also increases the ability to create
bespoke designs for a range of applications, he added. n

Flexible approach Paying dividends 
in riser advances
n Flexible pipe technology is an area that has seen dramatic advances in its capabilities in recent times, but
the need to know exactly what is happening to the risers below the surface also has grown accordingly.

By MARK ThoMAs 
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Baker Hughes has introduced the GaugePro Echo on-
command digital reamer, the oil and gas industry’s

first digital reamer, to improve efficiency, economics and
safety in challenging offshore drilling applications. e
on-command reamer brings reliability, flexibility, opera-
tional insight and rathole elimination to high cost-per-
foot drilling applications. 

e GaugePro Echo is the only reamer that can digi-
tally confirm activation and deactivation. It operates in-

dependently of drilling parameters such as fluid pres-
sure, flow rate, rpm or weight on bit (WOB). Uncon-
strained by mechanical activation restrictions, the
downlink-activated reamer can go through as many ac-
tivation cycles as needed and can provide the real-time
confirmation of blade status and position that operators
have long sought. It also can send back information on
oil pressure, oil temperature and vibration in real time
for diagnostics and optimization purposes. e multiple
activations can reduce drilling and completion risks by
enabling selective reaming of problem formations and
reaming of sidetrack windows to facilitate openhole

sidetracks. Activation and deactivation are quick, re-
quiring only eight minutes.

e original purpose of expandable reamers was to im-
prove efficiencies and reduce risk when drilling through
problematic formations in deepwater and other offshore
applications, where wellbore stability is a major challenge.
When drilling through unstable formations and challeng-
ing conditions, such as salt creep and sloughing shales,
underreaming while drilling or shortly aer the bottom-
hole assembly (BHA) reaches total depth enlarges the
problem zone to allow more time to run casing before the
formation collapses. In lean-profile well construction,
which is accomplished using the smallest possible hole
sections and minimum clearances between casing strings,
underreaming enlarges the section below a known casing
size to a slightly larger diameter to allow a tighter casing
clearance and adequate annulus for cementing.

e first concentric expandable reamers were ball acti-
vated. Once expanded, they could not be closed without
stopping circulation. e second iteration allowed the
reamer to be deactivated to circulate aer the reaming op-
eration for better hole cleaning. Expandable underream-

ers are used in many development wells. e
most common application is shoe-to-shoe
underreaming, which enlarges the hole for
easier tripping and casing running. How-
ever, activation of traditional expandable
underreaming systems cannot be con-
firmed, and placement—usually 30 m to 91
m (100  to 300 ) above the bit—means
that the rathole, the bottom part of the well-
bore that is drilled with the bit only, cannot
be enlarged without a dedicated trip that
typically requires one to two days of rig time
at $1 million to $2 million per day.

e wired, modular GaugePro Echo reamer
can be placed multiple times anywhere in the
BHA. It can drill and ream in one run, which
reduces pipehandling and rig floor time, along
with associated HSE risks. Additionally, triple-
redundancy, fail-safe measures ensure that the
reamer always trips out of hole, so operators
can stay on schedule.

As many as three independent reamers
can be placed in one BHA. is feature is
especially valuable for rathole reaming.
When the reamer is placed near the bit, the
traditional second rathole reaming run is
eliminated, wellbore conditions are im-
proved and casing can be run significantly
faster and safer. 

digital reamer confirms 
activation and deactivation
n e downlink-activated reamer provides real-time confirmation 
of blade status and position.

ConTRiBUTeD By BAKeR hUGhes
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The Gaugepro echo digital reamer elimi-

nates dedicated rathole trips to improve

operational efficiency. (photo courtesy of

Baker hughes)

see reaMer continued on page 31
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Harkand Wins Multimillion-dollar deal

with Maersk oil north sea

Harkand has secured a multimillion-dollar contract with
Maersk Oil North Sea Ltd. for the provision of diving
support vessel (DSV) services in the North Sea region.

e 12-month contract will be serviced by Harkand’s two
DSVs, the Harkand Da Vinci and Harkand Atlantis, sup-
ported by project management and engineer-
ing from Harkand’s Aberdeen, Scotland office.

e contract covers well tie-ins, structure
installation,piling,flexibleflowline lay,flexi-
bleriserinstallation,precommissioning,riser
recovery, decommissioning, and general in-
spection,repairandmaintenancework.

The Harkand DaVinci and Harkand At-
lantis are both equipped with saturation
diving systems, 140-ton active heave-
compensated cranes and Super Mohawk
ROV spreads.

interMoor completes riser,

Mooring disconnection for

FPso Unit offshore angola

InterMoor, an Acteon company, has success-
fully completed offshore operations for the
disconnection and laydown of risers and
mooring lines on a major FPSO facility off-
shore Angola. InterMoor won the contract
in March 2014 and completed the work on
budget, on schedule and with zero incidents
in December 2014. 

The project had two phases: Phase 1
concluded with the disconnection of all
20 risers and umbilicals from the FPSO
facility and their placement on the seabed
in accordance with the laydown agree-
ment; in Phase 2, InterMoor discon-
nected all 12 mooring lines and placed
them on the seabed while the FPSO vessel
was held in place by station-keeping ves-
sels. InterMoor provided the station-
keeping procedure and tow masters
onboard the FPSO vessel.

The initial contract scope included
project management, engineering and
offshore execution. InterMoor devised
multiple methods for disconnection, in-
cluding the use of clamps to take the load
off the risers using the offshore construc-
tion vessel and either disconnecting or
cutting the hang-off on the FPSO unit to

lower the risers. The subsea riser clamp design and fab-
rication were added to the contract once the project
progressed. The clamps were designed by Houston-
based Acteon company 2H Offshore and fabricated in
InterMoor’s facility in Morgan City, La.

industry news

The Harkand DaVinci will service Maersk

oil north sea’s activities in the north sea

as part of a year-long contract. (photo

courtesy of harkand)

An interMoor worker gets a riser ready for disconnection.

(photo courtesy of interMoor)see indUstry neWs continued on page 30



The intervene-or-abandon dichotomy has been part
of the industry for many years. But as regulatory re-

quirements, technological capabilities and economics
shi, operators must approach end-of-well-life decisions
in a new way. Marginal wells that only a few years ago
would have been marked for abandonment are being
reevaluated in light of new technologies that make both
intervention and plug-and-abandonment (P&A) opera-
tions more cost-effective.

Weatherford Rig-Free technologies provide eco-
nomically attractive options for stimulating or recom-
pleting mature wells by eliminating the rig from the
equation. The Rig-Free pulling and jacking unit (PJU)
performs late-stage interventions without a jackup or
workover rig. By providing an economic means of ex-
tending production while postponing abandonment
costs, the Rig-Free PJU can make intervention a more
compelling option.

e PJU was recently used to perform comprehensive
late-stage intervention on four natural gas wells in the
Gulf of Mexico. e operator selected the Rig-Free PJU

for its small physical and economic foot-
print. e PJU was assembled on the plat-
form and served as a base of operations for
the entire workover. As a result of the in-
tervention, production increased threefold,
which extended the life of the asset.

When the best course of action is to plug
and abandon, Weatherford specialists can
help operators navigate stringent P&A re-
quirements. e small footprint of the PJU
makes it well suited for offshore P&A ap-
plications, as was demonstrated on a recent
project in the Mississippi Canyon. 

A major operator needed to plug and
abandon 22 wells between fall 2012 and
winter 2014. Four of the wells were subject
to the U.S. Bureau of Safety and Environ-
ment Enforcement Idle Iron deadline. By
using the Rig-Free PJU, Weatherford en-
abled the operator to abandon all of the
wells compliantly and on schedule. e
PJU decreased costs in three ways: It elim-
inated the need for a drilling rig, freed up
the platform crane to perform simultane-
ous operations and reduced the amount of
time spent moving from well to well, which
minimized nonproductive time. 

e Rig-Free PJU is especially cost-effec-
tive for operations with wells at varying life
stages. When deployed in a field with 10
wells needing either intervention or P&A,
the PJU provided an integrated solution
that saved the operator $10.8 million.

ere are currently two versions of the
PJU. e heavy-duty model has a pulling
capacity of 220,000 lbs (72,575 kg) in 18.3-
m (60-) increments and a jacking capabil-
ity of 600,000 lbs (272,155 kg). e
light-duty version has a smaller footprint
for especially tight operations. It offers a
pulling capacity of 35,000 lbs (13,607 kg) in
13.4-m (44-) increments and can jack up
to 1 MMlb (453,592 kg). Both units can
skid from well to well in about one hour,
even when fully loaded with tubulars, a
BOP or both. Weatherford is continuing to
develop the Rig-Free technology portfolio
for additional applications.

At a time when budgets are slim and
margins are slimmer, operators need to be
strategic about their end-of-well-life de-
cisions. Weatherford has a dedicated team
of specialists to help clients weigh the
costs of late-stage intervention vs. P&A
and then execute whichever option is
most advantageous. In either case, Rig-
Free technologies offer cost-effective and
compliant solutions. 

For more information about Weatherford
Rig-Free technologies, visit booth 3451. n

intervene or abandon? 
either Way, no rig needed
n Pulling and jacking unit performs late-stage interventions without a
jackup or workover rig.

ConTRiBUTeD By WeATheRfoRD
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Rig-free pJUs are engineered to perform jobs within

small spaces and short time frames. (photo courtesy 

of Weatherford)





salt zones are so geologically effective that 
they can be credited with trapping the many

reservoirs being discovered beneath them, yet they
jeopardize the economic recovery from those 
same reservoirs. For many of these reservoirs, there
is no recovery program without traversing salt, 
challenging drilling and cementing operations with
threats of hole closure, lost circulation, casing 
collapse and compromised zonal isolation due to ce-
ment contamination. 

When cement contacts a salt formation, salt can 
either dissolve or react to the slurry. Dissolution can
result in lost circulation and borehole instability.
Some chemical reactions between the salt zone and
the slurry can induce premature gelation of the slurry
and interfere with compressive strength development. 
Notably, in the annulus, contamination of the slurry
is nonuniform: The slurry on the top of the salt for-
mation retains maximum interaction effect from salt,
and the slurry at the bottom retains minimum effect,
with drastic differences in thickening time and com-
pressive strength. 

In the southern North Sea, the Zechstein Basin
presents operators with creeping salt masses that 
induce cyclic loading from geomechanical and 
geochemical stresses due to the plastic flow of the 
salt zone. Two wells for one of the well operators 
in the basin had failed shortly after being brought on
to production. The salt slowly flowed unevenly
around the casing, and the irregular external loading
resulted in a partial casing collapse. As a result, each
well was producing excessive water rather than gas.
Both wells, having cost an estimated $26 million each
to drill and complete, now had to be plugged and
abandoned. This would cost an additional $2.5 mil-
lion each. This represented $57 million in lost ex-
penses plus a loss of 24,055 cu. m/d (30 MMcf/d) in
gas production. 

