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News

Dehydrated
The board of directors of
StatoilHydro will propose to the
company’s Annual General Meeting
on 19 May that the company name
be changed to Statoil ASA.

NEWS
National Subsea Research Institute
A new research institute that could
assist UK companies capitalise on a
global subsea market worth a potential
£40 billion has been launched in
Aberdeen.
The National Subsea Research
Institute (NSRI) will open the door
to the fast-track development of a
new wave of subsea technology and
expertise in which the country already
leads the world.
The institute was launched by
Jim Murphy, Secretary of State for
Scotland, at Europe’s biggest subsea
event – Subsea 09.
It has been established by the
industry body Subsea UK , as well as
Aberdeen, Dundee and the Robert
Gordon Universities via the Northern
Research Partnership in Engineering.
The aim is to ensure the UK retains its
market-leading position and captures
a significant share of the global
market, worth £25 billion at present
and estimated to grow to over £40
billion by 2011.
With 40 000 employees in 750
companies contributing £4.5 billion
to the economy, the UK subsea
sector leads the way around the
world. Subsea UK, however, has
long been campaigning for a
national framework for research,
development and implementation
of technology that brings together
industry, academia and government
to make sure the sector remains at
the forefront.
“Subsea skills and technology are
vital to the recovery of oil and gas
reserves around the world, particularly
in mature offshore and deepwater
provinces,” said Alistair Birnie, chief
executive of Subsea UK. “Industryled and demand driven, the NSRI will
address the longer-term challenges
the subsea industry faces.
“A flagship research organisation, the
NSRI will also act as a showcase for
UK expertise and skills in subsea. It
will create value and inspire the future
of the global subsea industry.”
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NSRI will take advantage of the knowhow and innovation of the partner
organisations by collectively bringing
together academia, industry and the
supply chain to develop a national
strategy that will be aligned with the
needs of the industry in the short and
long-term both within the UKCS and
internationally.
This strategy will co-ordinate and facilitate
the delivery of a sustainable UK base in
subsea technology and skills that will create
long-term opportunities for academia, the
industry and the UK economy, as well as
support sustainable exploitation of oil and
gas around the world.
Professor Albert Rodger, vice-principal
and head of the College of Physical
Sciences, University of Aberdeen, and
chief executive of the NSRI added:
“NSRI will offer clear benefits to industry,
academia and the UK economy. It will
combine industry and academic funds to
support its national programme and will
link technology projects to other national
and international programmes to avoid
duplication and ensure a co-ordinated
approach.
“Research will be channelled through
projects with over-arching themes aligned
to specific industry needs, some of which
have been identified as fluid recovery at
3000m of water depths at economical
cost, platform-less developments,
long-distance tiebacks, subsea process
facilities, pumping and separation.”

The board of directors received a
letter from the Norwegian Ministry of
Petroleum and Energy stating that
“the Norwegian State at the Annual
General Meeting will only vote for
proposals which include the name
Statoil, either alone or as the dominating part of a new name.”

NOCS Funds Probe
The National Oceanography
Centre, Southampton (NOCS), is
to receive £1.3million to develop a
probe to explore a massive lake of
water deep beneath Antarctica’s ice
sheet.
Buried under 3km of ice, Lake
Ellsworth is an ancient lake that has
been isolated for hundreds of thousands of years and could contain
unique forms of life.
The National Environmental
Research Council has awarded £6
million to a consortium of multidisciplinary researchers from ten UK
universities, NOCS and the British
Antarctic Survey. The NOCS share
of the funding will be used to design
and construct a probe that will take
samples and make measurements
of the sub-glacial lake. Similar
in size to Windermere, the water
remains liquid due to the vast pressure of the ice cap and geothermal
warmth from the earth below.

Scottish Enterprise is providing
support to the NSRI, which has also
captured the imagination of the industry
with five companies – BP, Chevron,
ConocoPhillips, Subsea7 and Technip
– already pledging funds and several
others about to commit.

Dr Matt Mowlem, head of sensor
technology at NOCS, will lead a
team in the design and construction
of the probe that will take samples
and make measurements of the
lake. He said “The challenge is to
develop a package of sensors and
samplers that can be lowered 3km
into the lake through a small hole
about 36cm wide.

NSRI will develop its own research
strategy and core strengths in areas of
research not presently being addressed
by other research establishments. It
will also develop strategic relationships
with other research and development
providers within the UK and overseas.
A not-for-profit company limited by
guarantee, NSRI will be chaired by
Subsea UK chairman, Bill Edgar.

“We will make measurements of
the lake with sensors, and will
sample the water to look for life
forms and to measure water chemistry. We will also take samples
of sediment of the lake floor and
gather images. All this must happen before the entry hole freezes
over again, which will close at approximately 0.6cm an hour.”
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NEWS
Gyro to INS for ROVs
IXSEA has launched ROVINS, a sophisticated gyro-to-INS system aimed
at the ROV market. This is essentially
a combination of the sensors of its
OCTANS gyro and the processing
hardware of its PHINS inertial navigation system (INS) in one package.
The company has suggested that it is
looking for other applications in which
two or more if its products could be
combined.
OCTANS is a well established survey
grade fibre optic gyrocompass (FOG)
that provides true heading with a
0.1 degree secant latitude accuracy
and precise roll and pitch with 0.01
degree accuracy. OCTANS computes
heave, surge and sway as well, with a
precision of 5cm. The motion sensing
system, which works at depths of up
to 6000m, has grown over the past 10
years to claim a significant portion of
the market.
In 2001, IXSEA launched its PHINS
inertial navigation system largely
aimed at the high-end of the survey
market such as autonomous
underwater vehicles (AUVs) that
required the added security of a
non-acoustic means of positioning.
Using enhanced FOG technology and
digital signal processing, the PHINS
improves heading accuracy to 0.01
degrees secant latitude and outputs
position, speed and acceleration
updates at rates up to 100Hz.
Looking at some sectors of the market, such as remote operated vehicles
(ROVs) it was clear that while an INS
system would be desirable, there was
no need for the very high accuracies that PHINS would provide. This
prompted IXSEA to combine a gyro
and INS in the same housing, but at a
price similar to an OCTANS. Should
the customer wish to upgrade to a
full PHINS system, this just requires
software, firmware and training.
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Ixsea’s ROVINS system

from ‘gyro only mode’ to ‘ROVINS full
INS’. It gives our customers improved
flexibility in their operations,” said Richard Parkinson, IXSEA’s Offshore Director. “Its integral web based configuration software offers an instant interface
via any web browser.”
IXSEA are understood to be looking
into other product combinations. One
idea might be to incorporate inertial
navigation into its ECHOES sub-bottom
profiler technology. At present, this
gives a shot point every 2.5 secs
with the positioning controlled by ultra
short baseline technology, however,
by including INS, this might reduce the
shotpoint to nearer 1 sec.
The ROVINS has an accuracy of
0.05deg latitude and a resolution of
0.01% It can be used in water depths
up to 3000m and has a high robustness, with a mean time between failure
of 30 000 hours.

OCTANS is the main IMO bridge
compass system for navigational
purposes. A certified ICCB is used
to drive the existing stepper repeaters. An OCTANS feeds the
KONGSBERG DPIII class system.
OCTANS is also coupled with the
onboard USBL systems as it is highly
accurate and offers low latency, time
stamped heading, roll, pitch and
SAFE HEAVE data, which increases
USBL accuracy. The retrofit of
Solitaire has been performed by
Kongsberg.

South Australia Port Development
Two GeoSwath wide swath bathymetric
sonars are being used for regular
hydrographic port surveys around
the South Australian coast, providing
bathymetry and side scan data for use
in the development and maintenance
of this important national infrastructure.
Recent projects include the preprogress, and post-dredge monitoring
of the major shipping channels to Port
Adelaide and Port Giles which were
deepened to accommodate panamax
vessels.

The positioning accuracy of ROVINS
has been reduced by a factor of three,
but this is adequate for a variety of applications.

HydroSurvey Australia is the
hydrographic survey business arm
of Flinders Ports, with the core task
of performing recurrent surveys of
navigational channels and berths for
design and maintenance purposes.

“ROVINS provides an upgrade path

Right: The Felix with a GeoSwath arm
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Solitaire, the world’s biggest
pipe lay vessel, has been equipped
with three OCTANS during its recent
retrofit. Allseas, owners of Solitaire,
specifically selected the OCTANS
gyrocompass and full motion sensor,
as it is truly solid state and therefore
completely maintenance free. The
OCTANS systems have different uses
onboard Solitaire.

The two GeoSwath systems are
mounted on HydroSurvey’s NoosaCat
twin-hulled survey launches.
The Pathfinder is an 11m NoosaCat
3900-Series with a 250kHz
GeoSwath head deployed on a
central ‘periscope’-mount between
the hulls. The Felix is a trailerable
5m NoosaCat 1800-series with a
mounting plate for a customised
250kHz GeoSwath transducer arm
fixed to the port side gunwale.

Worldwide Underwater Technology
R&D Engineering System Integration Sales Service

t Electric active heave compensated
ROV lift winches
t Launch and recovery systems
t Oceanographic winches
t Electric stainless steel winches

www.macartney.com
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Wet Mate

Easytrak Nexus
Applied Acoustic Engineering has
launched its latest USBL tracking
system.
The new system, Easytrak Nexus,
represents the most recent in a
series of innovative developments
in subsea acoustic tracking by the
company. Now incorporating spread
spectrum technology, Nexus combines its high accuracy performance
with versatility and ease of operation.
The rack-mounted Easytrak Nexus
determines the position of a dynamic
subsea target through the transmission and reception of acoustic
signals between the submerged
transceiver and the target beacon.
By incorporating spread spectrum
technology, the frequency of the
transmitted signal is able to be
varied, reducing its susceptibility
to interference and enabling the
calculation of accurate positioning
information.
Spread spectrum technology also rejects unwanted reflected signals that
have made operating in challenging
locations, such as ports or harbours,
difficult in the past.

As with all Easytrak systems, Nexus
works with a variety of underwater
targets and beacon types, including
pingers, responders, release and
positioning transponders.
Furthermore, Nexus operates in
both traditional ‘tone-burst’ and
new spread spectrum modes. The
spread spectrum beacons include an
enhanced 1000 Series with a depth
telemetry option and a bi-directional
spread spectrum version for improved
range stability.
With low-power consumption, the bidirectional spread spectrum beacons
can be connected to peripheral
devices subsea to send back digital
data, for example, current flow or
heading, as well as simultaneously
being used as navigation transponders.
Nexus has a built-in PC running
embedded Windows XP with a solidstate HD. The positioning information
is displayed on a separate monitor
where activity of up to ten subsea targets within a specified operating area
can be viewed. These targets can be
Applied Acoustics’ beacons or those
operating in the same frequency
range from other sources.

As organisations in the subsea
industry develop more applications
using fibre optic technology, there
has been a dramatic increase in the
quantity and complexity of connector configurations needed to fit these
applications.
This has led Seacon to develop a
range of fibre optic products, which
are designed and manufactured to
meet the specific and varied environmental conditions.
One of latest developments is its G3
optical wet-mate connector. This new,
third-generation connector uses existing HydraLight technology and is available in 6 channels with either singlemode or multi-mode optical fibres.
The G3 offers low profile optical connectivity combined with simplicity of operation. It is suitable for tight interfaces
requiring low loss optical performance.
This connector can incorporate flat
or angle polished contacts, making
it ideal for either signal communication systems or optical measurement
and sensing systems, such as tubing
hanger connections, tree connections,
riser monitoring systems and life of field
seismic systems (LoFS).

Applied Acoustics’ Easytrak Nexus being demonstrated on a vessel in Southampton harbour
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Which one would you rather hit?
Well known for providing pinpoint accuracy in
positioning systems, Sonardyne’s Wideband®
acoustic technology is now being used as the
foundation for a high integrity, wireless
emergency control and monitoring system
for BOPs. In the event of loss of normal
communications with a blow-out preventor, the
system is used to execute emergency shutdown

and riser disconnect procedures. The robustness
of the Wideband signals achieves an acoustic
link with reliability that is comparable to that
of a cabled link and may be considered as
a direct alternative to an umbilical cable. Are
you ready for Sonardyne Wideband® acoustics
to put you in control?
www.sonardyne.com/products

Trusted Solutions for:

Seismic

Construction

Defence

Inertial

Survey

Telemetry

Drilling
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Water Treatment and Injection
Aker Solutions and Well
Processing have signed a cooperation agreement to provide a
combination of subsea water treatment and injection system. This is
intended to increase oil recovery
and enhance oil production from
offshore produced fields.
As part of the agreement, Well
Processing will bring its newly developed subsea seawater treatment
and sterilisation technology to the
table. This will be combined with
Aker Solutions’ extensive experience within subsea water injection,
boosting and pumping technologies.
Traditionally for offshore fields,
seawater is treated on, and injected
from, a surface installation such as
platform or floating production, storage and offloading (FPSO) vessel.
This can put restraints on achieving
optimum water flood in the reservoir,
which again may limit recovery and
production. Locating the system on
the seabed can provide both practical and financial benefits.
“What we can jointly offer together is
a cost efficient and effective process
for water treatment and injection,
with all equipment located on the
seabed. The aim is to unlock oil
reserves that would otherwise have
been unrecoverable,” says Knut
Nyborg, vice president for subsea
processing and boosting, Aker Solutions.
In addition to being a cost-effective
solution, the seabed-based seawater treatment technology developed
by Well Processing has demonstrated better results than similar
topside-based systems.
“Extracting seawater from the seabed, where there is a lower degree
of biological growth, gives us some
inherent advantages compared to
traditional topside systems.
Additionally, our system contains
significant innovations within seawa-
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ter and system sterilisation, as well
as solids removal.
“All together, we believe we have
a unique water treatment solution
which will help prevent blocking
of reservoirs or turning them sour
when water is injected into them,”
said Helge Lunde, managing director of Well Processing.