This operator turned to Halliburton Cementing for
the next well in the field. Halliburton’s previous 
research looked into the cause of cement sheath 
failure from chemical effects of salts as well as the
thermal and geomechanical loading from salt zones,

including salts capable of flowing 100 times faster
than halite. The result of this research was the Salt-
Shield cementing service, a combination of a finite el-
ement analysis tool and a proprietary cement system,
SaltShield cement. 

The Zechstine Basin team drew on data about 
the physics of salt creep and validated finite element
analytic models to understand the time-dependent 
deformation behavior and the resultant stress loads 
of the plastic flow of the Zechstein salt zone. The 
team referenced databases of the dissolution rates 
of halite, carnalite and tachyhydrite when in contact
with cement systems. The team also referenced com-
parative studies of conventional cements and Salt-
Shield cement before and after salt contamination to
understand the effect on rheological properties,
changes in thickening times, compressive strength
development and gelation. 

e simulation tool was used to run finite element
analysis models and help analyze the load sequence of
“drill, run casing, cement, wait on cement, pressure test,
shut in, production.” Understanding all of these phases
helped optimize the percent mix of slurry materials to
adjust for the specific properties of the well and salt zone. 

When tested, the SaltShield cement withstood 
the chemical effects of salt expected during placement
and also exhibited a net expansion of the set cement
sheath during curing, rather than the shrinkage 
common to conventional cement systems. These
properties, along with other important attributes 
such as fluid loss control, early static gel strength 
and early compressive strength development, were
validated through repeated laboratory testing. 
These tests indicated to the well operators that 
SaltShield cement would prove to be a significant 
advancement in addressing the particular wellbore-
integrity challenges to which their previous wells 
had succumbed.

SaltShield cement was run in the operator’s 
next Zechstein Basin well. More than a year after
being brought on to production, unlike the previous
wells that had to be abandoned very early, the 
well remains on production without any evidence 
of negative effects due to salt-creep issues. The 
operator has run SaltShield cement in additional wells
in the same basin and is considering establishing 
this solution as a standard practice throughout 
the basin. n

ConTRiBUTeD By hALLiBURTon
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achieving Wellbore integrity in salt Zones 
n Cementing service draws on finite element analysis and the physics of salt creep to understand 
zonal behavior.

Conventional salt-zone slurries gel when contaminated at 2% (by weight of water) by a reactive salt zone (left).

saltshield cement before contamination (center) shows excellent rheology. even with up to 12% (by weight of

water) salt contamination saltshield cement has excellent rheology. (image courtesy of halliburton)
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innovate or die. In today’s energy industry, charac-
terized by challenge and change, few would dispute

the validity of that time-honored advice.
Happily, the innovation pipeline is
promising, bolstered by a growing ap-
petite for collaboration, a sharper focus
on attracting new talent into the indus-
try and an increasingly interconnected
global network of knowledge. 

And yet, speed of adoption lags be-
hind that of other industries—industries
that are subject to the same rash of
safety, legal, commercial and financial
pressures faced by energy companies,
such as Aerospace. Additive manufac-
turing and unmanned aircraft systems
are two examples of technologies that al-
ready are widely used in sister industries
but are yet to see wholesale adoption
within the energy industry, despite the
significant and tangible benefits offered.
In addition to learning lessons from
other industries, the oil and gas industry
needs to develop a greater understand-
ing of what’s stopping it. 

Clearly, difficult market conditions have
curtailed investment in technology to a
large extent. For most organizations, the
focus is on operating costs rather than en-
hancement. So any investment that gets
over the line will have a solid case for cost
reduction. On the flip side, the urgent need
for cost reduction creates a stronger drive
for innovative technology that facilitates
efficiency and value. 

In an industry that is primarily con-
cerned with monetizing high-risk, capi-
tal-intensive assets, few organizations
can afford failure. As a result, risk 
appetite is minimal, which effectively
means that many innovative technolo-
gies simply cannot scale the risk thresh-
old, however promising, until they 
have been tried, tested and standard-
ized—by which point funding has long
since expired.

Despite these challenges, at a recent
Houston roundtable of industry executives
it was recognized that, when it comes to in-
novation, deployment is key, not develop-
ment. ere was also an understanding
among participants that collaboration with
industry and public sector partners can help
to overcome some of the issues. Although
this in itself is not without its challen-ges,
the opportunity to share risk and resources
can have a dramatic impact on an organiza-
tion’s ability to unlock and accelerate the
benefits of innova-tive technology. 

Ultimately, it is clear that technology
plays a fundamental role in ensuring
that hydrocarbon reserves can be ex-
tracted effi-ciently. Within the energy
industry, there is a strong desire to learn

and improve. As part of the drive to advance this,
Lloyd’s Register Energy recently launched a global
program of research and dialogue involving senior
executives from across the industry, known as the
Technology Radar. 

For more information about this initiative, visit
booth 5171 or go to lr.org/technologyradar, which in-
cludes insights from industry experts and download-
able research and briefing papers. n

Unlocking the benefits of innovative technology
n Industry collaboration enables the sharing of technological risks and resources.  

ConTRiBUTeD By LLoyD’s ReGisTeR eneRGy
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With the entire oil and gas industry left reeling in
the wake of Saudi Arabia’s oil market strategy,

arguably some of the most overt effects on the off-
shore industry have been witnessed within the ultra-
deepwater (UDW) rig market. That is, with operators
almost universally cutting capex budgets for 2015 and
beginning to execute cost-cutting initiatives through-
out their supply chains, the pressure on the UDW rig

fleet is coming from many directions.
Across the wider mobile offshore
drilling unit (MODU) sector, Infield
Systems already has seen that many rigs
have been cold stacked, many older non-
competitive rigs earmarked for scrap-
ping, and existing contracts cancelled or
renegotiated. In light of this and other
growing supply-related issues, the pervading UDW
rig sector narrative and views have become very bear-
ish. So perhaps now is a good time to really scrutinize

the major trends and dynamics currently affecting the
UDW rig sector and analyze how they are likely to
impact the short- and medium-term market outlook.

Attack on UDW field economics
Infield Systems’ analysis of oilfield econom-
ics, in particular oil price breakeven and
project sanction points, places the vast ma-
jority of UDW fields within the same range
as onshore tight-oil developments—both of
which reside at the far end of the cost curve
with only oil sands and arctic oil having sig-
nificantly inferior field economics. Conse-
quently, any attack on the position that tight
oil occupies within the cost curve is also, by
extension, an attack on the UDW industry. 

Reduced capex and demand
In fact, since oil prices began to plummet in
October 2014, the outlook for total UDW field
development capex over the next five years has
declined by about 23% from a forecast of $211
billion to a current view of $163 billion. 

is combination of vulnerable field eco-
nomics and a significantly reduced outlook
for capex-related activities has notable rami-
fications for both the short- and medium-
term outlook for the UDW rig sector. First, in
the short term, these factors have resulted in
an almost immediate curtailing of UDW ex-
ploration and appraisal (E&A) drilling activity
worldwide; and second, medium-term devel-
opment drilling schedules for many proposed
UDW developments have slipped by a num-
ber of months or years in some cases. 

Increased supply and competition 
However, beyond the macro picture, perhaps
the greatest challenge currently facing the
UDW rig sector is the issue of fleet supply.
e combination of a continued flow of
UDW rig newbuilds into the market—a
number of which do not currently have con-
tracts in place—wider MODU sector contract
cancellations and rigs rolling off contract are
all set to contribute to the continued decline
in UDW utilization rates and fierce competi-
tion in light of the current demand outlook.

In total, 24 UDW newbuild floaters are
set to enter the market in 2015, although it’s
certainly possible that the growing trend of
rig owners delaying delivery dates might re-
sult in fewer deliveries than this. Ten of
these 24 newbuilds have no firm contract
in place and will join what is set to become
a rapidly growing supply of available UDW
rigs. As of March, there were 28 UDW rigs
available for hire. However, InfieldRigs data
suggest that a further 34 are set to roll off
contract over the course of 2015. 

As the accompanying chart shows, UDW
rig utilization already has slipped from 95%

Ultradeepwater rigs Market:
rebound in sight?
n Demand could recover in 2018 given a recovery in develop-
ment drilling, increased levels of scrapping and reduced levels
of newbuilds. 

By ADRiAn John, infieLD sysTeMs
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The oil and gas industry has used different forms of
safety instrumented systems throughout the

decades, from relays and solid-state systems to soft-
ware-based programmable logic controllers that can
support safety applications. 

Guidelines and standards for the design and imple-
mentation of safety systems have been in place since
the 1990s. Many things have changed in that time, in-
cluding the standards themselves and extraction
processes. Yet many other things have changed little,
if at all, such as processes that have been
running for decades. 

It can be hard to know if safety systems
that were installed prior to current stan-
dards are compliant or need to be replaced.
To begin, consider these key questions: 

How can I determine if my existing 
system is acceptable? 
There are two fundamental steps to de-
termine if existing systems are accept-
able. Step one is to identify all safety
instrumented functions and determine
what level of performance they need to
meet; that is, determine the required
safety integrity level (SIL) of each safety
instrumented function. Step two is to an-
alyze and model the performance of the
actual hardware to see if it will meet the
required performance. 

According to the U.S. process safety
management regulation, process hazard
analyses must be reviewed every five
years. Such review cycles are an ideal
time to formally identify all safety func-
tions and determine their required per-
formance targets.  

One major oil company reviewed more
than 5,000 existing safety functions and
found almost half were overdesigned,
while about 4% were found to be under-
designed and in need of change. 

Does using certified devices mean users
will now comply? 
There is a growing—and disturbing—
trend for users to specify that all field de-
vices be SIL-rated and third-party
certified, usually to SIL 2 requirements.
Vendors also might be using scare tactics
to get users to replace older noncertified
devices with newer certified ones. 

The standards are quite clear that de-
vices do not require certification. They
have always permitted the use of devices
based on “proven-in-use” criteria. 

However, many end users find thor-
oughly documenting the proven-in-use
criteria to be difficult. Be that as it may,
the use of certified devices is not the
magic answer, though they do offer cer-
tain benefits. Using such devices alone
does not mean a company will be in
compliance with the standards. 

Is a logic solver that was never certi-
fied, or certified to the first edition of
IEC 61508, no longer suitable? 
IEC 61508 was released in stages be-
tween 1998 and 2000, and many vendors
had their systems certified against that

standard. The second edition of IEC 61508 was re-
leased in 2010, and there are subtle differences be-
tween the two versions. 

Some vendors imply that systems designed prior to
the standards or those certified against the first ver-
sion of IEC 61508 are somehow no longer suitable.
This also would have to include systems that those
vendors provided. 

Determining if current safety instrumented systems
meet current standards will require a review of exist-
ing designs. Those charged with process safety also
should know that certification does not necessarily
mean implementation standards are met. 

Have existing safety functions been correlated to
specific hazards identified during prior hazard
analyses? 
Process hazard analyses are performed to identify poten-
tial hazardous events. Some events might be prevented
or mitigated through the use of instrumentation. Is there
documentation to show that each safety function identi-
fied or suggested in the analyses are, in fact, implemented
in the safety system? Are there any safety functions im-
plemented in the system that cannot be correlated back
to the hazard analyses? And if so, why? 

seven Questions for confirming a safety 
instrumented system is up to standard
n Process safety requires familiarization of the latest standards.

By pAUL GRUhn, RoCKWeLL AUToMATion 

19oTC shoW DAiLy | MAy 5, 2015 | TUesDAy

see standard continued on page 30



20 TUesDAy | MAy 5, 2015 | oTC shoW DAiLy

The next generation of innovators will display the lat-
est research projects geared toward offshore technol-

ogy applications during OTC’s University R&D
Showcase. Spanning all four days of OTC, the event will
include projects on display from eight different univer-
sities across the U.S. including the University of Houston,
Penn State University, Rice University, Texas A&M Uni-
versity, the University of Texas at Austin, the University
of Connecticut (UConn), Georgia Tech Research Insti-
tute (Georgia Tech) and Houston Community College
Southeast. A sample of projects on display from three of
the exhibiting universities follows.  

Focusing on safety and efficiency
A focus on performance drives the team from the Uni-
versity of Texas at Austin’s Petroleum and Geosystems
Engineering Department (UT PGE). “As a petroleum 
engineering department, our work is designed specifi-
cally to make exploration and production of hydrocar-
bons safer and more efficient,” said Dr. Hugh Daigle,
assistant professor. 

e team’s research examines improved residual 
oil recovery using silica nanoparticles to create stable
emulsions of pentane in water. e emulsions were 
injected into sandstone cores that were saturated 
with brine and mineral oil at residual oil saturation. “We
found that the emulsions allowed up to 70% recovery of
the residual oil for 86% total recovery,” Daigle said. “e
use of nanoparticles allows us to perform these opera-
tions in high-temperature and high-salinity reservoirs
where standard surfactants might not be feasible.” He
noted that because nanoparticles are less environmen-
tally hazardous than chemical surfactants, they are well
suited for offshore applications.

For its second project, the team investigated how to
make better predictions of safe mud windows by consid-
ering changes in the permeability tensor that occurs in
the reservoir during depletion. Researchers also looked
at how these new permeabilities would react to the 
hoop stresses induced around a new wellbore. e 
permeability project will allow better prediction of safe
mud windows for drilling through depleted formations,
helping to reduce risk in drilling deviated wells in com-
plex reservoirs. 

“We found that the loss of primary pore space results
in a greater degree of anisotropy, with the vertical per-
meability decreasing more rapidly than the horizontal
permeability, while grain cracking resulted in slight in-
creases in permeability and a reduction in anisotropy,”
Daigle said. 

Improving network security 
For Georgia Tech, the R&D showcase helps researchers
forge greater connections with members of the oil and gas

industry. “We can focus our research
on real-world applications and prob-
lems and make sure that cutting-edge
meets a real-world need,” said Amy
Sharma, Ph.D, branch head of applica-
tions, architecture and insight for
Georgia Tech.

Two of Georgia Tech’s projects focus
on industrial control systems (ICS) net-
work security, with the first centering
on an ICS cyber security testbed. e
testbed is based on Cisco Connected
Grid products and contains control de-
vices and engineering and management
services. e team developed guards
for field-programmable gate array-
based motor controllers, researching
methods to ensure physical systems did
not begin to operate out of bounds if
given malicious commands. 

Researchers also will showcase
DOSing Control Communication De-
vices, for which the team engineered
several revisions of the firmware for
the manufacturer aer discovering
vulnerability in the soware. “In this
demonstration, we show that a vulner-
ability in the open-source web server
of a communication gateway product
is easily exploited, causing the device
to exhaust memory and reboot,” ex-
plained David Huggins, lead engineer,
industrial control systems security for
Georgia Tech. 

Two additional Georgia Tech proj-
ects relate to general network secu-
rity, with one involving monitoring
a network for suspicious or anom-
alous behavior. The team developed
dashboard widgets in Splunk to
allow a network administrator to see
the overall status of the network and
to alert users when anomalous activ-
ity takes place.

e second project involves watch-
ing where network traffic is going in
real time, using a real-time, streaming
graph framework. “On an offshore oil
platform, there is typically a route to
mechanized component through the
Internet,” Sharma said. “Nefarious ac-
tors can act over the network to cause
actual physical damage to equipment,
resulting in the loss of productivity or
even the loss of lives.”

Finding subsea solutions
Participation in last year’s showcase al-
lowed researchers from UConn to in-
teract with critical stakeholders in the
oil and gas industry. “We were able to learn a lot more about
industry interests and concerns and engage with companies
about visionary research projects,” Dr. Michael Zuba said. 

His team will showcase the newly established Smart
Ocean Technology Research Center, which is affili-
ated with the National Science Foundation’s Indus-
try/University Cooperative Research Center and a
joint effort between UConn and the University of
Washington. The center seeks to establish cooperative
research between universities and the industry to de-
velop infrastructure and transformable and commer-
cially viable technologies. 

Current research at the center focuses on subsea proj-
ects, including underwater wireless communication and
networking such as transmitting data to and from subsea
equipment and vehicles and streaming images and video
from ROVs. Researchers at the center also have worked

to develop microbial fuel cells, subsea robotics and pas-
sive aquatic listeners, which can be used for noise studies,
sound impact on marine life and weather forecasting for
operation concerns.  

e center allows companies a chance to get directly
involved with projects that could have immediate im-
pacts on operations, with some of the technology devel-
oped being evaluated for commercial applications or
already incorporated into startup companies. In addi-
tion, students can receive valuable training via an indus-
try project with the possibility of later being recruited by
participating companies.

“e importance of this center is that industry-rele-
vant research will provide higher economic impact on
every front,” Zuba said. “ere is a huge need in perform-
ing more industry relevant research, which has the po-
tential to develop new technologies and businesses.” n

Universities showcase the latest in r&d 
n Technology seeks to improve oil recovery, tighten network security and provide solutions 
to subsea operations. 

By MARy hoGAn

Georgia Tech researchers will showcase technologies related to network

security solutions during the University R&D showcase. (photo courtesy of

Georgia Tech) 

Dr. hugh Daigle will lead a team of researchers from UT pGe in presenting

projects on nanoparticle-stabilized nGL emulsions and better prediction of

anisotropic permeability. (photo courtesy of UT pGe)

A testbed deployment takes place in Long island sound along the coast of

Connecticut. The project tested acoustic communication and networking

by attaching various marine equipment and sensors to the testbed. 

(photo courtesy of the University of Connecticut)

University r&d showcase
Video contest Winner 

for the first time, this year’s University

R&D showcase included a video contest to

increase awareness of the program. Con-

gratulations to Texas A&M University for its

winning entry!

Project title: Touching Big Data (literally) for

energy Developments 

Project hashtag: #BigDataTAMU

bitly of video: http://bit.ly/1Cnsph3

The University R&D showcase is located on

Level 2, in the Lobby area of nRG Center

near the 600s. 



What’s right? What’s wrong? Keeping your professional
career on the straight and narrow can at times be a

precarious tight rope walk between the subtle and extreme.
Understanding ethical responsibilities and keeping abreast
of the latest changes in regulations are just two ways that li-
censed professional engineers and geoscientists can safely
navigate from one point to the next. But in the fast-paced
world of oil and gas, how can one find the latest news?  

In the topical breakfast “Ethical Responsibilities of Li-
censed Professional Engineers and Professional Geosci-
entists,” scheduled for 7:30 a.m. to 9 a.m. on Wednesday,
May 6, session chair Buford Pollett of Eni will lead C.W.
Clark and Charles Knobloch in discussion
on regulatory updates and more. 

Clark, director of compliance and enforce-
ment with the Texas Board of Professional
Engineers, is set to discuss some specific rules
and how those rules apply to engineers. 

“We’ll walk through a few scenarios; it’ll be an interactive
process,” Clark said. “I’ll ask for the audience’s opinion on
certain situations that apply directly to the statues and rules.” 

Scenarios will include the professional services procure-
ment act and the process of notification or reporting of vi-
olations found during the review of work plans, he noted.

As the past chairman of the Texas Board of Profes-
sional Geoscientists and a lawyer, Knobloch brings a
unique perspective to the breakfast. 

“In my overview, I’ll cover some key points in how the
Texas Geoscientist Act is implemented in Texas,”
Knobloch said. “I’ll give a few highlights of recent devel-
opments and how licensees and the public can get in-
volved in the rule-making process.” 

Highlights include the completion of a statutory four-

year rule review process to revalidate the rules under the
Texas Geoscientist Act. Another topic to be addressed is
how the code of professional conduct applies to all li-
censed professional geoscientists, even if practicing in an
exempt area (i.e., oil and gas), he added.

A key takeaway that Knobloch would like for attendees
to leave with is a better understanding of how they can par-
ticipate in the governmental processes, especially the rule-
making processes, state budget and law-making processes.

“If they’re unhappy with a licensing agency or any type
of government agency, they need to know how they can
participate,” he said.

In addition to hearing updates and discussion on rele-
vant topics, breakfast participants will receive professional
education credits for attending, Knobloch added.  n
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tuesday, May 5, 
is Pink Petro 
day in Houston

houston Mayor Annise D. parker

has proclaimed Tuesday, May 5, as

pink petro Day to celebrate the

global launch of the new social

media channel, pink petro, whose

mission is to unite, connect, de-

velop and grow women in the en-

ergy industry.

oil industry executive Katie

Mehnert launched the social media

channel publicly in March. Mehnert

designed pink petro to help

women advance in the energy in-

dustry and close the gender gap.

“A recent industry study

[shows] that a culture created by

a male-dominated environment is

a contributing factor to the gen-

der imbalance in the industry,”

Mehnert said. “pink petro is a

unique tool positioned to help

women build relationships with

others in the energy industry,

seize opportunities in the current

tight job market and get exactly

where they should be: leading

the fight to solve today’s energy

challenges.”

since launching, pink petro has

already amassed hundreds of

members in 13 countries, includ-

ing the U.s., norway, singapore,

the United Arab emirates, China

and Australia. it has been covered

in trade media, national media and

international media. The social

media channel received seed

money from halliburton, shell and

Jive software.