Water treatment injection system
Illustration: Well Processing

This solution is complementary to
Aker Solutions’ topside technology for seawater treatment and
sulphate removal for reservoir
injection purposes.
The first pilot system using Well

Processing’s treatment technology is
due to be installed in May this year.
However, Aker Solutions and Well
Processing are already in a position to
start working on front-end engineering
and design (FEED) studies for oil and
gas fields that could benefit from this
technology.
A specially designed still room technology is also part of Well Processing’s water treatment system. This still
room could, where applicable, enclose
the subsea water injection pumps and
other equipment that Aker Solutions
delivers.
Aker Solutions is in the process of
delivering the world’s most powerful
subsea water injection pump station to
StatoilHydro’s Tyrihans project in the
North Sea. The 2.7MW power capacity of the subsea pump system will
break the world records for both pump
duty and long step-out distance when
operational.
Well Processing’s subsea water
treatment technology is very power
effective and uses significantly less
chemicals than a topside system.
Injection of chemicals subsea also
means no operator handling.

Deepwater Separation
StatoilHydro has revealed plans
to work in collaboration with
Chevron and Petrobras, in order
to develop a new compact deepwater separation plant.
The Norwegian company said
that it will use well established
technology elements, but these
will be assembled in an entirely
different way in order to ensure
the new separation equipment
will be far lighter and smaller than
separation solutions currently
available.
“The development of compact
seabed separation plants is key
to success in deep waters, such
as in the Gulf of Mexico and off

Brazil,” said the activity leader of the
CompactSep joint industry project, Olav
Kristiansen, at StatoilHydro’s research
and development centre in Trondheim.
The initial laboratory tests are to be
performed in the low-pressure rig at the
research and development centre in
Trondheim.
The project aims to develop a plant
that will work in water depths down to
2500–3000m. Traditional separators are
too heavy to be lifted down into such
deep waters.
They will also necessitate a large wall
thickness due to great external pressure. Reducing the weight and dimensions is crucial.

At home in the ocean

Easytrak - Subsea Tracking
Sub-bottom Proﬁling
Acoustic Positioning
Acoustic Release and Telemetry

+44 (0)1493 440355

:

general@appliedacoustics.com

:

www.appliedacoustics.com

Offshore Survey Efficiency
RESON is the leading manufacturer of high resolution
SeaBat ® sonar systems to the oil and gas exploration
industry for various applications including:
• Pipeline inspection
• ROV Intervention Guidance
• Sub Sea Installation Support
• High Resolution Seafloor Mapping

SeaBat 7125
dual frequency
sonar system

www.reson.com
Data courtesy of Terrasond
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Tiebacks

LONG DISTANCE
The drive to produce from
discoveries located away from
existing infrastructure, typically in
frontier locations, has seen the longdistance subsea tieback emerge as
an increasingly important and costeffective field development strategy.
The tieback evolved from satellite
wells placed at increasingly larger
step-out distances from existing
platforms in an attempt to increase the
size of their development umbrella. As
technology advanced, however, these
distances began to grow significantly,
to a point where tiebacks of 50–60km
are now considered relatively
commonplace. At the leading edge
are developments such as Ormen
Lange (140km from the production
infrastructure) and Snøhvit (160km
from the land).
So where is the limit to this technology
and what factors govern it?
“The industry has been working
towards broad targets governed
by what operators
require and what
is realistically

Wellhead
Future long-distance subsea tiebacks, possibly extending hundreds of kilometres,
into dead oil, dry gas and uncontaminated water to maximise ﬂow assurance. The
these fluids might approach export quality, opening up the possibly of a direct
would be similar to that presently carried out on a platform. Some of this
Other components require more work. Once an integrated processing suite has been
gas is produced. UT2 Interviews Tore Halvorsen of FMC Technologies.
possible,” said senior vice president
of FMC Technologies, Tore
Halvorsen. “Developing robust
technologies to reach these distances
could result in a significantly different
way of developing fields.
“For light oil with a density above 14o
API, a typical tieback target might
be 200km from a processing facility,
while with heavier oil below 14o,

this tieback distance would be nearer
100km. For gas tiebacks, distances as
great as 600km have been suggested
– a figure coinciding with the distance
from the Shtokman field offshore
Russia, to the shore. While we are
some way along this development path,
these targets are very challenging.”
There are two main issues affecting the
length of a tieback.

Deeper Waters
The push to explore and develop oil further away from the shore often entails an
increase in water depths. At present, the
depth limit of a subsea completion is around
2800m in the Gulf of Mexico, but over the
next 10–20 years, it is likely that the industry
will extend this envelope.
“We know that the Atlantic rim has a depth of
around 4500m The Pacific is nearer 6000m,”
said Tore Halvorsen.
“There are no discoveries at present, but it is
quite likely that at some point, the industry
will direct its attention to these extreme
depths.”
This is going to require a reappraisal of
subsea technology.
“Up till now, technology has been
developed from the fact that internal
pressure is greater than external
pressure,” said Halvorsen. “All the
sealing technology is based on
using the differential pressure to
energise the seals. These work
harder as the internal pressure
pushes against the sealing

surfaces. A lot of the functional items within a
typical subsea system works by being functionally assisted by the pressure.”
External pressure at 3000m is 300 bar. Beyond these depths, the pressure gets greater
to a point where the internal and external
pressures equalise, reducing significantly the
effectiveness of the sealing. Deeper still and
the pressures are reversed. At some point,
the engineer would have to design for external rather than internal pressure.
“The sealing systems would have to be reset
and energised by pushing outwards against
the inner walls rather than inwards against
outer walls as at present,” said Halvorsen.
The entire design would have to be reappraised. If there was a gas column, and the
gas was bled down, there would be close to
one atmosphere inside and 300-400 bar on
the outside. The system would have to be
designed against possible leak and collapse,”
he said.
These would probably not look too different from
the outside, but would need to be re-engineered
internally to design for collapse pressures.

Tore Halvorsen. All images courtesy of FMC Technologies
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Power

to Market
would typically require the wellstream to be pre-processed, by varying degrees,
industry might get so good at preparing for long distance transport, that this
route from wellhead to market. The subsea processing technology enabling
technology is already tried and tested and mature in its development.
assembled subsea, however, this could realistically revolutionise the way oil and

The first is the friction within the line. At
some time in the field life, and at some
point along the pipeline, the friction
in the line will equal the reservoir
pressure. At that point, the flow will
stop. It would therefore be necessary to
add external energy to the wellstream
in the form of pumping.
Gas may not have the friction
constraints of liquids, but would still

Another factor limiting the tieback
distances is getting power to the
subsea equipment.

Tiebacks

TIE-BACKS

“The only power that most subsea
trees require is to turn valves to
regulate the flow, or to feed the
various systems used to monitor
temperatures and pressures,” said
Halvorsen. “Depending upon the
application, this only takes a few
kilowatts of power.

require boosting at some point as
reservoir pressure begins to fall.

“This power consumption is so
minimal that we have already
developed all electric operated
trees where we have used batteries
to power the operation of the
valves, with smaller lines used to
continuously power the cells in the
same way that a trickle charger
works on a car battery.

Ormen Lange came on stream in 2007,
for example, but by 2015, the reservoir
pressure will have dropped so much,
that gas compression will be required.
Similarly, when plans were first laid to
develop Shtokman, the start-up date
was to be 2012, and gas would be
able to free flow along the 600km line

“Pumps or compressors subsea,
however, require considerably more
power. A multiphase pump would
typically have a power consumption
of nearer 5–6mW, while a gas
compressor might need 10-12 mW.
These levels are not easy to provide
over long distances.”

Subsea tieback to land

UT2 MAY 2009
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Tiebacks

Subsea tieback to landfall

until 2021, when gas boosting would
become necessary.
The second issue affecting tiebacks
concerns temperature. If the crude
cools down, there reaches a point
at around 30–32oC, depending on
pressures and chemistry, where
waxes start to come out of solution.
Lowering the temperature still, to
around 23–24oC, would see hydrates
start to form in any crude entrained
with gas and water. These hydrates
form an ice plug, occluding the flow.
A common solution is to raise the
pipeline temperature by employing
systems such as electrical heating.
These are based on wires placed
around the circumference of the
pipe and heated by induction. With
a flowline of 100km, however, this
predictably requires considerable
amounts of energy. An alternative,
and often more cost-effective, option
might be to add some sort of preprocessing.
“Hydrates form in an oil or gas
pipeline by the presence of gas and
water. Removing either of these will
prevent hydrate formation. This is the
strategy adopted in the Pazflor field in
West Africa where the operators Total
elected to remove the gas, which
was deemed easier to extract than
the water, and pump the wellstream
to the FPSO in two parallel lines, one
for the dry gas and the other for the
oil/water.
“Subsea separation and boosting
emulates the work that would

14
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otherwise be carried out on a platform
topsides,” said Tore Halvorsen. “The
real breakthrough with ultra long
distance tie-backs will happen when
the global industry accepts that these
systems are now mature and reliable,
having been rigorously tested and
installed on live subsea projects.
“We believe that there is significant
future growth potential in this market
sector. Extending the tie-back distances
will require an evolution rather than
revolution, building upon the components
that are already in existence.”

Subsea Separation
“The Tordis field pioneered seabed
separation, with Total also using it
on its Pazflor field. This would be the
equivalent of first stage separation on a
platform.
On Tordis, the wellstream enters a
large cylindrical tank that uses gravity
to separate the flow into its constituent
phases. The gasses are removed from
the wellstream before the fluids enter
the tank, which enables the tank size
to be reduced significantly. The gas is
mixed with oil again at the oil outlet.
With a lighter density than the water,
the oil is fed over a baffle and pumped
away. The water is taken from the base
of the tank and injected into a well. The
solids are removed periodically and
similarly injected with the water.
In Pazflor, there are no appreciable
solids and the gas:liquid ratio is such
that the tanks are positioned vertically,
but still work in a similar manner.

In order to effectively relocate a platform
subsea to produce clean water, dry
gas and dead crude, this requires the
development of second and third stage
subsea separation. On a platform,
this is carried out by techniques such
as electrostatic coalescence and
inline hydrocyclone-based separation
systems.
“This is not just about marinising
existing technology,” said Halvorsen.
“The necessity for high reliability and the
ability to withstand adverse conditions
means that these systems have to be
developed as part of a major equipment
design and testing programme, taking
into account the subsea aspect as much
as the processing technology. Mastering
the processes, however, can confer
significant advantages.”

Subsea Boosting
Over the years, the industry has
developed a range of single and
multiphase pumping technology, and
meeting deepwater requirements is well
within the scope of the designs. Subsea
motors have become particularly
powerful and reliable.The technology
gap, however, lies in the need for gas
compression.
“There are two groups in the race to
develop subsea gas compression – both
being sponsored by StatoilHydro. One is
for use on Ormen Lange while the other
is intended for use on Asgard. One
development programme was started
by Hydro and the other from Statoil
before the merger, and the company
decided to continue with the competitive
approaches.

UT2 MAY 2009
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Tiebacks

LONG DISTANCE
As reservoir pressure falls over time,
Gullfaks, Åsgard and eventually
Ormen Lange will all benefit from compression to bring the gas ashore. In
each case, StatoilHydro and its partners have been considering a subsea
option in addition to the compression
system being installed on a topsides
facility. The compression design is
moving from the drawing board to
hardware, and important decisions will
be made this year.
“The development of subsea gas compression is an important component
in the general aspiration of developing
an all-encompassing subsea processing system,” said Simon Davies,
project leader, subsea technology and
operations. “There are no subsea gas
compressors currently in operation and
large technology gaps need to be addressed before this becomes a reality.”
There may be significant rewards for
developing and deploying subsea gas
compression. They can give accelerated production and increased hydrocarbon recovery, as well as lower capital
and operational expenditure (CAPEX
and OPEX) as fields move to deeper
waters and more remote/ harsh environments.
Subsea compression is highly efficient compared to solutions that
attempt to suck the gas rather than
push it from the field. There are also
positive health and safety implications
because of the lack of surface facilities, less boat traffic, reduced risk of
leakage or explosion.

Gullfaks
As the Gullfaks field area
continues to mature, there will be
an accelerated production and
increased hydrocarbon benefit for
the Gullfaks South area to utilise
gas compression from around
2012/2013 to the end of the field
life.
StatoilHydro is currently looking
at various compression options,
including wet gas technology
developed by Framo. This design
is relatively simple and robust, and
may have a niche in smaller field
applications with lower pressure
boost requirement. It is currently
planned to carry out a pilot test
in 2010 using real hydrocarbons.
Selection of subsea compression,
or a topsides alternative, will take
place in 2011.
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Subsea Gas
Deploying such step-change new technology, however, is always challenging
and the risks need to be managed,
which means a long term view is needed, including investing in pilots and
early applications where the economic
advantages may not be a great as they
will be in future applications.
Prior to the StatoilHydro merger, Statoil,
operator of Åsgard signed a contact
with Siemens and MAN to look at
subsea compression technology while
Ormen Lange development operator
Norsk Hydro awarded contracts to Aker
Solutions (using Nuovo Pignone compression technology). When Statoil and
Hydro merged, the new company was
positive to continue with the parallel
development.
The Åsgard Transport System (ATS)
project is at a more advanced stage,
with testing currently taking place at the
StatoilHydro’s K-Lab facility, while the
Ormen Lange pilot is underway with
testing due to start later this year.

Gas Compression
Based on rotating machinery located
on the seabed, maintenance becomes
extremely costly. StatoilHydro has,
therefore, set up the challenge of a five
year interval between regular maintenance. This light, reliable and robust
design must be flexible in relation to the
change in operating conditions, while
the compressor station should be modularised to facilitate individual retrieval
of components and subsystems.
Liquids entrained in the gas is an important design issue and, although the
overall concept of subsea compression
at Gullfaks, Åsgard and Ormen Lange
is similar, there are some important differences in the technology being developed. In the case of Åsgard and Ormen
Lange, the wellstream is first sent to a
scrubber to separate the liquids, such
as condensate and mono-ethylene
glycol (MEG) for hydrate prevention
before boosting, while in the case of
Gullfaks, direct boosting of the wet gas
stream is also being considered.
The scrubber is a liquid gas separator
using a variety of technologies such as

an inlet vane to separate the bulk of the gas
and liquid, and hydrocyclone technology
for removing smaller liquid droplets. As the
reservoir pressure decreases, more water
will typically be produced, so the scrubber
will be designed for a range of liquids.

Åsgard
Åsgard lies in 250m water depths and gas
needs to be pumped from the Mikkel and
Midgard fields, some 40km away from
the Åsgard platform. The lack of available space on the topsides have led to
designers proposing a subsea solution
as an alternative to having to build a new
compression platform.
While several interim solutions have been
proposed to maintain production availability,
a permanent solution is required by 2013 to
meet the required flow rate of 8 million m3/
day. The minimum flow challenge will involve
two compressor trains, a condensate pump,
a scrubber and an inlet/anti-surge cooler.
These will require power of 8–10MW. This
will see the recovery of an additional 40 billion m3 of gas. Qualification of components
began in 2005 and testing work began at
K-Lab in 2008, with plans to test the machines from the two suppliers in a 40-week
programme.
“A number of components have to be qualified before a subsea compressor station
becomes a reality,” said Simon Davies. “These include the motor cooling system and the high voltage
penetrator. The most suitable
materials have to be selected
and the assembly marinised
with a power supply and control
system being developed. A
topsides frequency converter is
an option.”
The development of a suitable
scrubber to remove the liquids
has to avoid sand hold-up, with the side
issues of erosion and clogging, and the
pump used to reintroduce the liquid to the
pipeline downstream of the compressor
also has to be sand tolerant. This pump
will also require liquid level control and
condition monitoring.
Both the MAN and Siemens compressors
are of a compact design with the motor and
compressor in the same casing.

Compression
Ormen Lange
The Ormen Lange field is a subsea-to-beach development tied
back to shore 120km away and lies in 850m water depths. At
present, there is no floating infrastructure. A permanent solution for Ormen Lange is required by 2015, which will either see
subsea compression or the building of a floating compression
platform above the field as the base case. As much as 25% of the
recoverable gas volume is dependent on offshore compression.
The compression project started life in 1989 as individual industry projects and in, 2001–3, as a DEMO project, however, it was
not until 2003 that concept studies began. Critical components
were qualified between 2004 and 2006, and the subsea compression pilot is currently underway. Testing will start next year.
The subsea compressor development work is being carried out
by Aker Solutions, with GE Oil and Gas and Converteam as the
main subcontractors. Hydro was operator of the development
phase, however, Shell, as operator of the production phase, will
be responsible for the selection of subsea compression or floating compression platform option.
The Ormen Lange design is considerably larger and more complicated, envisaging four compressors, each pumping 15m3/day
(total 60 m3/day) and a condensate pump delivering 7200m3/
day. Each compressor will have a power demand of 12.5MW
(total power budget 58MW). Due to the distance from shore, the
unit will therefore also require a subsea power converter. The
compression system will be housed in a protection frame 70m in
length, 54m width and 25m high. It will weigh 5300t and will see
an additional 100 billion m3 of gas.

K-Lab

Eco II
Siemens and FMC are currently working together to
develop the ECO-II gas compressor for Asgard.

Tiebacks

TIE-BACKS

ECO-II employs a high-speed induction motor
equipped with a variable speed drive. The motor rotor is cooled by the extracted gas, as are its
maintenance-free magnetic bearings. The designers
have ensured that any unprocessed natural gas mixture, which would quickly corrode the copper wires,
does not come into contact with the windings of the
electric coil that drives the rotor.
The rotor is housed in a gas-tight casing made of
a specially developed, fibre-reinforced plastic. The
innovative ECO-II design has also eliminated the
need for shaft seals, essential in conventional gas
compression technology, as they require periodic
replacement. The design, therefore, requires little
maintenance, resulting in dramatically improved
productivity and environmental performance.
The design is sensitive to liquids, which
will have to be removed by a gas-liquid
scrubber to handle the incoming flow
transients and demist the liquid. FMC
says it has called upon its subsidiary CDS Engineering, to provide
separation technology for safe
compressor operation. A prototype system installed in the
Netherlands proved itself in field
operations that began in 2006.
The 6MW unit is expected to operate for five years with no maintenance. It is planned to test
the Eco II with wet, impure
natural gas at StatoilHydro’s
K-Lab in 2009.
The ECO-II compressor
Right: In section.
Below: The model under test

K-Lab is a world-class facility that has
been established by StatoilHydro to
analyse, test and qualify gas measurement and processing equipment at fullscale using hydrocarbon gas at realistic
conditions, including high temperatures
and pressures.
Equipment, includes, subsea compressors and multiphase pumps, high-pressure gas/liquid separation units, multiphase meters valves and pipeline pigs.
The K-Lab facility is particularly well
suited to carry out full-scale testing
and qualification of subsea compressors at near-field conditions. More than
NOK250 million has been invested in recent years to upgrade the lab’s subsea
compression testing facilities.
The Ormen Lange subsea
compression system train
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Ultra-deep
Installation Record
Technip has set two new industry
records within the framework of
Shell’s Perdido development in the
Gulf of Mexico, which it operates on
behalf of partners Chevron and BP.
These are the deepest reeled
flowline installation at a water depth
of 2961m (9713ft), and the deepest
reeled steel catenary riser installation
at a water depth of 2469m (8100ft).
The ultra-deepwater Perdido field
is located approximately 320km
(200 miles) south of Freeport,
Texas. Installation was successfully
completed in January 2009. The
flowline and riser had a total length
of 13.2km (8.2 miles).
Technip’s operating centre in
Houston, Texas, executed this contract. Welding operations took place at
the group’s spoolbase located in Mobile, Alabama. The offshore installation
was performed using the Deep Blue,
Technip’s deepwater pipelay vessel.
Under the terms of separate contracts, Technip supplied the
Perdido umbilicals, as well as the
hull and mooring system for the Spar
platform. Moored in about 2400m of
water (8000ft), this record-breaking
spar will be the deepest spar
production facility in the world and
the first with direct vertical access.
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Gumusut-Kakap
SapuraAcergy has been awarded a
$825 million contract by Sabah Shell
for the development of the deepwater
offshore Gumusut-Kakap field. Sabah
Shell is the operator of GumusutKakap as contractor to Petronas.
Sabah Shell’s co-venturers in the
development of field are Petronas
Carigali, ConocoPhillips Sabah and
Murphy Sabah.
Located offshore Sabah, Malaysia,
Gumusut-Kakap lies in blocks J and
K, in waters of up to 1200m deep. In
January 2008, Shell announced that
the final investment decision was
made on the field.
The Gumusut-Kakap field
development will employ the region’s
first deepwater floating production
system (FPS), with a processing
capacity of 150 000b/d oil.
The field will be developed using 19
subsea wells with oil exported via a
pipeline to a new oil and gas terminal,
which will be built in Kimanis, Sabah.
The Gumusut and Kakap fields were
combined into a single development
under a unitisation agreement
signed by the co-venturers in 2006.
SapuraAcergy’s scope under the

contract involves engineering,
procurement, transportation and
installation, offshore Malaysia in water
depths of 1200m, covering
An oil export pipeline and
catenary riser, including the shore
approach.
Flowlines, jumpers, Steel
Catenary Risers (SCRs), Pipeline
End Terminations (PLET) and
flowline inline structures (SLEDs).
Mooring wires, chains and piles
for a semisubmersible floating
production system (FPS)
including towing to the offshore
location and installation.
Engineering will commence with
immediate effect, with offshore
installation scheduled to commence
in 2010 using the Sapura 3000,
SapuraAcergy’s state of the art
dynamic positioning heavy lift and
deepwater pipelay vessel.
Jean Cahuzac, Chief Executive
Officer, Acergy said, “The GumusutKakap Project represents an important
development for the deepwater
market in Malaysia and for our joint
venture.”

Ithaca Energy has commenced oil
production from its Jacky oilfield
and restarted production from the
Beatrice Bravo facility.
It is anticipated that Jacky and
Beatrice production will average
approximately 10 000 b/d gross
during the course of 2009. Evaluation of field performance will
lead to a decision, during 2009,
on drilling a further well or wells.
An independent evaluation puts
proven and probable reserves at
5.1 million barrels.

D1/D3 onstream
Reliance Industries’ giant D1/D3 field
development located in the
Krishna Godavari D6 (KG-D6) block
has achieved first gas. Aker Solutions
delivered the complete subsea production system, including umbilicals, to the
deepwater gas field.
The KG-D6 project was one of the
world’s largest subsea contracts ever
awarded, valued at US$400 million,
when it was signed in May 2006.
Scope of supply for the project was a
complete 18-well subsea production
system, including 160km of steel tube
umbilicals.
The KG-D6 field is located in the Bay of
Bengal off the east coast of India. The
subsea production system is installed
in water depths from 600m to 1200m.
“We congratulate Reliance Industries
with another successful field development. KG-D6 was its first deepwater
discovery so we are very pleased to
have worked with them on this project,”
says Mads Andersen, executive vice
president, Aker Solutions.
The gas from the KG-D6 development
will be transported through pipelines
to an onshore gas terminal located
approximately 30km south of Kakinada,
on India’s east coast.
Aker Solutions has also set up a
service base in Kakinada to provide
life-of-field service support to both the
KG-D6 and MA-D6 field developments.
The MA-D6 field produced first oil in
September last year.
“The Bay of Bengal is a fast-growing
oil and gas region and we are well

positioned to play a leading part in its
development,” adds Andersen.
The KG-D6 project was managed out
of Aker Solutions’ headquarters in
Oslo, Norway. The subsea equipment
was manufactured at Tranby, Norway;
Moss, Norway; Aberdeen, UK; and
the high-tech manufacturing centre in
Port Klang, Malaysia.
Oil and Natural Gas Corp (ONGC)
has discovered oil and gas in a nearby
block off the east coast of India. The
discovery is in the YS5 well and has
both oil and gas. The discovery lies in
a shallow region of the KG-DWN-98/2
block, in the Krishna Godavari basin
ONGC had announced an oil discovery in the same area last November,
when it drilled in a water depth of
225m in well G-4-6, at Block IG,
offshore the eastern state of Andhra
Pradesh. ONGC will invest $5.3 billion
to develop gas finds which could produce 25 million m3/day by 2013.

Operations

Jacky

The Jacky field was discovered
in April 2007 with development
approval granted in November
2008. This field is located in block
12/21c in the UK Continental
Shelf, approximately 12 miles from
the Moray Firth coastline and
6 miles from the Beatrice oilfield.
Jacky has been developed with
a single production well, tied in
through a normally unmanned
wellhead platform constructed
by HSM Steel Structures, then
via a subsea pipeline installed by
Subsea 7, to the Beatrice Alpha
production facility. From there
Jacky production is exported,
along with Beatrice oil, to the Nigg
Oil Terminal in the Cromarty Firth.

Don imminent
First production the Don area redevelopment is due to come onstream
imminently with West Don feeding
into the newly refurbished floating
production unit, Northern Producer.
Don Southwest field is also due to
start producing during the first half
this year.

Noble Santa Cruz ﬁnd
Noble Energy has announced a
discovery at its Santa Cruz prospect in
Mississippi Canyon Blocks 519/563 in
the Gulf of Mexico. The well, located
in 6515ft of water, was drilled to a
total depth of approximately 18 900ft.
Open-hole logging indicated over
140ft of net gas condensate pay and
more than 110ft of net oil pay in multiple high-quality reservoirs.
The overall thickness of the reservoirs
encountered was greater than originally expected.

Current plans consist of subsea
tiebacks to nearby infrastructure,
and the company anticipates first
production from this area in 2011.
“Our next exploration test will
likely be late in the year at Deep
Blue in the Green Canyon region,
which will be testing our largest deepwater Gulf of Mexico
prospect to date,” said David
Stover, Noble Energy’s executive
vice president and chief operating
officer.
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Winches

Winches
The MacArtney active heave
compensation winch system is
available in a variety of permutations to make it particularly
versatile

Active Heave Compensation

Smart AHTS

Active heave compensation winches work
by filtering out the effect of wave movement.
This allows ROVs and other vehicles to
continue to operate safely in heavier seas,
provide more accurate data readings and result in fewer weather-related down times.

ODIM has launched its Smart
AHTS anchor handling concept.
The company claims that this
system is three times as effective as
some competing solutions in terms of
capacity, economics, safety and the effect
on the environment.

“These systems prevent the ROV from
undulating unintentionally in the water from
the sea swell or heavy sea movement,” said
a spokesman for MacArtney, the Danishbased subsea equipment manufacturer.
“This can cause sudden slack or pull, stressing the cable and making the equipment
at the end of the umbilical unstable. If the
ROV is operating close to the seabed or to
a stationary object in the water, unwanted or
unexpected movement can be disastrous.
“Getting the right AHC system requires
expert engineering. It is imperative to know
how the vessel will move in various sea
states. MacArtney uses unique calculation
software that accurately predicts the behaviour of the ship and ROV in all sea states.”
With the increasing focus on efficiency and
environmentally responsible machinery,
this has increased customer focus on motor efficiency. Electric-powered winches or
winches that use hydraulic pumps to control
the AHC system, inevitably experience an
inherent loss of output between the motor
and the pump. Electric-powered winches are
far more efficient.
MacArtney’s electric-powered winches that
eliminate electric-to-hydraulic conversion
loss. Eliminating the hydraulics on winches
also has added environmental benefits. The
electric active heave compensation winches
are far less noisy than their hydraulic counterparts, making operating the machinery
more comfortable for the manpower on
board. They are easier to service and there
is no risk of oil pollution due to hydraulic oil
leakage.
Should failure occur with one of the motor
drives, it is essential that the equipment
being handled can be recovered safely from
the water. MacArtney AHC winches have
a series of safety features that ensure that
equipment can be raised – for example the
inbuilt parameter of working with two or one
motors instead of the three motors used in
the system.
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During the development phase for the
new concept, ODIM collaborated with STX
Europe in a project known as One Ship
– One Trip. This partnership has maintained
an active dialogue with companies such as
Shell, BP, Petrobras, StatoilHydro and Aker
Exploration.
“These discussions have revealed a
growing need for next-generation anchor
handling vessels which can cut costs,” said
ODIM chief executive, Jogeir Romestrand.
“The Smart AHTS provides a complete
automated anchor handling system which
addresses oil company needs for costeffective solutions in future exploration and
production drilling.
“This means big efficiency gains for anchor
handling operations while also improving
crew safety and substantially reducing both
carbon and nitrogen oxide emissions.”
The ODIM Smart AHTS replaces traditional
anchor handling winches with its cable
traction control unit (CTCU) deepwater
technology. The CTCU system is designed
for lightweight fibre rope and is aimed at for
deepwater installation and mooring.
Fibre rope is as strong as a steel wire of
the same dimensions, but only a 10th of the
weight in air. With its low specific weight,
fibre rope makes it possible to use winches
and handling equipment with much smaller
power requirements and dimensions, than

Schematic of the
AHTS system

Winches

.....
AHC Winch

The Smart AHTS
on a vessel

for steel wire. That not
only reduces energy
consumption but also
makes it possible to
use smaller ships or
rigs for the same job.
But handling fibre rope
presents a whole new
class of technological
challenges. Fibre
rope stretches by 1
to 3% under load.
With the traditional
traction winch, slippage
between the rope and
drums generates heat
and abrasion, which
wears down the rope
causing premature
failure.
The CTCU is designed
to overcome these
problems using
individually controlled
sheaves that move
at different speeds,
distributing the load
evenly to prevent
spinning and slippage.