As part of the proclamation for

pink petro Day, Mayor parker said,

“pink petro’s members represent

the diversity of the sector, which

includes oil, gas, power, water,

utilities and other supporting func-

tions. The City of houston com-

mends pink petro, its founders

and seed funders for their dedica-

tion to the advancement of

women in the energy capital of

the world and beyond.” n

eggs with a side of ethics
n Engineers and geoscientists set to discuss ethics and receive updates on new and proposed rule changes
during a Wednesday breakfast.

By JennifeR pResLey



new drilling challenges are manifested with pressure
extremes or higher temperatures than ever before

required. Failure consequences are so great that the like-
lihood of once-routine risks must be reduced even fur-
ther in these new operating environments of extreme
depths, temperatures and pressures.

Drilling challenging wells places new demands on exist-
ing well control equipment. Systematic technology quali-
fication processes for HP/HT discoveries—those rated at
more than 15,000 psi and greater than 121 C (250 F)—must
be followed since existing codes and standards have no
clear requirements for such extreme operating conditions. 

As a technical adviser to the offshore industry, ABS
recognizes the need to develop offshore equipment de-
sign qualification standards. e company is assisting de-
signers and manufacturers with developing design
standards for constructing HP/HT subsea BOP stacks
and related systems that may be used safely in 20,000 psi
and about 177 C (350 F) load conditions.   

Another innovative technology that is significantly im-
pacting planned offshore drilling operations is the man-
aged-pressure drilling (MPD) system, parts of which
have been used onshore for about 10 years. MPD tech-
niques have proven cost-effective, reliable and safe when
drilling difficult onshore wells as well as when drilling
from mobile offshore drilling units (MODUs) with a sur-
face BOP. 

Only recently have operators begun viewing MPD as
an enabling method in drilling increasingly complex off-
shore wells from MODUs with subsea BOPs. MPD tech-
niques are being used offshore to drill previously
“undrillable” wells and also to enhance a well’s primary
pressure barrier. Having systematically qualified MPD
technologies for various designers and manufacturers,
ABS is finalizing requirements that specify certification
for MPD systems. ese include applied surface pressure
systems and dual-gradient drilling (DGD) systems 
with the associated subsea components for both types of
MPD systems.

Updating requirements to reflect MPD
e primary function of any MPD system is to contain
wellbore pressures in a controlled flow system within the
well’s pressure-design “envelope,” while providing both a
means of adding fluids to the wellbore and allowing con-
trolled volumes to be removed from the wellbore. e re-
quirements will be applicable to any offshore drilling
operations where the primary barrier maintains a state
of constant overbalance, actively managing pressure in
the well by using one or more of several technologies.

Because the overall MPD system and all of its subsys-
tems will be considered a part of the primary well 
pressure barrier system, for any ABS-classed rigs all 
associated components used in MPD operations 
will require ABS design approval and an ABS survey 
for installation.

Classification services will be delivered in accordance
with new ABS requirements currently being developed
for the design, construction and commissioning of 
MPD systems, subsystems and components. ese 
new criteria will be published in 2015 as an appendix 
to the ABS Guide for Classification of Drilling Systems 
(CDS Guide). 

Applying new technology offshore
When any new technology is proposed for application
in any drilling operation, it requires a systematic qualifi-
cation process by both validation and verification. 
Qualification is the process of validation and verification
that the technology will function safely within speci-
fied limits. 

Applying MPD systems offshore requires careful con-
sideration with regard to both equipment and system de-
signs as well as any operational, maintenance and safety
issues. Specifically, this will include the inherent risks as-
sociated with offshore drilling practices, ultradeepwater
drilling rig configuration and systems integration with
any new technology being evaluated.

In some cases, no specific requirements may exist for
the proposed application of a new technology, which was
the case when installing the world’s first fully integrated
DGD system on the Pacific Santa Ana ultradeepwater
drillship now working for Chevron in the Gulf of Mexico.
As certified verification agent for this industry-first 
project, ABS performed the safety reviews and worked
closely with the U.S. Coast Guard and Bureau of 
Safety and Environmental Enforcement to certify the
MPD technology.

Validation and verification of proposed innovative
technology by an independent third party, such as a clas-
sification society, facilitates compliance with applicable

rules’ intent and requirements for drilling on the U.S.
Outer Continental Shelf and other environmentally sen-
sitive offshore areas.

e objective for design verification is to confirm that
the HP/HT equipment design is in compliance with its
functional specification and the equipment has adequate
protection against failure modes identified for HP/HT
equipment. e design validation process is required to
demonstrate that the equipment maintains the mechan-
ical integrity and functionality/operability to its func-
tional specifications.  

As operators seek ways to increase safety and reliability
in the offshore drilling process while continuing to eco-
nomically develop previously unreachable offshore reser-
voirs, class societies can assist the industry with
understanding the safety aspects and the core steps
needed to apply new or adapted technologies in challeng-
ing operating environments. 

For more information, visit ABS at booth 2816 in 
Hall D. n

evaluating safety considerations for deepwater
drilling technology  
n As the industry pushes the HP/HT threshold, a systematic technology qualification process for deepwater
drilling systems is needed.

By hARish pATeL, ABs
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A typical equipment schematic for offshore MpD with a subsea Bop is shown. (images courtesy of Weatherford)

Based on actual offshore experiences and knowledge gained in recent years working with MpD designers and de-

velopers, ABs has developed sets of requirements for offshore MpD that are now being incorporated into the ABs

CDs Guide. 



in an industry where safety is an inherent basic 
requirement, it is a major plus to have a new tech-

nology that introduces an enhanced safety feature
along with improved functionality and cost savings. A
recipient of one of this year’s Spotlight on New Tech-
nology awards, the SBM Offshore Articulated Rod
Connecting Arm (ARCA) Chain Connector seeks to
do just that.

With diving operations being one of the most 
hazardous activities across the offshore oil and gas 
industry, this new design of chain connectors can 
improve the safety of the connection and disconnec-
tion of mooring chains on floating production 
units (FPU)  by eliminating the involve-
ment of divers.

In addition, the ARCA can enable a 
significant cost reduction for turret
mooring systems. Removing the chain
connector articulations from the turret
chain table and placing them directly 
in the mooring lines can allow a 
reduced turret diameter, leading to an
opportunity for cost savings. Moreover,
placing the chain articulation in the
mooring line also allows them to be re-
covered for inspection and maintenance,
which currently can be extremely diffi-
cult with existing systems. With the abil-
ity and ease of inspection and change-out
of articulations, this new technology can
enable improved integrity management
of mooring lines.

The seed of the idea was planted in 
response to market demand and saw 
the Dutch FPSO operator develop the 
new technique for chain connectors
over six years at the company’s Monaco
Regional Centre, which specializes in
turret mooring systems. The patented
technology was fully developed by 
SBM, which has an extensive in-house
engineering department based in five 
regional centers worldwide and with 
an R&D budget that typically comprises
1% of the company’s annual turnover. 
A limited version featuring the connect-
ing rod principal is included in an 
ongoing project that SBM is currently
undertaking. The full version with the
diverless connection and disconnection
function has completed full prototype
testing and is being offered to operators
for future projects. 

SBM Offshore’s Technology Director 
Andrew Newport, who is responsible 
for the team that developed and quali-
fied the ARCA, said, “The technology 
will have a significant impact as it pro-
vides a solution to several industry 
concerns. It allows the inspection and
change-out of the articulations that
form a key element of chain connectors.
Ensuring the good condition of the 
articulations is a necessary prerequi-
site to avoiding out-of-plane bending 
fatigue failure of the chain links, and 
the need to inspect becomes essential 
as mooring system design lives continue
to increase.”

The company’s Group Technology 
Director Mike Wyllie added, “We are 
delighted to be honored with this 
award, our fifth in five years, and we
thank OTC for recognizing SBM Off-
shore. We are particularly proud of 

the fact that the ARCA offers a significant safety 
advantage as a fully diverless system, yet also pro-
vides a significant cost-reduction opportunity to 
the industry.”

How the chain connector works
The ARCA Chain Connector places the articulations
in the mooring leg and connects into a static 
connector built into the chain table. This allows 
for the inspection of the articulations and for them 
to be replaced if required. As the articulations are 
not in the chain table, the size of the chain table 
may be reduced, allowing for optimization of the 
turret. Chain connectors are a key component of 
any mooring system as they transfer the load from 
the mooring legs to the hull or turret of an FPU  (such

as an FPSO vessel, floating storage and offloading
unit, semisubmersible or spar).

An innovative technology
The ability to connect and disconnect the mooring 
legs without diver intervention is a unique feature of
the ARCA. Existing systems rely on prerigging to re-
duce diver involvement in mooring line connection, but
the rigging requires inspection and potential change-
out by divers to allow subsequent disconnection. 

Additionally, none of the existing systems allow the
chain connector articulations to be brought to the sur-
face for inspection as part of the disconnected mooring
leg. This becomes fundamental as design life of moor-
ing systems increases above 20 years, with systems now
being designed for life cycles of 40 and 50 years.  n

new chain connector Ups the safety bar 
n Combining increased functionality and reduced cost, this new technology addresses market concerns.

ConTRiBUTeD By sBM offshoRe
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in recent months, oil prices have fallen dramatically re-
sulting in concerns over the viability of some large and

ultradeepwater projects. In addition, capex and opex also
have been on the rise, placing further pressure on budgets.
Recently, some operators have responded by announcing
reduced budgets and delaying deepwater project sanctions.
Now is the time to refocus on standardization in the oil and
gas industry and reduce costs to ensure the viability of
high-capex deepwater developments. 

It is important to note that capex reductions already were
a minor focus of operators before the oil price collapse, al-
though they are now of greater importance. As suppliers
work through backlogs, the reduction in component orders
will increase competition and, consequently, lower costs.

Douglas-Westwood expects deepwater capex to rise
post-2016, driven by the continued development of deep-
water fields off Latin America and West Africa as well as
new developments off East Africa. However, in the short
term, delays as a result of the oil price are causing signifi-
cantly slower growth than was expected a year ago.

Market forecast
Douglas-Westwood expects deepwater expenditure to
grow by almost 69% compared to the preceding five-year
period, totaling $210 billion between 2015 and 2019. 

is growth is driven primarily by Africa and the
Americas, which account for 82% of capex. Continued
development of traditional deepwater regions like West
Africa, Latin America and the Gulf of Mexico, coupled
with the emergence of East Africa, drive growth over 
the forecast period. North America remains a key deep-
water region despite a reduction in capex over the next
five years.