Bergen-based TTS Offshore Handling
Equipment has developed a new winch
system with active heave compensation
(AHC), which will greatly assist anchor
handling. The company has much
experience developing winches for both
anchor-handling and subsea winches
with AHC.
By combining the best technology from
each product, TTS has developed
a winch, it has identified as the next
generation for anchor handling, towing
supply (AHTS) vessels.
“The solution is as simple as it is advanced,” said a spokesman. It can fit on
any anchor handling tug (AHT) or AHT
supply vessel. It can also be retrofitted
to existing vessels.
The system will enable vessels to operate in new working areas, like subsea
deployment, installation of large suction
anchors and other operations that
require AHC technology.
The TTS winch can also operate regular
anchor-handling and towing operations
with improved safety, due to improvement of operation data in the winch system. Trenching work will also be greatly
improved with the TTS winch.
“We see this as a product that will
improve the work carried out by the vessels, especially now, as vessel rates are
falling and there is a need for increased
efficiency,” said Sverre MowinckelNilsen, sales manager in TTS Offshore
Handling Equipment. “We will also be
able to offer better use of the weather

The active heave compensation
winch on a vessel

window due to the AHC installation,”
he continued.
“At the moment we, are introducing
the new concept to major ship owners
within the AHTS market. The initial
feedback has been very positive,” said
Mowinckel-Nilsen. “One of the most
important issues for the new technology is also that the cost will be very
competitive. Comparing to a standard
AHT winch it will offer a much better
solution for normal
operations and
new working
areas.”

Right:
The AHC
winch

Below: A schematic of a vessel with
the winch installed
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Alve Onstream

Kristin

Schematic of the Alve field

The Alve gas and condensate field
in the Norwegian Sea has come into
production as a subsea satellite field
tied back 16km southwest of Norne.
Like Svale and Staer, the Norne
satellites help to extend the lifetime of
the Norne production vessel.
A maximum gas production of around
4 million m3/day is expected from the
field.
Alve was discovered in 1990. It
comprises the Garn, Not, Ile and
Tilje formations with proven reserves
lying in Garn and Not. This discovery
actually led to the discovery of the
Norne oil and gas field itself. Norne
was proven in 1992 and brought on
stream in 1997.
“Its proximity to Norne made it
possible to develop Alve as a
satellite, which resulted in substantial
value creation and good utilisation of
resources,” says Anita A Stenhaug,
vice president for Norne operations.
“Output from Alve and other finds
in the area will extend Norne’s
lifetime from 2016 to 2021. This will
provide more spin-offs for land-based
activities in the north of Norway.”
Alve has been developed as a
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conventional subsea solution. Tiein to existing infrastructure on the
Norwegian continental shelf meant
that a simplified plan for development
and operation (PDO) could be
submitted to the Ministry of Petroleum
and Energy. The PDO was delivered
in January 2007 and approved by the
ministry in March the same year.
“Alve is a pilot project for submitting
a simplified PDO for satellite fields,”
says Kjell Helge Eide, manager
for the development project. “This
procedure has now been adopted in
development projects for other such
fields.”
Mr Eide is particularly satisfied
that Alve was delivered according
to plan and with good results for
health, safety and the environment
(HSE). No serious injuries have been
reported during the development
phase.

Aker Solutions has been awarded a
contract by StatoilHydro for the delivery of
a complete work-over system for subsea
trees at the challenging high-pressure/
high-temperature (HP/HT) Kristin field
in the Norwegian Sea. Contract value is
approximately NOK330 million.
The work-over will maintain and increase
production from the subsea wells. Scope of
work includes engineering, procurement,
manufacturing and testing of a complete
work-over intervention system, including
tools. A work-over system is equipment
that is needed to perform well intervention
activities on subsea wells.

The quality of the reservoir at Alve
is such that one well ensures good
production. Recoverable reserves are
estimated to be 6.78 billion m3 gas
and 8.3 million barrels of condensate.

The contract is a call-off from the frame
agreement signed between StatoilHydro
and Aker Solutions in Q3 2007. The
delivery is for StatoilHydro’s Kristin Tool
Pool and Exploration and Production North
unit.

The Alve licensees are StatoilHydro
(85%) and Dong Norge (15%).

This is the third work-over system Aker
Solutions will be delivering to StatoilHydro’s
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Rita
E.ON Ruhrgas has started production from its Rita field. “The development of Rita is a landmark for E.ON
Ruhrgas and forms a key part of our
growth strategy,” said Dr Bernhard
Reutersberg, CEO of E.ON Ruhrgas.
The field is located in the UK Southern Gas Basin in Blocks 44/21b and
44/22c. E.ON Ruhrgas UK operates
the Rita field and has a 74% equity
share. Its co-venture partner GDF
SUEZ has a 26% equity share.
“Rita represents a resounding technical achievement, being the first dual
lateral well drilled in a Carboniferous
reservoir in the Southern Gas Basin,”

said Martin Cole, managing director of
E.ON Ruhrgas UK.
Development approval for the Rita gas
field was granted in early 2008. The
plan was based on a subsea development tied back via a 14 km pipeline to
the E.ON Ruhrgas-operated Hunter
field.
The highly productive Carboniferous
reservoir was accessed via a dual
lateral well. Each leg was drilled as a
6in hole and has a horizontal length of
more than 800m. Gas is exported via
the CMS infrastructure to the
Theddlethorpe Gas Terminal and onto
to the UK market.

Montara Installation

A Kristin subsea tree. Image by Aker Solutions

Kristin field, which is a high-pressure/hightemperature (HP/HT) field with temperatures
up to 180°C and pressures up to 15 000 psi.
“The Kristin field has tested our engineers’
skills numerous times over the years, and has
helped push our technological boundaries,”
says Mads Andersen, executive vice
president, Aker Solutions.

Clough has been awarded a
AU$116 million contract by PTT
Exploration and Production
Australasia (Ashmore Cartier)
for the installation of the offshore
facilities for the Montara field
development.

The scope of work is for the
transportation and installation of the
750te Montara wellhead platform
deck, the 285te mooring buoy with
nine associated mooring legs,
approximately 26km of infield pipelines
and the 100te Swift subsea manifold.

The project, which incorporates the
Montara, Swift and Skua fields, is
located approximately 690km west
of Darwin in the Ashmore Cartier
permit area of the Timor Sea within
the AC/L7 and AC/L8 production
licences. The field lies in 80m of
water.

The offshore installation campaign is
scheduled to start towards the end of
the second quarter of 2000 and will
keep the Java Constructor engaged
on the project, including mobilisation
and demobilisation, for around four
months. Clough also carried out the
fabrication of the Montara platform.

Aker Solutions has previously delivered a
complete subsea production system to the
Kristin field, which is located in 380 metres
water depth in the south-western part of
the Halten Bank in the Norwegian Sea. The
field has been developed with 12 production
wells in four subsea templates, tied back to
a semi-submersible production platform. The
gas and condensate field came on stream in
November 2005.
The work-over system equipment will be
engineered and manufactured out of Aker
Solutions’ facilities at Fornebu and Tranby,
Norway. Deliveries of the equipment are
scheduled to be finalised in May 2010.

The Montara topsides prior to installation

UT2 MAY 2009

23

Operations

Subsea

Operations
High-capacity wellhead
Anadarko has awarded FMC a contract
for the manufacture and supply of an
HC-20 high-capacity subsea wellhead
system.
In addition to operating at pressures
as high as 20 000psi, the equipment
is engineered to perform at temperatures as high as 350ºF (177ºC). The
HC-20 enables the development of
high-pressure wells, and its enhanced
load bearing capacity allows operators
to drill deeper wells with heavier casing
strings, according to FMC.
The wellhead system also incorporates an independent load distribution
mechanism to support up to 4 million
lb (1.8 million kg) of combined casing
string capacity, plus full 20 000 psi
blowout preventer test pressure.
The HC-20 system is scheduled to
be delivered to Anadarko in the fourth
quarter and will be manufactured at
FMC’s facility in Houston.

Snorre
Subsea 7 has been awarded a
US$17m contract from StatoilHydro
for engineering and installation of the
Snorre B riser replacement project in
the Norwegian sector of the North Sea.
The scope of work involves engineering, subsea preparations and subsea
disconnection and recovery of three
damaged flexible risers, the installation of three new risers (two 5in and
one 8in riser) on the Snorre B platform and subsea tie-in of the risers to
templates C and D.

The project and engineering activities will
commence immediately and will be performed
at Subsea 7’s offices in Stavanger, Norway.
The offshore operations are due to take place
in three campaigns from April to September
2009.
The main offshore operations, including riser
recovery, installation and tie-in operations will
be performed by Subsea 7’s specialised flexible pipelay and construction vessel, the
Seven Seas.
Tor Espedal, Subsea 7’s Norway vice presi-

Vega Troll
Four large subsea structures for
StatoilHydro’s Vega and Troll fields
have been from Grenland’s yard in
Tønsberg.
The three Vega subsea structures,
and the Troll O2 subsea structure,
each weigh more than 500t. The subsea system for the gas and condensate field Vega will be tied in with the
Gjøa field that will come onstream off
the west coast of Norway next year.
The Troll O2 system will be tied in to
the Troll C platform and is expected
to increase the Troll recoverable
reserves by 20 million barrels of oil.
Grenland recently signed a
NoK38 million contract with FMC
Technologies for the construction of
Troll B gas injection subsea structures.
The contract includes fabrication of
two integrated satellite structures (ISS)
and two flow modules for the Troll B
gas injection project of StatoilHydro.
The subsea structure delivery is
scheduled for early 2010. Gas injection in Troll West will increase the oil
reserves at Troll by 17 million barrels.
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Subsea structures for StatoilHydro’s
Vega and Troll fields

Operations

.....
Maersk
Aker Solutions has signed a frame agreement with
Maersk Oil for the supply of subsea control systems for
its existing and future field developments. The agreement
is a 12-month rolling contract with the option to renew it
annually. For Aker Solutions the contract could be worth
approximately £4–5 million per year.

dent said, “The contract builds upon
Subsea 7’s successful partnership and
position as the Subsea Partner of Choice
for StatoilHydro on the Visund and Veslefrikk riser projects, which continues to
create sustainable value for both parties
through integrated working and alignment
of interests and expertise.”
Snorre lies in the Tampen area in the
northern North Sea. at a depth of 300–
350m. The semisubmersible Snorre B
vessel is located in the northern part of
the field.

Ekoﬁsk
ConocoPhillips Skandinavia has
awarded Technip a lump sum contract for the Ekofisk VA subsea water
injection project located in
block 2/4 on the Norwegian continental shelf. This contract provides for the installation, tie-in and
commissioning of subsea facilities
between the existing Ekofisk facilities and a new eight well subsea
injection template (2/4VA).
The contract includes:
installation engineering
procurement of installation
equipment
installation of client provided
spools, flexible flowlines and
umbilicals
design, fabrication and installation of protection covers
tie-in and commissioning
The detailed design and the other
equipment will be provided by
ConocoPhillips. Offshore installation
is scheduled for 2009. Installation
will be performed by several vessels,
including Technip’s new-built diving
support vessel, the Skandi Arctic.

The deal brings subsea controls delivery and service,
including lifecycle services, into one contract to support
Maersk Oil’s projects in the North Sea. It builds on a previous frame agreement that has been in place since 2003.
“This agreement ensures that Maersk Oil will continue
to receive a sustained, across-the-board service to meet
both its current and future operational and technical
requirements in the North Sea,” says Rémi Birkeland,
managing director of Aker Solutions’ UK subsea business. “We are very pleased to continue working with
Maersk Oil.”
Equipment under the frame agreement will be engineered,
manufactured and delivered out of Aker Solutions’ facility
in Aberdeen, UK, or hi-tech manufacturing centre in Port
Klang, Malaysia.

Aker Solutions’
Monolock
subsea control
module, iCon

Dana

Newfoundland ﬁnd

Dana Petroleum has discovered a new
oil field with its well drilled in the South
East Rinnes structure in Block 210/24a,
UK Northern North Sea. This is the
third oil field discovered by Dana in the
Rinnes area, located just 4km from the
Hudson producing oil field and is only
1km from its Melville oil field.

StatoilHydro Canada has made
a discovery in the Flemish Pass
basin, offshore Newfoundland.

The South East Rinnes well, in which
Dana has a 64.8% equity interest, was
drilled to a total measured depth of
7310ft.
The company recently brought the
Grouse oil field in Central North Sea,
in Block 21/19 into production. It was
tied back to the Dana/Venture owned
Kittiwake platform, the production hub
for the greater Kittiwake area (GKA)
operations. Initial field productivity is in
line with expectations at around 10 000
barrels of oil equivalent per day .
Earlier this year, the company also
announced that it had acquired Bow
Valley for a cash consideration of $0.50
per share representing an aggregate
consideration of $219 million (US$177
million).

Hydrocarbons were encountered
while drilling the deepwater Mizzen
prospect, 500km east-northeast of
St John’s, Newfoundland. The well
was drilled by the Henry Goodrich
semisubmersible drilling rig.
StatoilHydro is the operator of
Mizzen with a 65% working interest
with Husky Energy having the
remaining 35% interest.

Piracuca
The consortium formed by Petrobras
(63%, operator) and Repsol (37%)
has declared its light oil and gas discovery Piracuca commercially viable.
Piracuca is located off the coast of
the state of Sao Paulo, some 200km
from Santos, in a water depth of
200m. The total in situ volume of
the field is estimated at 88.5 million
m3 (about 550 million barrels of oil
equivalent).
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In March 1917, the 46.6m-long
battleship Danton, built in Brest,
sailed out of Toulon en route to Corfu
to rejoin French naval forces. Around
946 officers and sailors, as well
as 155 passengers were aboard.
Advised of enemy submarine patrols,
her commander, Captain Delage,
took the Danton west of Sardinia.
At 28 miles south west of the island
of San Pietro, she was suddenly
attacked by two torpedoes in quick
succession, forward and mid-ships
from the German submarine U-64.
After ten minutes, the list began to
increase, slowly at first, then rapidly

Rediscovering
and the ship capsized after 30–35 mins.
It was impossible to launch the lifeboats,
as all electrical equipment was out
of action. The destroyer Massue and
the trawlers Louise Marguerite and
Chauveau came to the rescue but 296
were recorded dead or missing. Captain
Delage clung to the bridge until the
end, and the majority of the officers and
marines perished.

A

round ninety years later, Fugro’s
MV Geo Prospector was
carrying out detailed marine
survey operations for routing the
proposed Galsi gas pipeline across the
Southern Mediterranean Sea between
Algeria and Sardinia.
Part of the survey involved using
employed its autonomous underwater
vehicle (AUV) Echo Surveyor 1 to

Echo Surveyor
The pipeline survey was carried out by Fugro using its
Echo Surveyor 1 AUV. This vehicle, able to carry out
operations in water depths down to 3000m, is based on
a Kongsberg Maritime Hugin 3000 body, with a payload
selected by Fugro to meet its particular demands of
surveying deepwater field developments, site surveys
pipeline and cable routes and regional mapping.
The vehicle has a 60–70 hour dive endurance at
a nominal speed of 4kts. The payload includes a
multibeam echosounder, sidescan sonar, sub-bottom
profiler and a conductivity, temperature and depth
(CTD) sensor.
The Echo Surveyor aboard the
MV Geo Prospector
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All video and multibeam images of the Danton
courtesy of Galsi SpA and Fugro NV

Survey

.....

Multibeam data processing reveals seabed topography and wreck detail .
Right: The ROV used to perform the survey

the Danton
acquire very high resolution multibeam echo sounder, side scan sonar
and sub-bottom profiler data to aid
pipeline engineering.
It was only when interpreting this
sonar data that the large wreck
around 125m long was uncovered
lying upright in an area of disturbed
seabed in 1000m of water, close to
the proposed pipeline route.

Both sonar and multi-beam
data revealed that the bow of
the wreck was tilted proud of
the sea-bed with an estimated
elevation of 15m. These records
also indicated that the seabed
around the wreck was very
disturbed, littered with numerous
small sonar contacts probably
related to debris from the wreck.

At the close of the AUV survey, Fugro took
the opportunity to acquire more detailed
information about the wreck by launching
the ROV that formed part of the Skandi
Inspector’s subsea inspection capabilities.
The Fugro Triton XL ROV was launched to
re-examine the vessel, collect underwater
video footage and conduct a very high
resolution multibeam survey of the wreck
site. The multibeam data was processed
to construct digital 3D models of the ship
and the surrounding seabed. It also took a
number of photographic images.

Continued next page

Multibeam Echosounder
Much of the imaging was carried out by
Reson’s SeaBat 8125 wide-sector,
wide-band, focused multibeam
sonar.

The SeaBat 8125
multibeam sonar
The bow of the Danton

Using 240 dynamically focused
receive beams, the system
measures a 120° swath across the
seafloor, detects the bottom and
delivers the measured ranges at
a depth resolution of
6mm.
The backscatter intensity
image is displayed in real
time on the sonar display.

The twin cannons
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Gasli Pipeline
Galsi (di Gasdotto Algeria
Sardegna Italia) is a special
project company incorporated
in 2003 to promote and manage
construction of a new trunk line to
import natural gas from Algeria to
Italy via Sardinia.
The pipeline will start from the
Hassi R’mel field in Algeria, run
through Sardinia and offshore to
the Italian mainland, landing at
Piombino. It will be hooked up to
the existing Italian gas grid at a
point in Tuscany.
This called for the deepest gas
pipeline in the Mediterranean that
will have a length of 850Km, and
will reach a depth of 2824m.
The diameter of pipeline will vary
between 22in (560 mm) and 48in
(1220mm). The initial capacity
of pipeline will be 8 billion m3
of natural gas per annum. Total
costs have been put at near
€2 billion. The pipeline is expected to come operational in 2012.
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Continued from p27

Interpreters suggested that this might
correspond to a sunken battleship,
but it was not possible to identify the
vessel using the imaging tools on the
AUV.
The following month, Fugro followed
up the investigation with the Skandi
Inspector by carrying out ROV
operations in order to locate and
survey subsea telecommunication
cables crossing the proposed Galsi
gas pipeline route at various points
along its length.
These investigations require even
more precise survey sensors and
techniques, necessitating the use of
two deepwater remotely operated
vehicles (ROVs) fitted with forwardlooking sonar, underwater video
cameras, a bathymetry suite and
a high resolution multibeam echo
sounder.
The battleship wreck coincided
with junction of the pipeline and the
crossing of the Artemis cable, and the
site was re-observed using the ROV

Multibeam sonar image of the Danton

and its suite of imaging devices.
Contact with the Italian, French
and UK Hydrographic Departments
confirmed that it was the Danton.
The Galsi project management
team in Milan decided to re-route
the proposed gas pipeline well
away from the charted wreck and
associated debris, performing
a comprehensive review of all
the available survey data and
preparing detailed mapping to
consider the character of the
debris field, the attitude of the
wreck and the nature of the
surrounding disturbance of the
seabed.
Modelling the dynamics of debris
dispersal and ultimate impact with
the seabed suggested that the
battleship landed at the seabed
from the north-west. The team
therefore made a decision to offset
the proposed pipeline to the southeast, at a minimum distance of
300m from any observable debris
or seabed disturbance.
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PIPE

P
Pi
The Solitaire

The pipelay process commences
with pipe offloading from a shuttle
pipe carrier to the pipelay vessel.
The Solitaire uses a pair of pipe
transfer cranes (PTC), each with a
capacity of around 35t. These lift the
pipe joints aboard, lowering them
against a bumper frame to remove
the ship’s motions. They are then
safely lowered to the lay-down area.
The majority of the pipes is
introduced directly into the
production process. Alternatively,
the pipes can be sent to the holds
for storage. The Solitaire has a total
pipe carrying capacity of 22 000t
across its six holds. The longitudinal
pipe transfer cranes in combination
with a longitudinal conveyor,
transports the pipe to and form the

Pipe offloading
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holds. The stored pipe is routed up
from the holds to the welding stations
as required.
One common strategy to accelerate
the lay-rate is to weld two joints
together offline and use these as a
workable joint pair unit. Joints are
therefore taken to the double joint
factory which is located on the main
deck on the Solitaire.
At the start of the double joint factory,
the pipe enters the bevel station.
Bevelling the ends is necessary to
ensure a perfect weld. The edges are
checked and, if necessary, the edges
cleaned by hand.
After this, the pipes are transported
to the pre-heating station where

Bevel station

the pipe joints are pre-heated by
induction heating. This raises the pipe
temperature to improve the welding
quality.
After heating, the pipes are transferred
to the line-up station. An internal
line-up clamp is used to align the two
pipes before welding. The double joint
factory has several welding stations.
The welding is performed under a
bed of flux in order to achieve a high
quality weld.
The final weld in the double joint
factory is carried out from the inside
of the pipe by means of a purposedesigned welding machine placed on
a boom and inserted into the pipe.
After all the welds in the double joint
factory have been made, they are

Pre-heating

LINES

ipelay
Most subsea engineers know
what a pipelay vessel does, but
few have seen inside one.
UT2 looks at how it works.

Welding the bead

tested using an ultrasonic testing (UT) system located at the
non-destructive testing (NDT) station. In the unlikely event
that a fault is found in the weld, the double joint is cut apart,
the two single joints are transported back to the outside
waiting area and are entered into the process again.
The approved pipes are then routed to the double joint
waiting area. These joints are normally manoeuvred on
rollers arranged in both in transverse and longitudinal
direction.
When required, an overhead crane transports the pipe from
the double joint waiting area to the double joint elevator.
This delivers the pipe to the to the line-up deck below,
where the double joints are attached to the main pipeline in
the firing line.

Welding the hot pass
Dual torch welding

The double joints are prepared in the ready rack where final
de-burring, internal cleaning and pre-heating are carried
out. The overhead crane then places the double joint on the
line-up car assembly.

Single torch welding
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After careful line-up, the joint is
slowly abutted against the main
pipeline. An internal line-up clamp is
used to assist in this process. The
person that controls the line-up is
called the Spacer.
In this station, called the bead stall,
the first weld is performed between

the main pipeline and the double joint.
This first weld is called the bead or
root (hence the name bead stall).
To carry out the welding, Allseas
developed the Phoenix Gold welding
system. This can use multiple bugs
(the carts that move around the pipe),
with two welding torches per bug.

A view of the Audacia’s firing line

The welding is performed on welding
trolleys, which provide a work
platform for the welders. They move
simultaneously with the pipe and as a
result the movements of the pipe caused
by the ship motions do not hinder the
welding operations. Depending on the

Phoenix Gold
The Phoenix mechanised welding
system was developed for mechanised
welding of offshore pipelines on board
Allseas’ vessels.
It was designed to consistently produce
high quality welds in order to meet
the increasing requirements of the oil
and gas industry with respect to weld
strength overmatching, corrosion properties and impact toughness requirements for heavy wall pipelines.
In 1991 Allseas instigated the original concept, seeking to improve the
pipeline welding technology already
available on the market with the aim
to provide assured quality of each and
every pipeline weld.
Having welded over 2000km of off-
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shore pipelines since 1993 in the range
of 6in to 48in, the Phoenix concept has
proven itself with a high production
at low weld repair rate. The second
generation
Phoenix became operational in 1997. In
the years thereafter, the pulse MIG and
TIG options were added,with the dual
torch feature added by the end of 2001.
Allseas has performed all the detailed
engineering and manufacturing of the
hardware and software inhouse, as
well as the manufacturing of the system
itself. By working this way Allseas
has full control over maintenance
and project specific modifications if
required.
The operational experience gained
with the first version has been included

in the second version of
Phoenix, thus enhancing its
welding characteristics and
its reliability and endurance
to ensure round the clock
performance in a high production environment.
Beside the welding of carbon steel up to X80 grades,
Phoenix has welded stainless steel clad, inconel clad
steel, duplex, super duplex
and 13 Cr materials using
combinations of the processes available.
Its use of MIG welding on
the steel catenary risers
was a breakthrough in the
industry.

project, the main firing line of Solitaire can accommodate
seven welding stations as well as UT/NDT station.
Three tensioners keep the pipe under tension to maintain
the catenary line. Each tensioner consists of two large
tracks that squeeze the pipe and thereby hold it inside
the vessel. The pipe can be fed through in a controlled
manner. If the vessel moves due to waves, the tensioners
compensate for this motion.
Each tensioner delivers 350t of tension, with a total
force of 1050t available. The main line welds (the bead
weld, the hot pass, the filler welds and the end cap) also
undergo ultrasonic testing with water providing the sound
transmission medium between the equipment and the
weld.
If the weld is satisfactory, the vessel moves ahead 24.4m
(the length of a double joint). If there is an unaccepted
weld, the weld will be repaired in the UT (or NDT) station.
If a serious fault is detected, it is possible that the weld
would have to be made again. In that case all the pipes will
be cut back and the vessel moves backwards.

A 350t tensioner

The major part of the pipes are coated onshore, except
for the pieces where welding is done. The pipe joint ends,
which are welded together, are called cutbacks and have
not been coated when the line pipe is delivered to the
vessel.
The stations in the end of the firing line are used for
applying the field joint coating and are equipped to
clean the welds by grit blasting the cutbacks. This is the
preparation for a field joint anti-corrosion coating. The grit
blasting machine discharges a mix of compressed air and
abrasive material that makes the pipe surface clean and
bare. After this the welded areas of the pipe are pre-heated
where after the field joint coating is applied and cooled off.
After having been coated the pipe is ready to be laid on
the seabed. To support the pipe on its way down, a large
adjustable space frame, the so called stinger, has been
attached behind the vessel.