Douglas-Westwood has identified a trough in expen-
diture in 2015 that is primarily driven by the collapse of
Brazilian operator OGX in 2013, which resulted in nu-
merous local project cancellations. 

Conclusions
The current low oil price environ-
ment is expected to slow the deep-
water market through reduced
project sanctioning in the short
term. Notably, installations in 2018
are expected to be impacted. Proj-
ects already under construction are
unlikely to be affected, but there will
be delays to numerous projects that
aren’t sanctioned yet. Consequently,
deepwater capex is expected to be
limited in the short term. However,
an expected oil price recovery over
the mid-term will see increased
capex outlay from 2019.

In addition to the low oil price
environment, the lack of rig de-
mand will impact capex growth
over the forecast. In recent years,
record deepwater rig demand has
resulted in an unprecedented level
of rig orders. is has then trig-
gered the recent build cycle, which has brought about a
sharp growth in rig supply that will take time to be ab-
sorbed by the expected long-term growth in demand. 

E&P operators take a long-term view of deepwater
projects, and following decreases in oil prices, operators
merely delay rather than cancel them. Evercore estimates
that global E&P budgets will decrease by a total of 15%
to 20% during 2015. However, if oil prices continue at
their current depressed levels, spending will decline even
further with the greatest impact in North America. 

In recent years, record deepwater rig demand has re-
sulted in unprecedented levels of rig orders. So in addi-
tion to the low oil price environment, the lack of rig
demand and building oversupply will impact capex
growth over the forecast period. Latin America continues
to lead investment in deepwater activity despite the cor-
ruption scandal and Petrobras’ ongoing financial strug-

gles. As a result, delays in the delivery of Petrobras’ FPSO
vessels are expected. 

Regions such as the Middle East and Western Europe,
with historically low levels of deepwater activity, will experi-
ence considerable growth (but from a low base) over the next
five years, primarily due to the installation of major deepwa-
ter trunk lines. Despite imminent project delays, the deep-
water market is poised for a period of growth, with capex
totaling more than $214 billion between 2015 and 2019.

e current low oil price environment will increase
pressure on deepwater projects; however, the viability of
these developments is typically calculated over the long
term. Current industry consensus indicates that an oil
price recovery is expected in the mid- to long term.
While the economic feasibility of deepwater fields varies,
typically the expected long-term oil prices of $80/bbl will
ensure the viability of the majority of developments. n

despite imminent Project delays, 2015 to 2019
deepwater spend to total $210 billion 
n Deepwater expenditure is expected to grow by almost 69% compared to the preceding five-year period.

ConTRiBUTeD By DoUGLAs-WesTWooD

(source: Douglas-Westwood, World Deepwater Market forecast 2015 to 2019)

Tracerco is inviting oil and gas companies to challenge
the efficacy of its Discovery Subsea CT Scanner, a

2015 Spotlight on New Technology Award winner. e
company is encouraging operators to send sealed sec-
tions of coated pipeline with an unidentified abnormality.
Tracerco will then scan the test piece using Discovery at
one of its subsea testing facilities. A comprehensive to-
mographic scan image will be reproduced, giving a pre-
cise depiction of the abnormalities present.

e campaign, “Seeing Is Believing. Discover Discov-
ery,” enables operators to see Discovery’s analysis capa-
bilities in real time and learn how the technology uses
computed tomography to provide a 360-degree, high-
resolution scan of pipe contents to reveal the nature of
the abnormality.

Tracerco developed Discovery to inspect pipelines
from the outside without pipeline modification. It is non-
intrusive, which means there is no need to remove pro-
tective coatings or interrupt production to carry out the
inspection process, making it a cost-effective solution to
flow assurance or integrity problems.

e technology allows Tracerco’s experts to obtain an
accurate measurement of pipeline conditions. Discovery

can distinguish between hy-
drate and wax buildup and
also will give data on weak-
nesses and wall thinning of
flowlines. In pipe-in-pipe ap-
plications, it also can detect
water ingress between pipes,
allowing both the inner and
outer pipeline in a pipe-in-
pipe system to be inspected
from the outside. For flow-as-
surance issues, it can diagnose
the effectiveness of any reme-
dial treatment.

Discovery has completed
hundreds of scans for several 
operators and has successfully
characterized deposits and iden-
tified integrity issues within a
range of flowline designs.

Tracerco supplies a wide range of innovative technolo-
gies to measure and characterize process conditions and
diagnose operational problems across the petroleum in-
dustry, ranging from reservoir to refining. e company’s
specialist technologies are used to increase production, re-
duce operating costs and optimize shut-down programs. 

Tracerco is exhibiting in two areas at OTC. Visit booth
8213 in the NRG Arena or booth 2241L in the U.K. Pavil-
ion in the NRG Center.

To sign up to send a test pipe and discover Discovery, 
visit info.tracerco.com/discovery-book-your-subsea-pipeline-
blind-test. n

scanner allows operators to externally inspect
Pipelines Without removing coatings 
n Subsea tomography scanner provides results in real time and data without production interruption.

ConTRiBUTeD By TRACeRCo

Global Deepwater Capex 
from 2010 to 2019

Discovery was developed to inspect pipelines from the outside without pipeline

modification. (photo courtesy of Tracerco)



Making a deepwater rig ready for managed-pressure
drilling (MPD) is challenged from the start by the

complexity of putting all the pieces together. An apples-to-
oranges mix of critical components can drive up installation
costs, create unnecessary interfaces and, in some cases, 
create barriers to a successful installation. Planning, pro-
curement, installation and performance can all be negatively
affected by this process. e solution to this restrictive com-
plexity is collaboration that simplifies the technology by fo-
cusing on the core objective—the reservoir. 

An MPD-ready rig requires a sophisticated integration of
the rig, riser components and MPD services from several
key providers, including the drilling contrac-
tor, capital equipment provider and service
company. Achieving a practical, seamless in-
tegration of these disparate MPD components
requires significant flexibility and communi-
cation between all involved parties. is col-
laboration must coalesce around the need for
MPD to safely and efficiently reach reservoir
targets in deepwater environments. 

Development of a proprietary riser gas-
handling system (RGH) by AFGlobal is
proving to be a central point of collabora-
tion for integrating and standardizing key
components to achieve a universal ap-
proach for creating MPD-ready rigs. 

Being MPD-ready first requires the cre-
ation of a circulating system that can safely
divert returning annular flow. e change
involves the rig’s systems and specialized
riser components that direct produced flu-
ids, gas and solids away from the rig floor.
is configuration enables RGH and ide-
ally sets the stage for MPD. e step from
RGH to MPD involves the addition of a ro-
tating control device (RCD) to the riser
system and an automated choke manifold
to the system. e complex nature of this
undertaking is compounded by the various
designs of floating rigs and an array of pro-
prietary RGH and MPD systems. 

Collaboration focused on reservoir objec-
tives ensures the “right-sizing” of the kit and
that the complexity of the overall assembly
does not detract from the goal of safely and
efficiently navigating within the margins of
the well. is focus promotes the natural in-
tegration of component systems to achieve a
central goal. Complexity is further reduced
by the continuing development of universal
standards, along with the refinement and
simplification of features.

Keeping the MPD kit simple helps con-
trol costs and imparts a greater degree 
of supply chain control for a streamlined
system that can be deployed with greater
speed, quality and efficiency.  Simplicity
also yields future flexibility through easier
adaptation to changes in technology 
and demand. 

e capital equipment builder can play a
central role in this collaborative effort by
engineering the products that connect the
rig and service components of the system.
is intermediary position requires a de-
tailed understanding of the full system and
an ability to bring it all together to every-
one’s satisfaction. 

Years of experience with all the providers
have produced a proprietary RGH system
that can be adapted to specific rig and
MPD requirements. e system is based on
a specialized riser joint that includes

crossover adapters, a drillstring isolation tool and a flow
spool; all with integral choke, kill, boost and hydraulic
lines. is riser assembly closes the annulus and diverts
flow to enable safer, controlled RGH. In the past, the ad-
dition of the RCD has been a major undertaking. Today,
the simple task of adding an adapter component allows
integration of the RCD.

e collective experience gained among drilling contrac-
tors, MPD service companies and operators has produced
a holistic system that achieves each of their respective op-
erational requirements. Once the RGH system is installed,
safety is immediately enhanced with the added ability to
mitigate riser gas. On demand, rig operations can more eas-
ily be transitioned between conventional and MPD closed-
loop methods—the rig is MPD-ready.  n

reservoir Focus Guides MPd-ready rig system
n RGH system is a central point of collaboration for integrating and standardizing key components to
achieve a universal approach for creating MPD-ready rigs. 

ConTRiBUTeD By AfGLoBAL
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There is a paradigm shift in the way of thinking by
passive fire protection suppliers toward recogni-

tion of structural fire design approaches. Passive fire
protection to structural steelwork in the oil and gas
market is heavily regulated and rightly so given its crit-
ical life-safety function. For the majority of projects at
present, a great number of prescriptive solutions are
adopted without question to achieve a specific fire-re-
sistance rating. However, for an increasing number of
projects on a global scale, engineers are starting to
challenge some of these prescriptive approaches and
propose project-specific alternatives that still meet fire-
resistance ratings while also providing robust and safe
solutions that complement their specific design and
align with the functional requirements set by regula-
tory authorities.

ere are a number of drivers for such approaches in-
cluding weight reduction, value engineering exercises
and practical application issues. 

Aside from its ability to satisfy the fire-resistance re-
quirement, historically, passive fire protection has been
selected on its basis for its lowest installed weight, prac-
tical application considerations and cost. Modern-day
selection includes these aspects but also focuses on the
ability of manufacturers to provide practical engineer-
ing solutions to assist from FEED through detailed de-
sign to construction, application and maintenance.
Ongoing consistent technical advice and support are
the keys to ensuring an efficient and robust design for
fire protection.

Solutions include heat transfer studies, structural re-
sistance calculations and combined heating and struc-
tural resistance checks. e proliferation of fire
engineering approaches and increased numbers of
structural engineers designing at elevated temperatures
have led to significant developments in fire-resistance

solutions to directly complement passive fire protection
materials. Examples include assessments of rationalized
product-specific coatback distances for use in specific
scenarios, bulkhead stability at high temperature, par-
tially-protected member solutions, beams supporting
open grating designs and assessment of stability of struc-
tural members under applied load.