Above: Applying field coating. Below: The stinger

The Phoenix
Gold welding
system
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John Mair

Deja Vu
On a sunny morning in late 1982, John Mair, mechanical
engineer at Subsea Offshore, viewed the prototype ROV
Pioneer in the test tank and agreed with assembled
colleagues that they were looking at something very special,
something that could have significant ramifications on how
the industry carried out operations in future. The vehicle
designed specifically for drill rig support was being made
ready for her maiden project for BP in the Magnus field.
“Remote vehicles in the late ‘70s were in their infancy and
we had been struggling to achieve good reliability,” said
John Mair. “BP had drawn a line in the sand by making a
commitment to use ROVs more in preference to divers on
North Sea rigs, providing the necessary support to stimulate
the advancement of ROV technology, and it was only by
going to electrohydraulic-based systems that we began to
see the reliability improving.
“By 1983, the deepest subsea well to date was in
approximately 900ft of water. Chevron then announced that
it was to develop its Montanazo field off Spain, in 2700ft of
water. This was a quantum leap! Well out of diver reach, it
was clear that ROV intervention would be the only realistic
option. At Subsea Offshore, we were contracted to develop
the field using a diverless strategy, which was to result in
the design, build and testing of the world’s most advanced
underwater robotic system. While the field was unfortunately
not a great success for the operator, the push it gave remote
technology was enormous.
“Not long afterwards, BP in the UK developed its single well
oil production system (SWOPS), the first demonstration of a
really innovative and cost effective use of ROV technology.
We also did a particularly important project of note with
Total on Alwyn that, combined with the BP designs, led to a
number of the intervention interfaces being adopted in the
current ISO standard.
“If it wasn’t for ROVs and the associated intervention
technology, the pioneering West of Shetlands fields could not
have been developed in the mid 1990s. Since the original
wells were completed, there have been in excess of 1000
umbilical and flowline terminations as well as tens and tens
of control modules, choke insert recoveries and a raft of
other unplanned tasks. At the time, we would never have
envisaged the extent of the work that we now do routinely
with ROVs.
“One of the main drawbacks of the current ROV, however, is
the umbilical itself. With increasing water depths, the impact
of the umbilical weight becomes more significant More and
more load bearing elements and buoyancy in the umbilical
can lead to heat dissipation and handling issues. This has
prompted us as an industry to look at ways of removing the
umbilicals from ROV systems, which will be the next stage
in the evolution of the remote technology.Subsea 7 and See
Byte have recently trialed a test bed system.”
On a sunny morning in late 2008, John Mair, global
ttechnology manager of Subsea 7, looked at the prototype
AUV PAIV in the test tank and agreed with assembled
colleagues that they were looking at something very special,
something that could have significant ramifications on how
the industry carried out operations in future. The test vehicle
was the culmination of a well supported and funded project
by BP and Chevron.....
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Life of

What are the important issues governing
of technology development is
John Mair, Global Technology Manager at

When considering the activities of a subsea contractor
such as Subsea 7, it is common to think of construction
projects as the only area of focus, however, the company
is equally involved in looking at the entire life of the field
activities.
“As companies address the challenges related to flow
assurance,” said John Mair, “it is predictable that subsea
equipment is going to get increasingly more complex.”
The industry will continue its push into deeper and more
remote frontier areas. Many of these new discoveries,
such as those in the lower Tertiary of the Gulf of Mexico,
have issues associated with high wellhead pressures.
While common in the North Sea, high integrity pipeline
protection systems (HIPPS) is not used to date in the US.
Instead, increased wall thickness may be the preferred
option for their pipelines and risers, thereby imposing
greater challenges for the installation contractors.
“High pressure, high temperature (HP/HT) wells are, in
many cases, only high pressure for a short period and
often require pumping relatively quickly. Some technology
areas of remedial boosting are mature, while others
require more research.
“The majority of fluid pumps installed to date are coaxial
rotodynamic types, however, there are likely to be more
applications for twin screw pumps, which may also be
better suited for higher boost pressures and heavy oil,
another industry challenge. However whatever pumping or
separation technology is utilised the Subsea maintenance
will increase.
“In the past, subsea equipment has, in the main, been
designed to be retrieved in the event of failure, however,
the future trend will be more towards retrieval for planned
maintenance, especially related to the seabed pumping
and processing equipment. Most surface rotating
machinery works on a planned maintenance programme,
where modular parts are replaced at a convenient
shutdown period, before they go wrong.
“It is likely, therefore, that in order to minimise risk,
equipment will be designed to be changed out, say, every
4 to 5 years. It will be engineered to be swapped out
easily and quickly to fit in with a short shutdown envelope.
“In deeper waters, as these installation and retrieval
loads increase, this might mean moving to lifting
systems using fibre rope technology coupled with active
heave compensated winch control, as we at Subsea 7
successfully demonstrated on the world’s deepest project

John Mair

Field

the subsea sector and what sort
necessary to make this happen?
Subsea 7 assesses the changing market.
to date, Independence Hub, allowing controlled decent
and landing operations and thereby avoiding the penalties
associated with conventional steel wire.

PAIV the Way

“Bringing on additional satellite fields linked to existing
infrastructure with spare capacity is another cost-effective
strategy that is likely to be used more by the operators. This
will require improvements in subsea connection technology,
especially in applications beyond diver depth.

Since its inception, advances in ROV technology have been
meteoric. They have evolved from devices able to conduct
simple inspection tasks, to highly developed vehicles able to
carry out a variety of sophisticated intervention applications.
In recent years, the industry has also developed a series
of autonomous underwater vehicles (AUVs) that can be
pre-programmed to undertake tasks, largely independent of
interactive commands from the surface. These are normally
involved in inspection duties, but could they emulate ROVs
and be used for subsea intervention activities? Subsea 7
has taken the first steps along this development path.

“Subsea 7 has been carrying out work on grouted tees, now
DNV approved, to obviate the problems with welding. Hot tap
technology, able to be used without interrupting flow, could be
increasingly used.
“Many of these satellite tiebacks will also be of a longer
distance,” he said. “One of the main issues associated
with this is flow assurance and, in particular, ensuring the
wellstream does not fall below a critical wax or hydrate
appearance temperature. “Pipeline wet insulation systems
are preferable, but as the coatings become thicker, heat
retention starts to be less predictable, and the mullti-layers
can become subject to stress cracking problems. Chevron
and Statoil are currently leading a multi-million pound
joint industry project to address some of these issues.
In applications where the cooldown conditions are more
onerous, pipe-in-pipe will be used by more operators with
some now turning to electrical heating systems.

The research group began its involvement with AUVs
in 2002, when Subsea 7 reached an agreement with
Southampton Oceanographic Centre for access to its
Autosub technology. This torpedo-shaped AUV was to form
the template for a vehicle able to work at depths of 3000m
for durations of 30 hours, containing sensory equipment
aimed at the oil, gas and subsea cable inspection markets.
Called the Geosub, it was also the host vehicle in the
development of SeeByte’s Autotracker payload.
Continued next page

“Materials, in general, is another key area that requires
attention. Be it sour, HP/HT wells, or conversely, in the Arctic,
another region for future development, where wells have
to operate in external temperatures of down to -60oC make
material selection a key issue. Unfortunately, exotic materials
can also be notoriously difficult to weld and inspect.
“Many new geographical locations now require a proportion
of the equipment to be fabricated locally to form part of a
development licence. This can influence the design because
until the necessary infrastructure and training builds up, the
engineer has to design the equipment to match the local skill
base and supply chain.
“We have a number of spoolbases around the world to
fabricate our pipelines and risers to be installed by our reel
lay vessels. There is a new base at Vigra, Norway, one under
construction in the Gulf of Mexico, one in Brazil and another
in Angola. These all have to fabricate pipe and risers to a
consistently high quality mainly with local labour using the
same predictable and reliable processes, so that when the
reel lay vessel arrives on site, the product is the same as the
other bases,” said Mair.

Look! No umbilical!
The PAIV autonomous
vehicle
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with a length of 990m, a width of 750mm
and stands 955mm high. It weighs
330kg and has a 1000m depth rating,
upgradable to 2000m. It is propelled by
six high reliability brushless DC thrusters,
(four vectored axial and two vertical).
The 24-36kgf thrusters give it a speed of
1.8kts and allows it to hover in a current
of 1.6kts.
One of its main functions would be
inspection. A power budget of 150W has,
therefore, allocated for lighting while there
is an autofocus fixed iris/focal length
colour camera.
“One of the main difficulties of a
conventional AUV system is its launch
and recovery. The PAIV system, however,
will employ well tried techniques that are
common to ROV deployment,” said John
Mair.
The PAIV being tiralled at the Subsea 7 test tank

In 2006, this Geosub system was
used to conduct the world’s longest
uninterrupted AUV inspection
operation, in which the 22.2km pipeine
was carried out at a speed of 4kts.
AUVs also play a large part in
Subsea 7’s strategic plan for the future
related to Life of Field.
“Our vision would be to have a vehicle
on a floating production, storage and
offloading (FPSO) vessel that could
be used to inspect pipelines, risers,
moorings and subsea infrastructure,
communicating with sensors
strategically placed within the subsea
equipment to carry out condition
monitoring. The ability to operate
from a host facility, as opposed to
a dedicated support vessel, would
provide significant advantages for
carrying out routine or unplanned
inspections,” said Mair.
“With the gathering data, the next
step might be to couple this with
a light intervention capability. This
would require the AUV an ability to
hover. This function would not suit a
torpedo-shaped hydrodynamic AUV but
instead, a more stable platform – an
ROV-shaped structure for example.
This was the reasoning behind
Subsea 7’s development of the
prototype autonomous inspection
vehicle (PAIV)
“The idea of an AUV being used to
carry out inspection and intervention
tasks is not new. One existing concept
envisages a transport AUV that can
carry an ROV from the surface to
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a seabed location such as a subsea
structure,” said John Mair. “The ROV
would then plug into a subsea umbilical
to receive power and control functions.
The AUV stays on the seabed until it is
time to relocate the ROV.
“The PAIV works very differently. The
best way to envisage PAIV it is to
consider an inspection class ROV in
which the umbilical has been removed.
We have years of experience designing,
deploying and operating ROVs which
are applicable.”
Power is supplied by batteries housed
in an underslung skid, while control
is provided by some of the most
sophisticated autonomous intelligence
under development anywhere. Providing
the control system with sufficient
information to navigate, the PAIV
includes a doppler velocity log (DVL),
depth sensor and digital compass.
There are 2D and 3D sonar systems,
as well as an acoustic positioning
sensors to interface with existing
seabed navigation infrastructure. As
with many conventional AUVs, there is
also a global positioning system (GPS)
receiver to provide positional details.
The vehicle can communication
with a high data rate WiFi system
and iridium satellite transceiver
for global communications. When
underwater, the communications will
use electromagnetic modems for short
range, or acoustic modems for long
range.
The prototype test bed vehicle is small,

Most AUVs navigate to their destination
by moving towards coordinates,
measuring speed and distance to
calculate position and using information
from GPS or acoustic sensors to back
this up. The PAIV, however, will work by
a slightly different system using sensor
enhanced navigation. It will know its
rough position when landing on the
seabed. As it travels towards the location,
the vehicle will then compare sensor
data with information stored in an internal
map within its processing system, to
continually refine this position. Once it has
sufficient confidence to positively locate
its position, it will begin the inspection.
It will use the software developed by
Subsea 7’s collaboration partner
SeeByte, to follow risers or pipelines,
tracking them in 3D, while maintaining its
optimal position. It will be able to carry out
condition monitoring .
“The real advantage with a hover-capable
AUV is being able to carry out simple
intervention tasks such as turning a
valve,” said John Mair. “We are looking
to develop a docking system that works
with existing valves, however, it might
be possible to put intelligence within the
valve’s AUV interface to provide a power
and control capability.
“We are working on leading edge video
recognition. Digital imaging systems on
the AUV will be able to recognise the type
of interface it will be required to dock into.
“In the past, as ROVs began to evolve,
we developed the API standards. This
is not new to us here at Subsea 7, and
I, therefore, consider we are qualified
to continue making tooling designs and
procedures that will become a standard
AUV interface,” said Mair.
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Cable-free
ROV

Fairfield Industries, experts in
seismic applications, together with
Phoenix International, experienced
operators and subsea engineers
have carried out a demanding
operation of executing a cablefree sampling of both the ocean
floor and the layers beneath. They
approached Schilling Robotics to
engineer ROV and control systems
for carrying seismic nodes to
targeted survey areas. Schilling,
which is rapidly expanding its
controls and digital capabilities for
subsea exploration and production,
supported the completion of this
mission with the ultra heavy-duty
(UHD) ROV.
Fairfield specialises in gathering
and analysing marine seismic data,
creating a geological 3D image
beneath the seafloor.
Traditionally, such
data would be
gathered by
placing cables on
the seafloor or by
towing cables over
the area at a depth
of several metres.
The cable-free
seismic nodes, however, have
many advantages. By using
accurate placement, proximity
to risers and platforms that might
otherwise entangle cables is not a
problem, while it allows a 360deg
data signal around the nodes.
The placement applications
are labour intensive
– approximately 870
nodes had
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Seismic Nodes
to be precisely placed and aligned,
requiring the ROV to be highly
specialised and uniquely flexible. The
seismic nodes have a limited battery
life, requiring deployment, retrieval
and data download within a 60-day
window. If the seismic data is not
retrieved and recorded before battery
failure, the mission data is lost.
The seismic nodes mimic a very
accurate recording device, requiring
the support of two vessels. The first
vessel contains the nodes and the
ROV required for the reading. The
second vessel ‘gunship’ follows the
deployment vessel, sending powerful
acoustic waves into the seabed. These
acoustic waves return from the seabed
at different times, depending on the
types of geology they encounter.
These unique returns are analysed
to develop detailed 3D plots of the
seabed. This information is extremely
useful in locating and understanding
oil and gas reserves buried in the
seabed, and finding out if the layers
allow drilling.

The Mission
The mission had been attempted
several times, but returned
unsuccessful due to deficiencies in
existing ROV technology. Phoenix’s
existing ROV line wasn’t powerful
enough to manoeuvre with skids
containing up to 10 nodes at
approximately 100lbs per node.
The ballast presented an additional
problem as an additional 700lbs
shifted during deployment and
recovery. Several methods for
operating with this payload demand on
the vehicle were considered, including

by Meagan Anderson and Jason Stanley
Schilling Robotics

use of a variable ballast system. Most
solutions considered were eliminated
due to a high likelihood of decreased
system uptime. The overwhelming
preference was to identify a vehicle that
could provide the power to offset the
weight of a fully loaded skid, and adjust
to the significant positive buoyancy
experienced following completion of
deployment.

The ROV Solution
Schilling was contacted to evaluate a
custom-engineered ROV. Through the
evaluation and engineering process, it
was able to determine that its standard
UHD vehicle would provide sufficient
power, without requiring a new customengineered solution.
An external toolskid equips the vehicle
with a conveyor belt to efficiently move
the nodes to the front of the ROV where
the TITAN 4 and RigMaster arms could
reach and place the nodes. The vehicle
is configured with seven 17in thrusters
and a 200hp power system to enable
the speed and power required for the
mission.
It also features an intelligent power
management system that ensures that
the vehicle can fully utilize the available
onboard power efficiently. Many vehicles
in the industry – while configured with
significant horsepower – do not allow
the system to apply this onboard power
effectively. In this case, the skid was
fully-loaded with 0 nodes and two
additional nodes on the front porch
of the vehicle. The ability to carry an
additional 50% payload on each vehicle
dramatically increased the deployment
speed and efficiently.

able to hold the vehicle in position
automatically until the field of vision
cleared for visual flying. While
visibility was poor, the pilot never
lost sight of the node, thanks to this
function.
The vehicle’s auto-tuning feature
solved the ballast issue, as it was
able to manage the proper pitch/
yaw altitude as the payload shifted
during the mission. This is no small
feat with a weight variance within
700 pounds per dive.
The power and efficiency allowed
the vehicle to carry the heavy
toolskid and still fly at 3kts,
whereas previous vehicles were
only able to operate at speeds
approaching 0.8kts. Sheer power
and speed was required due to the
node’s limited battery life.
The nodes were placed into the
seafloor by the vehicle’s positioncontrolled TITAN 4 manipulator,
and an inclinometer was used to
place the nodes within 5deg of
straight. For the resolution to be
accurate, the nodes were placed
in a very precise grid, in order to
produce a 3D map of both the
ocean floor and the layers beneath.
The mission was successfully
deployed and recovered well within
the needed timeframe. The data
generated is extremely useful in
locating and understanding oil
and gas reserves buried in the
seabed, and if the layers would
allow drilling. This marked the first
operation of a UHD system in the
Gulf of Mexico and the beginning of
a flourishing track record.

Subsea Positioning
Once deployed, the toolskid was
too tall for the manipulators to reach
the seafloor without setting down
the vehicle, causing sediment shifts
and impairing the operator’s vision.
One of the many advanced autofunctions provided as a standard is
a ROV dynamic-positioning mode
called StationKeep. This proved itself
invaluable on this project, as it was
Left and right: Images from the ROV camera
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UHDs to OceanWorks
Schilling Robotic has sold two of
its new ultraheavy-duty (UHD)
remotely operated vehicles (ROVs)
to OceanWorks International.
OceanWorks will supply the UHDs as
part of two systems that include
OceanWorks’ new electric drive ROV
winches and handling equipment, to
a new international operator.
The 150hp ROVs will be paired with
Schilling’s XE tether management
systems, rated for operations up to
4000m.

RUE Contract
Riise Underwater Engineering
(RUE) and Petromarker have
signed a contract for provision of
ROV services. RUE is to supply a full work class ROV spread
onboard Polarbjørn to support
Petromarker’s operations. The
company has also taken the Viking
Forcados on bareboat contract.

Hydrates Search
A recently launched ISE 130hp
4000m rated ROV, has been
equipped with the a set of deepdiving high pressure recovery
vessels (HPRV). These thermally
insulated units are designed to
recover frozen gas hydrates, maintaining the hydrates at their original
pressure.
The equipment was developed for
the Guangzhou Marine Geology
Survey (GMGS), a division of China’s Ministry of Land and
Resources. GMGS is ready to
recover identified gas hydrates in
the South China Sea.

The Schilling UHD ROV delivered to Oceanworks

The two UHD systems will
be delivered to OceanWorks
this September. Schilling and
OceanWorks will be providing
training and installation support for
the systems.
“OceanWorks’ expertise and

relationships in the northern regions
will allow both companies to offer
comprehensive product and service
packages to ensure that customers are
successful with their aggressive growth
plans throughout the coming years,”
said Jason Stanley, vice president of
global sales for Schilling Robotics.

Mohicans to Noordhoek
Sub-Atlantic has secured a contract to
supply two new generation Mohican
ROV systems to Noordhoek Offshore.
The agreement, worth £1 250 000,
will see Aberdeen-headquartered
Sub-Atlantic deliver the ultra-high
thrust inspection ROVs which are
specifically designed for working for
extended durations in high current
and tidal locations.
Noordhoek, a leading provider of
subsea construction, diving, ROV and
survey services to the offshore oil and
gas, renewable energy and subsea
cable industries, operates internationally though primarily in the North Sea
and Irish Sea.
Alasdair Murrie, sales and marketing
manager with Sub-Atlantic, said: “We
are very much looking forward to a
long and mutually rewarding partnership with Noordhoek, whose commit-

ment and professionalism reflect our own
ethos and attitude.
“The Mohican is ideal as a platform for
a plethora of tasks and sea conditions.
Indeed the original concept for this
ROV was high power to weight ratio
for operations in fast-changing current
situations such as those often encountered by Noordhoek in its North Sea
operations.”
“These new ROVs are complementary
to the existing fleet and will provide us
with market-leading assets to further
develop our presence in our market and
offer more possibilities to our customers,”
added Noordhoek managing director
Leen Noordhoek
“The delivery of these new ROVs will not
only provide considerable operational
flexibility but also allows us to respond to
the increasing demand from the market.”

Singapore Opening
SMD has opened an office in Singapore, which the company plans
to be a springboard for access to
the Asia Pacific region. It is being
staffed by John McCann.
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A Mohican ROV
of the type sold to
Noordhoek
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T4
Deep Ocean Engineering has launched its latest Vector T4
Triggerfish. This rapid deployment vehicle has greater power,
telemetry and payload systems than previous models. Easily
maintainable and reliable, the T4 has been incorporated into
the Vector family, which includes the M5 and L4.
“The new system is based on a rugged polypropylene
chassis,” said Michael Gilson, vice president for customer
solutions. “This energy-absorbing maintenance-free frame
is non-corroding and self-supporting in water. Propulsion is provided by pressure-compensated, dry brushless
thrusters. The high-torque gearless thruster design is both
robust and quiet. Its hydrodynamic nozzle provides symmetric thrust within a compact footprint.”
The front of the ROV houses a 18:1 colour zoom camera unit with a 1000m depth rating. It measures 241mm
(9.5mm) in length and has a diameter of 89mm (3.5in). It
has a resolution of 470 TV lines and a sensitivity of 1lux at
f1.4. It has a 7-58deg veiwing angle. This is mounted on
an electrically-driven tilt platform which gives a smooth tilt
speed. It can move 90deg with adjustable stops.
The subject is illuminated by a pair of 850 lumen LED
lights designed to last up to 50 000 hours. These will
consume far less power than quartz halogen units.
The T4 is controlled from the surface by means of a digital
communications link. The standard configuration includes
up to three continuous video channels over a twisted
shielded pair and expendable digital telemetry over copper
wire including RS232, RS485 and ethernet with an optional fibre optic connection. The ROV is connected to the
surface by an umbilical cable designed to withstand harsh
environments. With a diameter of 12.7mm (0.5in), it has a
working loads of 455kg/100lbs.
Vehicle command and control of the vehicle and its sensors
which come from a portable dual core based computer. It
also supports external monitors for the display of sonar,
video and tracking information. The continuously updated
video display includes compass heading, depth, elpased
time, water leak and sensor data such as temperature.
Triggerfish T4

The Pro 4 from
VideoRay

Pro 4 Launched
VideoRay has launched the Pro 4, the fastest and most
powerful tether pulling vehicle in its range, featuring a
deeper depth rating and hydrodynamic improvements.
“The Pro 4 submersible features more than twice the
vertical thrust of the Pro 3, and a 50% greater horizontal
thrust,” said Charlie Foll, managing director of VideoRay
distributor Atlantas Marine. “A depth rating of 300m is
standard. Improvements in the electronics allow for both
greater total tether length (up to 600m) and much better
power transmission over longer tethers.”
New sensors include a 3D compass and micro-electrical
mechanical system (MEMS) gyro to improve navigational
capabilities. The ROV is equipped with two high resolution
colour cameras. The main camera is located in the
forward pressure hull while the second camera can be
positioned either on top or underneath of the ROV, facing
in any direction. The forward camera tilts 180deg, while
the second camera also tilts 180 deg and pans 360deg,
as well as providing fully immersive feedback.
Both cameras are equipped with wide dynamic range and
backlight compensation to provide detailed pictures even
in difficult lighting situations. The cameras are optimised
for underwater use and offer 0.0001 lux ultra low-light
sensitivity by including automatic or manual switching
between color and black-and-white modes.
The LED lighting provides 3600 lumens of light with a
‘turbo boost’ option that can raise this to more than
5700 lumens if necessary. The forward light reflectors have
been engineered to distribute the light evenly throughout
the camera tilt range. The lights are positioned outside
the main pressure hull to provide the greatest separation
from the camera. This separation is extremely important in
minimising backscatter – the reflection of waves, particles,
or signals back to the underwater camera.
The VideoRay Pro 4’s efficient brushless thrusters are
said to deliver the highest thrust-to-vehicle weight and
thrust-to-drag ratios in the industry. Enhanced vertical
thrust and pitch-enhanced dive and surface modes get
the ROV to its working depth quickly, while the ducted
hydrodynamic float maximises efficiency and allows for
optimal ROV stabilisation.
The Pro 4 series ROVs will be sold in configurations such
as port security (PS) and commercial dive (CD) designed
to solve a specific or series of underwater tasks, with
VideoRay providing single solutions across the many
technologies involved.
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Classiﬁcation
Changing the Rules
A change in Norwegian law
has recently made it easier for
classification societies, such as the
American Bureau of Shipping (ABS), to
survey mobile offshore units flying the
Norwegian flag.
Up until recently, classification
societies had to perform a ‘gap
analysis’ – a comparison between
their own rules and the requirements
outlined in the Red Book and DnV
rules in order to prove that the
standards and safety levels were
in compliance with Norwegian
requirements. This had to be done
every time a rig needed a survey.
Under the Norwegian Ships’ Safety
and Security Act, however, the
Norwegian Ministry of Trade and
Industry (MTI) can now delegate
certain of its statutory responsibilities
through agreements with classification
societies and other recognised
organisations (ROs).
Earlier this year, ABS demonstrated,
to the satisfaction of the Norwegian
Maritime Directorate (NMD), that
its rules for mobile offshore units
document the necessary safety levels
set out in the requirements pertaining
to Norwegian-flagged units.
ABS is one of three classification
societies that are now seen as being
able to provide these equivalent
levels of safety under the law and,
as such, are authorised to perform
specific statutory surveys on
Norwegian flagged units. Specifically,
the agreement delegates to ABS the
authority to carry out design approval,
inspections and surveys of mobile
offshore units on behalf of the NMD
to verify compliance with applicable
Norwegian legislation.
“These arrangements have been put in
place by Norway to avoid duplication of
effort and to capitalise on the expertise
and capacity the ROs offer,” said Arild
Viddal, a senior advisor at the NMD.
This recognition is reflected in
the newly revised ABS Guide for
Mobile Offshore Units Operating on
the Norwegian Continental Shelf,
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Teledyne ISO 9001
N-Notation. The guide outlines
classification requirements for
obtaining the (N) symbol, which
indicates a mobile offshore unit
complies with all applicable ABS rules
and applicable Norwegian flag-state
legislative requirements. This is part
of the process by which a rig obtains
the all-important acknowledgement of
Compliance (AoC).

Teledyne RD Instruments have
achieved the International
Organisation for Standardisation
(ISO) 9001:2008 certification
from Det Norske Veritas.
This makes Teledyne RD
Instruments is one of a select
number of companies to meet
these stringent certification
requirements.

Like a passport, the AoC allows a rig
to re-enter Norwegian waters without
repeating its gap analysis – as long
as the strict acceptance criteria are
maintained.

“The ISO 9001:2008 certification
demonstrates Teledyne RD
Instruments’ commitment
to quality for the design,
manufacturing and service of
acoustic doppler current profilers
(ADCPs) and Doppler Velocity
Logs (DVLs) for the marine
market.” says Javier Costas,
Teledyne RD instruments quality
manager.

“In the recent building boom, a
number of Norwegian owners chose
ABS class. This agreement makes it
much easier for them to market their
rigs,” says John Gallagher, director of
technology and business development
for the offshore sector with ABS
Europe.
“Today, classification with one of
three societies is among the minimum
requirements for a rig to earn an AoC,
which is necessary for operating on
the Norwegian Continental Shelf,” he
adds.
“An owner wanting to market a rig in
the Norwegian sector has to earn its
AoC, to prove that rig is in compliance
with Norwegian regulations. That’s
quite a job,” said Jon Strengehagen,
ABS manager of technology and
business development for offshore
Norway. “Not just the rig, but also all
the management systems and the
organisation behind it have to comply
with Norwegian rules,” he explained.
“It’s a job that can take a company a
year or more to complete.
“Rig owners are quite pragmatic about
class,” continues Strengehagen. “Most
owners, in choosing class, just want
the society that is most convenient
and which gives the best service.
“This acceptance reflects the totality
of the ABS philosophy, which has
brought into class the majority of the
world’s mobile offshore units,” adds
Gallagher. “It is a natural extension of
our worldwide service coverage.”

“Receiving and maintaining
ISO 9001:2008 certification
requires continuous process
improvement aimed at achieving
total customer satisfaction. We
have been aggressively focused
on developing and delivering
quality products.
“Teledyne RDI’s achievement is
the direct result of a high level
of commitment from the entire
Teledyne RDI team and our
overall commitment to quality.
This major milestone is critical
because our customers correctly
view ISO 9001:2008 certification
as a way of ensuring the quality
and reliability of our products in
the marketplace.”
Teledyne RD Instruments has
released its new self-contained
explorer DVL for precision
littoral underwater navigation
applications.
The self-contained configuration
offers users Teledyne RDI’s
broadband technology packed
into a single housing. It also
boasts a new phased array
transducer, offering reduced
size and weight, plus enhanced
system performance. The unit is
rated to 500m.

ROVs

ROVs
Wine from Water
Wine destined for the Roman
colony in Cartagena finally turned
up 2200 years later.
It would have remained undiscovered at the bottom of the sea
outside the Spanish harbour if not
for the sharp-eyed marine explorers of the Aurora Trust.
After spotting the Roman wreck
on a sonar map of the area, they
sent down a Saab Seaeye Falcon
ROV to investigate.
Amphora on the seabed

Their remarkable discovery was
the sight of thousands of amphora
of wine, the clay jars still carefully packed in the hold of the ship
where they had lain undisturbed
for over 2000 years.
The ship could have lain there for
another 2000 years if not for the
work of the trust which is undertaking a large scale study of the
area outside the harbour of
Cartagena in southern Spain.
Working with the National Centre
for Underwater Archaeology of
Spain, it has created a map of the
submerged cultural heritage on
the seabed outside the harbour,

and had set about targeting various
items of interest.
The ancient Roman ship was one
such item, which the team from
Aurora Trust was able to film and photograph thoroughly using the highly
manoeuvrable Falcon, which can hold
steady for such work, even in strong
currents. A photomontage was created using a Kongsberg stills camera
with flash mounted in a specially built
skid slung beneath the ROV.
The Aurora Trust, a not-for-profit
oceanographic exploration, education and archaeological organisation
has its logistics base in Malta. The
trust has undertaken a number of
projects throughout the Mediterranean over the last five years, working
with government agencies, academic
institutions and fellow non-profit
organisations.
For the trust, the highly successful
Falcon ROV has proved a vital tool
in its ocean exploration work. It is
an ROV that has carved out its own
niche in the world of marine science
and archaeology, after winning respect in the fields of oil and gas and
defence.