To arrive at these solutions, methodologies can vary
from simplified calculations to advanced finite element
modeling. Many structural design codes and guidance
documents include fire-resistant design. In the U.K., the
relevant standard for steel design is BS 5950 Part 8, while
in Europe the relevant code is EN 1993-1-2. In North
America, ANSI/AISC 360 provides provisions for struc-
tural design for fire conditions, while other bodies in-
cluding ABS, DNV GL, NORSOK, the American

Petroleum Institute, and the Fire
and Blast Information Group have
structural guidance documents
that reference elevated tempera-
ture design.

In many cases, manufacturers
will be able to draw on their expe-
rience in relation to fire testing to
provide justification or validation
that the solutions they propose are
commensurate with expected
product performance and capabil-
ity. Some manufacturers have ac-
cess to in-house furnaces and can
use these to further support engi-
neering studies to provide prod-
uct-specific fire-resistant designs
through assessment of thermal be-
havior or load-bearing capacity.

It is important to understand
how a proposed solution has been
derived to ensure that it is relevant
to the design or project under con-
sideration. Clarity on areas such as

approaches adopted, sensitivities in design parameters
and limitations of the advice are essential. In all cases, it
should be ascertained that any structural fire design
study is undertaken or overseen by someone suitably
qualified, i.e., a professionally licensed engineer.

Many structural engineers and fabricators are starting
to collaborate closely with manufacturers in terms of
product performance knowledge. It is in the interest of
engineers concerned with fire-resistance aspects and set-
ting steelwork specifications to coordinate closely with
passive fire protection suppliers to ensure that the po-
tential benefits are understood.

When used effectively there can be significant benefits
to a project, including robust and safe designs, quanti-
fied structural performance, faster construction sched-
ules, weight savings and, ultimately, cost savings. n

enhanced Fire resistance solutions
n Project-specific alternatives meet fire-resistance ratings while also providing robust and safe solutions.

By DR. ALLAn JoWsey, inTeRnATionAL pAinT LLC, 
An AKzonoBeL CoMpAny

Temperature contours of secondary member coatback designs are shown,

following exposure to fire and prior to a structural load-bearing capacity

check of the primary member (top: a beam; bottom: a column). (images

courtesy of international paint LLC, an Akzonobel company)

in response to the findings of investigations into the
Deepwater Horizon tragedy and following a thorough

evaluation of recommendations from industry groups,
equipment manufacturers, federal agencies, academia and
environmental organizations, U.S. Secretary of the Inte-
rior Sally Jewell has released proposed regulations to bet-
ter protect human lives and the environment from oil
spills. e measures include more stringent design re-
quirements and operational procedures for critical well
control equipment used in offshore oil and gas operations.

“Both the [oil and gas] industry and the government
have taken important strides to better protect human
lives and the environment from oil spills. ese proposed
measures are designed to further build on critical lessons
learned from the Deepwater Horizon tragedy and to en-
sure that offshore operations are safe,” said Jewell, who
recently discussed the administration’s energy reform
agenda in remarks at the Center for Strategic and Inter-
national Studies. “is rule builds on enhanced industry
standards for blowout preventers to comprehensively ad-
dress well design, well control and overall drilling safety.”

e proposed rule, which will be open for public com-
ments, addresses the range of systems and equipment re-
lated to well control operations. e measures are
designed to improve equipment reliability, building upon

enhanced industry standards for BOPs and blowout pre-
vention technologies. e rule also includes reforms in
well design, well control, casing, cementing, real-time
well monitoring and subsea containment.

e well control measures would implement multiple
recommendations from various investigations and re-
ports of the Deepwater Horizon tragedy, including the
Bureau of Ocean Energy Management, Regulation and
Enforcement/U.S. Coast Guard Joint Investigation-
Forensic Equipment Analysis; National Academy of En-
gineering; National Oil Spill Commission; Ocean Energy
Safety Advisory Committee; and Government Account-
ability Office. e U.S. Department of the Interior’s
(DOI) Bureau of Safety and Environmental Enforcement
(BSEE) thoroughly analyzed the results of the investiga-
tions, including nearly 370 specific recommendations,
and conducted extensive outreach to derive further en-
hancements from stakeholder input, academia, and in-
dustry best practices, standards and specifications.

e BOP was a point of failure in the Deepwater Hori-
zon event, but several other barriers failed as well. In con-
nection with this rulemaking, BSEE worked with a wide
array of stakeholders to comprehensively address well
control measures and equipment.

“We worked to collect the best ideas on the prevention
of well control incidents and blowouts to develop this
proposed rule, including knowledge and skill sets from
industry and equipment managers,” said Assistant Sec-

retary for Land and Minerals Management Janice
Schneider. “is rule proposes both prescriptive and per-
formance-based standards that are based on this exten-
sive engagement and analysis.”

In May 2012, BSEE’s offshore energy safety forum
brought together federal policymakers, industry experts,
academia and others to discuss additional steps BSEE
and the oil and gas industry could take to continue to
improve the reliability and safety of BOPs. Following the
forum, BSEE received significant input and specific rec-
ommendations from industry groups, operators, equip-
ment manufacturers and environmental organizations.

“In addition to more stringent design requirements, the
proposed rule requires improved controls of all repair and
maintenance activities through the life cycle of the
blowout preventer and other well control equipment,” said
BSEE Director Brian Salerno. “It would provide verifica-
tion of the performance of equipment designs through
third-party verification and enhanced oversight of oper-
ations through real-time monitoring viewed onshore, and
would require operators to, during operations, utilize rec-
ognized engineering best standards that reduce risk.”

e public may submit comments on the proposed
regulations during the 60-day comment period, which
began April 15, 2015, when the proposed rule was pub-
lished in the Federal Register. Comments may be submit-
ted via regulations.gov, the federal government’s official
rulemaking portal. n

doi releases Proposed Well control regulations 
n Measures address design requirements and operational procedures. 

ConTRiBUTeD By Bsee
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At first glance, OTC could not be farther apart in at-
titude, appearance and productivity from Washing-

ton, D.C., where I work representing the interests of the
offshore energy industry as president of the National
Ocean Industries Association (NOIA). Actually seeing
the latest advances in offshore technology is far more en-
joyable than combing through federal regulations estab-
lishing new standards and practices for BOPs and well
control, bonding and hydraulic fracturing. 

Around the country, there is a philo-
sophical battle being waged against the
use of fossil fuels, and the opponents are
well-armed and diligent. From where I sit
in Washington, D.C., it is clear that the last
two years of the administration will focus
on the potential effects of climate change
and on lessening, if not ending altogether,
the traditional federal support for fossil
fuels. Paradoxically, the administration is
quick to claim credit for the energy secu-
rity achieved with our nation’s new rank-
ing as a world leader in the production of
natural gas and the expectation that we
also will be a world leader in oil produc-
tion soon. is contradiction is further ev-
idenced by the president’s budget
proposal, which seeks to use bonus bids,
rents and royalties paid by offshore oil and
natural gas companies to fund many proj-
ects (including the Land and Water Con-
servation Fund), while simultaneously
proposing increases in taxes and the re-
moval of certain deductions, like intangi-
ble drilling costs. 

Don’t let the distance between Washing-
ton and Houston lead you to think what
happens in Washington stays in Washing-
ton. Washington does matter. Almost
every decision affecting the Gulf of Mex-
ico and energy development in the Outer
Continental Shelf begins or is routed
through D.C. 

Federal agencies are currently making
decisions that will have short- and long-
term effects on the success of our industry.
e Department of the Interior’s (DOI)
proposed BOP/well control rule, devel-
oped in response to the Macondo well 
accident, deserves a close and frank eval-
uation. e standards and requirements
established by this hey rule will affect the
ability of the industry to explore for many
years to come. 

Washington also is concerned with the fi-
nancial ability of companies to complete de-
commissioning activities. Despite the fact
that taxpayer dollars have never been used
to remove no longer used production
equipment, bankruptcies have planted that
fear in the minds of regulators. Decisions
made in D.C. concerning the establishment
of bond levels and the determination of fi-
nancial health of operators could eventually
serve to filter which companies can pur-
chase and develop leases.

e U.S. Coast Guard is now in the
process of determining new regulations
for the use of dynamically positioned ves-
sels and the application of safety and en-
vironmental management systems for

certain vessels involved in oil and gas activities.
e next five-year offshore leasing program is also cur-

rently under development by the DOI in Washington,
D.C. Although the dra proposal includes a portion of
the Atlantic for a possible lease sale in 2021, there is no
guarantee it will make it into the final program.

In another development, the Bureau of Ocean Energy
Management is currently considering issuing seismic
survey permits for the Atlantic area. A few seismic com-
panies are willing to bet that the Atlantic sale will be a
reality and have submitted permit applications to begin
work in the near future. eir fate is in the hands of the
feds in Washington, D.C.

Even though we are at OTC
this week, far away from the
Capital Beltway, the fate of all
this amazing new technology on
display could be determined in
Washington, D.C. Washington
matters, and NOIA and other
energy trade associations are the
industry’s ears and voices at the
capital. It is important to let
Washington know that the offshore oil and gas industry
also matters to the well-being, economy and energy se-
curity of our nation. n

Washington and otc: More closely related 
than appears
n Federal agencies are currently making decisions that will have short- and long-term effects on the success
of the industry.

By RAnDALL LUThi, 
nATionAL oCeAn inDUsTRies AssoCiATion 

Randall Luthi
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schlumberger is showcasing the industry’s first
reservoir mapping-while-drilling service at OTC

2015. Using deep directional electromagnetic (EM)
measurements, the company’s new GeoSphere reservoir
mapping-while-drilling service reveals details of sub-
surface bedding and fluid contacts more than 30 m (100
ft)  from the wellbore, which is about six times farther
than existing bed boundary mapping technologies. 
This reservoir-scale view provides an unprecedented
depth of investigation, helping operators to land wells
more precisely, perform reservoir steering more proac-
tively and optimize their field development plans with
greater confidence. 

The reservoir mapping-while-drilling service was of-
ficially commercialized in May 2014. The service un-
derwent several years of field testing, and it already has
been run successfully in more than 220 wells in the
North Sea, Europe, Africa, Russia, North America,
South America, Australia and the Middle East. Key
benefits include increasing potential production and ul-
timate recovery, unlocking access to new or marginal
reserves, minimizing water production, avoiding
drilling hazards, improving the accuracy of reserve es-
timates, eliminating geological sidetracks and refining
seismic interpretations.

The technology uses a transmitter placed close to the
drillbit on the bottomhole assembly (BHA) to send
multifrequency EM signals into the formation at fre-
quencies as much as 50 times lower than legacy tech-
nology. Two receiver subs, with more directional
antennas than previous tools, are placed on the BHA
behind the transmitter at distances up to 30 m, depend-
ing on the thickness of the reservoir and the operator’s
specific drilling objectives. Increasing the spacing in-
creases the tool’s depth of investigation (DOI).

Each antenna receives deep EM signals from the for-
mation, providing a unique set of azimuthal resistivity
measurements at multiple depths of investigation while
drilling. Readings are sent to the surface in real time
through the MWD tool and fed into an advanced sto-
chastic inversion algorithm. This novel proprietary
technique automatically compares the measurements
with hundreds of thousands of mathematical models.
When it finds a match, the inversion generates an in-
terpretation, incrementally displaying a color-coded re-
sistivity map that allows detection of multiple layers in

and around the reservoir
along the well trajectory in
real time.

e reservoir mapping-
while-drilling service enables
drilling engineers and geoscien-
tists to land wells more accu-
rately in the target interval. It
also can help them to anticipate
changes in the structure ahead
of the bit and adjust the well
path to stay in the sweet spot
and maximize net pay. e ser-
vice’s large DOI means wells can
be steered proactively rather
than reacting to formation
changes already drilled. e re-
sulting well path is typically less
tortuous than would otherwise
have been possible, making
completions easier to install and
potentially more effective. Aer
drilling, enhanced subsurface
characterization data help oil
and gas operators to further re-
fine their seismic interpreta-
tions, geological reservoir models and future field
development plans.

Danish oil company DONG E&P used the GeoSphere
service in its North Sea Nini East Field. e company’s
main objective was to improve the accuracy of landing
and steering of two horizontal wells in a sandstone injec-
tite target ranging in thickness from 2 m to 15 m (6  to
49 ). ese thin injectite sand reservoirs frequently have
erratic boundaries with adjacent formations, and their
thicknesses oen fall below the resolution of conven-
tional seismic data. As a result, determining the strati-
graphic location of reservoir boundaries and fluid
contacts is almost always subject to uncertainty. Under
such conditions, traditional methods of optimizing well
placement suffer from critical limitations. DONG had
encountered significant challenges targeting the same
type of remobilized sand reservoir in a nearby field using
traditional image-based geosteering techniques.

The GeoSphere service helped DONG to improve the
previous net pay ratio of its wells in the area from less
than 50% to an average 97%—essentially doubling
reservoir exposure and production in each well. There
were no sidetracks or delays, and both of the new wells
were completed within budget. Deep directional resis-

tivity inversions significantly improved the operator’s
understanding of the structure and heterogeneity of this
complex, sand injectite reservoir. Detailed information
obtained while drilling helped refine the existing reser-
voir model, reduce uncertainties and improve long-
term field management. Based on this technical and
commercial success, DONG plans to deploy the same
technology for its next North Sea drilling campaign.

Because the deep-reservoir mapping-while-drilling
service is capable of interpreting multiple surfaces up to
30 m away, it also can eliminate or reduce the number of
pilot holes required to plan horizontal well campaigns.
During the past year, for example, another operator in
the North Sea used the GeoSphere service to map the top
and bottom of a target reservoir and gently guide the bit
into the ideal landing position without ever drilling a
pilot hole. Normally it took about five days to drill pilot
holes at rig spread rates around $1 million per day.

GeoSphere reservoir mapping-while-drilling service
is a 2015 Spotlight on New Technology award winner. 

To learn more the GeoSphere service, visit Schlum-
berger at booth 4541. n

reservoir Mapping-while-drilling 
n Deep directional electromagnetic measurements enable industry first.

ConTRiBUTeD By sChLUMBeRGeR

Data from the Geosphere reservoir mapping-while-drilling service (top) and a seis-

mic acoustic impedance section on the same level (bottom) led to reservoir expo-

sure of 815 m (2,674 ft), representing a net-to-gross ratio of 0.98 in the first of

DonG’s two horizontal wells in its north sea nini east field.  

(image courtesy of schlumberger)

The Offshore Technology Conference (OTC) and
United Against Human Trafficking (UAHT) have part-

nered together to increase awareness of human trafficking.  
UAHT’s mission is to end human trafficking, and it

increases awareness by training law enforcement,
healthcare workers and business owners about how to
identify and combat human trafficking in the greater
Houston community. 

“Since 1969, OTC has made a significant impact on
the Houston economy,” said OTC 2015 Chairman Ed
Stokes. “However, we realize that our influence needs
to extend beyond boosting business for the local restau-
rants and hotels that our attendees and exhibitors visit.

As such, we are partnering with United Against Human
Trafficking and look forward to supporting their efforts
to increase awareness about the important issue of
human trafficking.”  

Carole Moffatt, chair of the UAHT board, added,
“We are excited to partner with OTC. Our participa-
tion will enable us to reach people from 130 countries
and educate a broad audience on the subject of human
trafficking.” 

UAHT has trained OTC staff on human trafficking is-
sues and identification as part of the partnership. e or-
ganization will work with OTC to include information
and messages in OTC communications before and dur-
ing the conference. In addition, OTC has provided an
on-site presence for UAHT so that the organization will
have the opportunity to educate conference attendees
one-on-one regarding the issue. 

“Solving the human trafficking problem will require
the involvement of more than just our law enforcement
personnel.  e entire community needs to help. We are
happy to see OTC being proactive and taking steps with
their vendors to help us put an end to this crime,” said
Houston Mayor Annise Parker.

e ongoing partnership will begin this year and is
part of OTC’s commitment to serving the greater Hous-
ton community, which also includes activities such as the
Energy Education Institute, a daylong workshop for
teachers grades four through 12 and a STEM event for
high school students ages 15 and older, and the Annual
OTC Dinner, which has donated $925,000 to charitable
organizations over the past four years. 

“is important partnership opens the door for us to
face a complex issue and work together to improve our
communities,” added Stokes. n

otc, United against Human trafficking 
announce Partnership
n Alliance will help raise awareness of human trafficking.

ConTRiBUTeD By oTC AnD 
UniTeD AGAinsT hUMAn TRAffiCKinG
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“We consider ourselves to be selective de-
velopers,” he said. “We’re not trying to de-
velop every breakthrough across the
industry. We’re trying to fix the ones that
are most critical for us. We select those, and
that’s where we put our funding.

“If we look at deepwater, we see a lot of
things changing,” he added. “We see a need
for more facilities on the seabed. We be-
lieve there will be more pumps, more ves-
sels and more autonomous systems on the
seabed; and the seabed will require mate-
rials that are going to be developed in the
future. Not all the materials today are in the
working envelope that we would like to see.
Composite materials will be critical to the
future of seabed deployment.”

Dupree said they also like to think about
how they do longer tiebacks and how they
speak wirelessly to some of the equipment.
“How do we think about talking to our
equipment in a different way than Wi-Fi?
Should we have resident ROVs on the seabed
and get rid of tethering them to a vessel? Per-
haps a resident ROV on the seafloor that
works there all the time but is operated from
a remote facility [is the solution].”

Seabed operations in deepwater will re-
quire new materials, Dupree said. “The
20k equipment that I talked about is one
of the things that we’ve taken forward and
that we think is key for us. That would be
a 20k BOP and 20k systems on the
seafloor. That’s going to take huge break-
throughs in the types of materials that
we’re going to use, because in order to
have 20,000-psi equipment on the seabed,
we can just make steel bigger and bigger
and bigger, but we’ve got to get smarter
about how we do it.”

In addition to the higher pressure require-
ments, Dupree noted the need for higher
temperature tolerances. “We want 350 F to
400 F [177 C to 204 C] capabilities, and that
further complicates the challenges.”

Dupree said among other emerging
needs will be the human contact with enor-
mous amounts of data. “Human reaction
with data will be key,” he said. “I saw a con-
sole design where the driller would have 11
monitors in front of him. A human can’t
handle that much streaming data.” n

trends continued from page 1

James Bellingham said Monday during the OTC 2015 in-
dustry breakfast “WHOI Center for Marine Robotics.”
“In the oceanographic world, we’ve gone from no robots
at all to now where there are increasingly more robots
used in autonomous applications.”

Bellingham, director of the Woods Hole Oceano-
graphic Institution’s Center for Marine Robotics
(WHOI CMR), introduced the center and shared with
breakfast attendees his insights and experiences gained
during his more than 30 years in the development of
marine robotic systems. 

“The deep offshore environment is incredibly com-
plicated and is robotics- and automation-intensive. It
is a very demanding environment to work in,” he said.
“Ultradeep water is aggressively a more expensive en-
vironment to work in. As a consequence, there’s been
considerable work done in the development of hybrid
vehicles.” 

ese ROV/AUV vehicles, he noted, use fiber-optic ca-
bles, and if the fiber were to break for some reason, the
system goes from ROV to AUV. 

e CMR was established in 2012 to
speed development of robotic technologies
through collaboration with industry spon-
sors, academic partners and key govern-

ment agencies to change the way
people and machines work to-
gether in the marine environ-
ment. CMR academic partners
include Carnegie Mellon Uni-
versity Robotics Institute, Draper
Laboratory, Georgia Tech Re-
search Institute, Johns Hopkins
University Laboratory for Com-
putational Sensing and Robotics,
MIT Computer Science and Ar-
tificial Intelligence Laboratory,
and the University of Rhode Is-
land Ocean Exploration Trust.

A goal of the CMR is to con-
nect the scientific environment
with the oil and gas industry,
he said. The group is interested
in taking on the challenges that
the industry is looking to part-
ner with to further develop
technologies. n

robots continued from page 1

James Bellingham, attending his first oTC ever, also is the first director of the 

Center for Marine Robotics at Woods hole oceanographic institute. (photography

by Corporateeventimages.com)



in September 2014 to 87% in February 2015, and a clear neg-
ative trend in utilization rates has emerged. With so many
uncontracted newbuild UDW rigs entering the market and
even more set to roll off contract, a particularly bleak end to
2015 could see as many as 62 of the anticipated year-end
fleet size of 190 competitive UDW rigs being available—a
potential fleet utilization of just 67%. is outlook has un-
doubtedly contributed to further increases in the fierce com-
petition for new tenders that has been witnessed since
mid-2014 when rig managers began to respond to the im-
pending oversupply threatened by the substantial newbuild
orderbook. Furthermore, it’s clear that many rig managers
prefer to focus on maintaining high levels of utilization at
the expense of returns, a trend that will continue to apply
downward pressure on day rates. 

Recovery to begin in 2017?
Despite the unquestionably negative macromarket and mi-
cromarket trends affecting the UDW rig sector, the
medium-term outlook might prove to be a lot better than
currently expected. at is, a recovery in E&A and devel-
opment drilling demand beginning in 2017, increased levels
of scrapping throughout the global floaters fleet and re-
duced levels of newbuilds entering the market will all con-
tribute to a situation where, by 2018, demand is once again
set to outstrip the supply of competitive floaters. Further-
more, with UDW rigs typically being in higher demand and
achieving better utilization rates than deepwater and mid-
water-rated floaters, those with significant exposure to this
asset class might find some solace in the prospect of a fa-
vorable asymmetrical medium-term recovery.

For more information, visit Infield Systems at booth
8839. n

30 TUesDAy | MAy 5, 2015 | oTC shoW DAiLy

Are safety functions (field devices and logic) separate
and independent of the control system? 
e first edition of the ISA 84 standard stated that the logic
solver and sensors for safety shall be separate from the logic
and sensors of the control system. e second edition of the
standard is less definitive, but it is standard practice in many
industries to have separate sensors and logic for safety. 

Are manual proof test intervals adequate to meet the
required performance? 
All safety devices must fall within a mechanical integrity
program and must be periodically tested. Manual proof test
intervals are part of probability of failure on demand cal-
culations that are required to verify system performance. 

Are management-of-change procedures in place and
being followed? 
Safety systems invariably need to be changed at some
point. Accidents have occurred because even simple
changes were not done correctly, and improper doc-
umentation and review were to blame.

Begin with the standards
Process safety will continue to be a concern for oil
and gas producers, particularly as safety instru-
mented system standards evolve. 

ose charged with maintaining the safety of the fa-
cility must familiarize themselves with the latest stan-
dards and “grandfather clauses,” such as ISA 84. Process
safety involves a comprehen-sive understanding of these
standards and how they correlate to age-old processes
that have not changed.

Rockwell Automation will demonstrate the new
OptiSIS, the latest in its process safety portfolio, at
OTC. Visit booth 11813 for more information. n

standard continued from page 19

measurements of angular rotation in never-before-seen
detail, yielding new insights into drillstring dynamics and
drilling management.

For more information, visit booth 3541.

Annular barrier replaces cement in well construction
Welltec received an award for the Welltec Annular Bar-
rier. It is an expandable, metal annular barrier engineered
and qualified to replace cement in well construction. Its
rugged design, qualified to ISO V0 meeting regulatory
standards, has been used as a cementless, primary well
barrier to prevent surface annular pressure over the life
of the well.

Designed and constructed to the highest standards, the
Welltec Annular Barrier has been qualified up to 
300 C (572 F), can be rotated while installing the 
liner, won’t expand prematurely and can be run in 
any well fluid or environment. Its novel capabilities allow
it to be expanded from surface with no waiting times
and to conform to the surrounding openhole (or cased-
hole) environment.

For more information, visit booth 3117.

Pinless subsea connector
increases mating cycles,
reliability
WiSub, a Small Business
winner, received an award
for the WiSub Maelstrom
Pinless Subsea Wet-Mate
Connector. e subsea
connector system elimi-
nates the pins from subsea
wet-mate connectors with
a solution based on solid-
state electronics, providing
increased mating cycles,
reduced operational cost
and increased reliability of
subsea connections.  

e Maelstrom connec-
tor applies inductive cou-
pling for power transfer
and patented microwave
communication methods
for 100 Mbps data rates
through seawater. e
Maelstrom connector is

unaffected by acoustic disturbance, turbidity and marine
growth. Its electronics and transducers are optimized for
through-water transmissions. e pinless connector in-
terface also provides inherent galvanic isolation to pro-
tect instruments and the network, reducing both
operational risk and design cost. 

For more information, visit booth 5241.n

The Total Vibration Monitor with Angular Rate Gyro

provides critical drilling dynamics data in real time.

(image courtesy of Weatherford)

The Welltec Annular Barrier

is an expandable, metal an-

nular barrier qualified to 

replace cement in well con-

struction. (image courtesy

of Welltec)
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The Wisub Maelstrom pinless subsea Wet-Mate Con-

nector eliminates the pins from subsea wet-mate con-

nectors with a solution based on solid-state electronics.

(photo courtesy of Wisub)
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Helix enters into shell contract 

for Q4000

Helix Energy Solutions Group Inc. has entered into a new
multiyear contract with Shell to provide well intervention
services in the U.S. Gulf of Mexico using Helix’s Q4000. 

e Q4000 is a deepwater well intervention semisub-
mersible, which has been performing work for Shell since
2011 under a master service agreement. e contract is
for a three-year duration, commencing in 2015 and last-
ing until year-end 2017.

“Given the current state of the oil and gas markets, we view
this contract as a step forward in further executing our busi-
ness strategy,” said Helix President and CEO Owen Kratz.

rP enables reduced subsea lead times

Steel forgings are important building blocks for subsea com-
ponents and oen are tailored to meet end users’ specific re-
quirements. is results in long delivery times and repeated
follow-ups throughout the supply chain. With DNV GL’s
new recommended practice (RP) “Steel Forgings for Subsea
Applications,” these requirements are now harmonized. e

implementation of the RP will enable reduced lead times,
enhanced stock keeping and interchangeability of forgings
and will help to improve and maintain consistent quality.

“Unifying requirements for forgings into an acceptable
common specification is an important step in the work
we are doing together with the industry to increase sub-
sea standardization,” said Bjørn Søgård, segment director
subsea with DNV GL.

e standardization of steel forgings was  targeted as a
high-priority initiative in a report issued by the Norwegian
Oil and Gas Association in 2014 and also was highlighted
by the Society of Petroleum Engineers. e RP (DNVGL-
RP-0034) has been developed through a joint-industry proj-
ect (JIP) involving 21 companies. It contains requirements
for qualification, manufacturing and testing and comple-
ments existing industry codes for subsea equipment.

e following companies have been a part of develop-
ing the RP in Phase 1 of the JIP: Aker Solutions, Brück,
Celsa, Chevron, Det Norske, Dril-Quip, Ellwood Group,
Eni, Exxon Mobil, FMC, Frisa, GE, Japan Steel Works,
Lundin, OneSubsea, Petrobras, Ringmill, Scana Subsea,
Shell, Statoil and Total. n
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A contra-rotating machine specifically designed for
pressure boosting of unprocessed wellstream, this unique
configuration allows for a compact and robust design
that is easy to install by use of light intervention vessels
and is based on the well-proven design developed for
subsea booster pumps. 

e multiphase compressor is capable of handling high-
liquid contents without mechanical issues, with GVFs typ-
ically in the range of 95% to 100%. is compressor
represents a breakthrough in the subsea environment as it
enables compression of the unprocessed wellstream with-
out any need for preprocessing. is greatly simplifies the
subsea system requirements by eliminating hardware as-
sociated with upstream separation facilities or anti-surge
systems, ultimately providing operators with a cost-effi-
cient route to achieve increased recovery, with the added
benefit of reduced operational risk over the life of the field.

e Gullfaks Field, operated by Statoil and located in
the North Sea, will see the first commercial deployment
in the world for subsea wet gas compression. Statoil fore-
sees that the recovery rate will increase by 22 MMboe by
using the wet gas compression system. e wet gas com-
pression station for Gullfaks will be installed about 15 km
(9 miles) away from the Gullfaks C platform; commission-
ing is planned for late 2015.  n
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Tool operation
The GaugePro Echo is powered by electrical current
from the MWD. e current is generated by a mud-dri-
ven turbine or through wired pipe. e blades are acti-
vated and retracted using a hydraulically driven piston
that operates independently of flow rate, fluid pressure,
rpm and WOB.

e reamer operates with three main commands: ac-
tivate, deactivate and updrill. When activated, power
from MWD drives an electrical motor, which runs a
pump driving a piston. e piston connects to a yolk,

which drives the cutter blocks up the ramp. Once 
the blades reach the stop blocks, the pressure on the 
piston is reduced and kept at a level adequate to main-
tain stable positioning of the blocks. In deactivate 
mode, the pressure is applied on the other side of the
piston, which pulls the yolk back into the inactive posi-
tion. In updrill mode, maximum pressure is applied to
the cutter blocks to keep them in place while reaming
up or back-reaming.

e on-command digital reamer can operate in tem-
peratures as high as 150 C (302 F), at operating pressures
of up to 3,000 psi ID to annulus and 30,000 psi hydro-
static, and with an operating flow rate of 290 gal/min to

1,598 gal/min. Tool pressure drop is 150 psi at 1,400
gal/min, and dogleg severity capability is 5 degrees/100
 rotating and 10 degrees/10  nonrotating.

Field testing
e GaugePro Echo digital reamer has been commer-
cially tested in the Gulf of Mexico (GoM), Norway and
Malaysia. In a challenging deepwater well in the GoM,
positioning the reamer near the bit made it possible to
enlarge the wellbore through several types of hard, abra-
sive formations without a dedicated rathole reaming
trip. e operator saved 36 hours of rig time and 
$2.1 million.  n
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onesubsea’s boosting technology helps improve production and recovery. (photo courtesy of onesubsea)

attention to the potential to add value, the alliance won’t go anywhere,
warned Rustom K. Mody, Baker Hughes’ vice president and chief engineer
for enterprise technology.

“Every innovation has to create value,” Mody said, listing three essential prin-
ciples for putting ideas into practice:

• Unlock market potential;
• Reduce risk; and 
• Increase efficiency.

“If any one of these is missing, that technology is not going to make traction in
the marketplace, because if it is not really valuable to clients, this technology is
not going to be used in this industry or in any industry,” he said.

Mody advised research managers to keep in mind some basics. For example,
lose the dream of “build it and they will come.” “You’ve got to understand the
market potential for what you’re working on before you embark on the jour-
ney,” he said.

For that matter, forget about serendipity. Anything new and worthwhile
will be based on sound fundamentals that require a plan. And Mody in-
sisted that anyone wishing to expand knowledge must associate with peo-
ple who do great things. It’s no coincidence that Pumps and Pipes formed
in Houston, where leaders in medicine, oil and gas, and space exploration
are based.

A number of strategic incentives have come into play during the partnership,
wrote William E. Kline, drilling and subsurface manager for Exxon Mobil, in a
white paper. Among them:

• Access: Because they are not in competition with each other, doctors and
engineers have no inhibitions in their collaboration. Fresh eyes are seen as
an advantage, not a threat.

• Discovery: True breakthrough accomplishments happen when completely
new approaches are employed, as opposed to routine developments nec-
essary to keep up with the state of the art.

• Benchmarking by analogy: Visualize flow through a heart valve and
translate it to flow through a gravel pack.

• Cascading leverage: Innovation materializes as possibilities are pre-
sented, like deepwater drilling, synthetic biomaterials and the possibili-
ties of nanoscience.

e potential for this cooperation appears to be boundless. “Collaboration
across industries is going to be the next competitive advantage,” Mody said. n
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