Above: The Falcon subsea wine
detector. Right: A Falcon ROV

Underwater Courses
The Underwater Centre in Fort
William has secured a 12 month
contract, worth more than £275 000
to provide ROV pilot and technician
courses to employees from Fugro.
This is the third year running,
that The Underwater Centre, an
internationally renowned subsea
training centre has been chosen to
deliver the courses to Fugro personnel. In 2009, 75 students from
the company will undergo ROV
training – bringing the overall total
of Fugro employees trained at the
Underwater Centre to more than
200 since 2007.
Fugro, which is the world’s third
largest ROV operator, will send its
staff from across the globe to The
Underwater Centre.
Based at the head of Loch
Linnhe, the Centre offers a unique
sheltered, seawater site with a
large private pier extending into
the loch.
The waters plunge to depths of
150m, which are ideal conditions
for ROV training, as well as commercial diving. Overall demand
for ROV training at the Centre has
rocketed – last year, 70% more
courses were delivered compared
with the previous year.
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Abandonment Report
In a report published in March
2009, Oil and Gas UK highlights
the £15 billion market for services
needed to abandon nearly 5000
platform and subsea wells on the
UK Continental Shelf (UKCS). The
report, which was prepared by the
Acteon company InterAct
Activity Management (InterAct)
with the help of Oil and Gas UK’s
well abandonment workgroup, also
identified that existing technology
will allow the abandonment of only
two-thirds of wells without the use
of a rig. The rigless abandonment
of the remaining one-third will be
reliant on the development of new
technologies.
Paul Dymond, Oil and Gas UK’s
operations director, said, “Despite
improved oil and gas recovery techniques delaying decommissioning
in many cases, some projects are
already going ahead, for example
on the Miller, Brent and Indefatigable fields. This new report highlights
the considerable opportunities
presented by the decommissioning of North Sea infrastructure for
suppliers to invest in the provision
of innovative services and new
technology. The industry needs to
look very closely at how to position
itself to grasp those opportunities.”
Phil Chandler, senior petroleum
engineer with InterAct, added, “The
report estimates that 3725 platform wells and 910 subsea wells
in the UK offshore will need to be
abandoned, the majority in the next
15 years. Existing technology will
permit the rigless abandonment of
two-thirds of those wells, a method
which is typically more cost effective than using a rig. However, the
rigless abandonment of the remaining one-third of wells will require
the advancement of techniques,
such as well control and string
tubular recovery.”
Jules Schoenmakers of Shell, who
chaired the well abandonment
workgroup, said, “Many felt that a
significant market opportunity for
well abandonments on the UKCS
exists. The study now quantifies
this opportunity. Operators are
looking for breakthrough technologies and new approaches in this
emerging business. The size of
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the market appears large enough
to support many businesses and
teams of specialised well abandonment professionals for several
decades.”
Alongside the study evaluating
opportunities in the well abandonment market, Oil and Gas UK has
updated its guidelines on the considerations that need to be taken
when suspending operations for
a limited period of time and when
finally abandoning a well. Both the
guidelines and report are available
free of charge to Oil and Gas UK
forum members on the extranet or
to non-members for a charge on
the Oil and Gas UK website.
Mr Schoenmakers said: “The existing guidelines on well abandonment were published in 2005 and
have been well-used. A workgroup
comprising representatives from
operators, contractors and the
Health and Safety Executive (HSE)
has now reviewed and re-written
them with improved clarity and
flow.
“The latest insights enabling efficient and sound well abandonments have been incorporated into
the guidelines. They now clarify the
requirement to squeeze perforations and advise on well construction in facilitating well abandonment. The guidance also reflects
the key changes of single plug risk
assessment and, with additional
diagrams, is now easier to use.”
Oil and Gas UK is committed to
sharpening the industry’s focus
on the technologies and capabilities that will be needed for the
safe decommissioning of oil and
gas infrastructure in the UK. For
example, in 2008 it held events
with the Industry Technology
Facilitator (ITF) to help operators
and contractors develop a mutual
understanding of the goods and
services that will be required in the
course of decommissioning and
the contracting strategies needed
to deliver them.
In 2009, Oil and Gas UK will hold a
conference to actively improve the
industry’s readiness for decommissioning on 26 and 27 May.

Post-hurricane
decommissioning
The subsea maintenance, abandonment and
decommissioning market has become increasingly global over recent years, with equipment
and practices from one area becoming readily
transferrable to others.
So says Proserv Offshore, which is currently
looking to apply skills developed throughout
its various operating regions to decommissioning projects within the Far East. Although still
a fairly young region for the company, it has
targeted the Far East as one of its potentially
fastest growing sectors.
The major proportion of the abandonment
and project management support comes from
Proserv Offshore’s well established Americas
region, with facilities in Houston, Lafayette and
Houma. To date, the company has worked
on over 400 decommissioning projects and
has planned and executed over 300 offshore
platform removal projects in the Gulf of Mexico
alone.
“The Gulf of Mexico consists of 33 600 miles
of pipelines and approximately 4000 producing platforms and which accounts for 30% of
the US oil supply and 21% of their natural gas
supply,” said a spokesperson.
“Over the past five years, hurricane recovery
and abandonment work from the paths of

Well Abandonment
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Katrina, Rita, Gustav and Ike
have proved difficult. In 2008
alone, for example, 163 platforms
were permitted for removal, yet
only 67 of those have been removed to date. In addition to this
367 pipelines were permitted for
abandonment last year, and that
was before hurricanes Gustav
and Ike struck.“

These hurricanes have had a
major impact on decommissioning in the Gulf of Mexico, and
the recovery mobilisation has been slow. The regulatory
authorities are reviewing the need for a different approach
in enforcement.
Establishing useful engineering data on the damaged
structures has been a major challenge. To create these
models, a 3D modelling tool was employed, using images and coordinates from a variety of sources, including
divers, sonar and an ROV mounted cameras.
Hurricane damage has however necessitated the need
for creative abandonment and decommissioning solutions and the development of new equipment. The Bottom
Feeder from the Versatruss people is a good example of
this. It was created to recover submerged wreckage.
Other examples of the creativity are seen in the tools and
methods that have been developed to allow the plugging
and abandonment (P&A) of the wells on the damaged
platforms. The result of this is a dramatic increase in
cost. Since these major hurricanes, the abandonment
and decommissioning industry has seen well P&A costs
increased by ten times, and platform/debris removal costs
by at least five times.
For a variety of reasons, 2009 has experienced a downward trend in normal decommissioning carried over from
2008, leaving many of these projects incomplete.
This results from a combination of limited availability of
resources, including human, and funds being diverted to
the continuing hurricane recovery work.

TSMarine has been awarded a series of contracts worth
approximately £2 million, to carry out a multi-client well abandonment
programme for two major operators in the North Sea. In a campaign
designed to spread the mobilisation and transit costs associated with
decommissioning activity, TSMarine will mobilise its recently chartered vessel, the Rem Poseidon to plug and abandon three
Category 2 suspended subsea wells in the southern North sea.

Abandonment
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Offering a range of rigless well intervention, decommissioning and
construction support solutions to the global subsea oil and gas industry, the Aberdeen-based subsea services contractor will lead the
project to perforate and cement the wells, then sever and recover the
wellheads. TSMarine will also be responsible for the recovery and
disposal of residual oil-based muds.
As the lead contractor for the programme, TSMarine will project
manage the campaign, develop the work scope, including but not
limited to, developing the required tooling, select and manage subcontractors, as well as plan and execute the offshore operations.
In addition, the project team will carry out well reviews, HIRA and
emergency response planning.
These contract awards follow the success of a similar multi-client
well abandonment programme carried out by TSMarine in 2008.
TSMarine’s regional director for Europe and Africa, Tim Martin said,
“We have developed this innovative approach to deliver significant
cost benefits to operators – the first of several innovative approaches
which we are developing to drive down the cost of subsea decommissioning.
“The trend for multi-client well abandonment projects is increasing,
primarily because operators are sharing fixed costs with each other
and realising the cost savings that can be achieved from a single
mobilisation.
“We are delighted to have been awarded these new contracts which
will allow us to build on the success of the North Sea multi-client well
abandonment programme we undertook for BP, Perenco and Tullow
Oil in 2008.
“We are well positioned to support operators effectively manage decommissioning activity and this project underlines our ability to offer
operators cost effective, bespoke well abandonment and decommissioning programmes.”
TSMarine is engaged
in ongoing discussions
with other operators and
is confident more will be
joining the programme
before it commences in
quarter three of 2009.

Left: Wreckage removed by a bottom feeder
Above: 3D computer plan of the wreckage

In less than four years,
TSMarine has established itself as a leading
player in the niche subsea rigless intervention
and decommissioning
market on a global
basis.
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Finally

Finally
Thrills and Spills

Leak Sealing

While accidents and severe climate
conditions are normally considered
the principal reason for the presence
of oil floating on the sea surface, it is
becoming clear that oil from natural
seeps may also be a prime source. In
the past, researchers have used satellite systems to monitor the presence
oil in water, however, a new method
of imaging the spills has been developed that might lead to a greater
understanding of their provenance

Furmanite has designed, built and
delivered a high pressure subsea
self-sealing repair clamp as a
contingency measure for the BP
operated Everest to Forties condensate pipeline in the North Sea.
The clamp will provide a fast and
efficient means of repairing a leak
without requiring shutdown, should
the need arise.

Over the years scientific community
has employed a variety of satellitebased techniques to look at the oil
These have included using visible,
infrared, microwave and radar sensors, bouncing pulses of radio waves
off the wave-roughened water surface
to detect the amount of backscattered energy. Most recently, synthetic
aperture radar (SAR) has proved a
most reliable system. This imagery,
however, can be notoriously expensive.
It was when optical oceanographer
Chuanmin Hu at the University of
South Florida, St. Petersburg was
looking at imagery from the Moderate
Resolution Imaging Spectroradiometer (MODIS) instruments on NASA’s
Terra and Aqua satellites, for signs of
harmful red tide algal blooms in the
western Gulf of Mexico, that he noticed streaks across reflected sunlight
(sun glint) on the ocean’s surface.
This is traditionally discarded when
looking for biomass and chlorophyll.

After conferring with study co-authors
Xiaofeng Li and William Pichel of
National Oceanic and Atmospheric
Administration (NOAA) and Frank
Muller-Karger of University of
Massachusetts–Dartmouth (UMass),
he determined that these streaks could
be caused by oil rising from seeps in
the Gulf of Mexico seabed, decreasing
the roughness of the ocean surface.
By changing the angle of the camera
and the reflection of the light, the oil
may show up on the airbourne images
lighter or darker than the surrounding
waters.
They obtained MODIS images for the
month of May for nine consecutive
years (2000 to 2008) from NASA’s Goddard Space Flight Center, reviewing in
excess of 200 images containing sun
glint. Of these, more than 50 exhibited
extensive oil slicks.
Hu and colleagues say that it a cheaper
way of detecting oil because the data
is collected daily and provided freely
by NASA, without the need for special
observation requests. The polar orbits
of Terra and Aqua allow images of oil
slicks to be collected several times per
week in tropical regions and perhaps
several times a day at higher latitudes.
According to Chris Reddy, a marine
chemist at the Woods Hole Oceanographic Institution in Massachusetts,
“This capacity for detecting oil in the
ocean has great potential, not just for
oil seeps but for responding to oil spills.
Scientists might be able to use this to
forensically study old spills, to watch
how new ones evolve in real time and
to rule out a spill when there is none.
Ultimately, it could lead to a better use
of public resources.”
Hu has emphasised that the spills must
be large enough (at least hundreds
of metres) to be visible in the MODIS
imagery. If there is suspicion of a large
human-caused spill, for instance, researchers would be able to review ocean
imagery to see if the slick was present
before the alleged spill, indicating a natural seepage. MODIS satellite imagery
collected on a regular basis could help
coastal managers track and mitigate the
effects of large accidental spills.
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Everest lies 233 km east of Aberdeen and is a gas condensate
reservoir. The Everest condensate
liquid is piped to the Central Area
Transmission System (CATS) riser
platform where it is mixed with Lomond condensate and transported
to the Forties complex, 65km to the

Simon Stevin
Around 21 months after Jan de
Nul placed the order with the
shipyard Construcciones Navales
del Norte in Sestao for the fall pipe
and mining vessel Simon Stevin
the vessel was launched in March
2009.
The 191m long vessel will be
used for precise rock dumping to
a depth of 2000m. The system
for the unfolding of the fall pipe is
extremely advanced and operates
fully automatically.
At the bottom of the fall pipe there
is a Remote Operated Vehicle
(ROV) that accurately corrects
the position of the lower end of
the fall pipe. The vessel has a 33
500t loading capacity and makes
it possible to dump 2000 tons of
rock per hour at a depth of 2000m.
The vessel can accommodate 70
persons.
The fall pipe can process boulders
with a diameter up to 400mm,
which is more than any other fall
pipe vessel on the market. The
Simon Stevin is also suitable for
deepsea mining operations, i.e.
for recovery of minerals from the
seabed.

Finally

Finally
Company News

The 14 in clamp
for Everest
west, from where it enters the Forties
pipeline system.
The 14 inch FurmaSeal clamp has
been custom designed to accommodate the pipeline’s 346mm outside
diameter (an unusual dimension as
a 14 inch line is typically 355.6mm
outside diameter).
The hinged split sleeve repair clamp is

designed for emergency pressure containment in the event of any pipeline
defects, and can be installed onto the
line to repair or provide reinforcement
without interrupting normal operation.
It is designed to accommodate pressures to 179 bar, and temperatures
from -10 to +65°C, in accordance with
the pipeline operating conditions, with
a design life of 25 years.

Premier Oil has proposed the
acquisition of Oilexco North Sea
Limited (ONSL) for $505 million. This
will provide Premier with an additional
60million barrels of oil equivalent (boe)
of reserves as well as an unrisked
reserve potential of up to 385 million
boe across 15 exploration prospects.
The purchase price is equivalent to
less than $8.50/bbl.

No sealing compound is necessary,
and no welding required, as the clamp
uses flouro-elastomer seals. These
are compressed and loaded by bolting around each end of the clamp and
between the two lamp halves, providing a high effective, mechanically-actuated high integrity seal.

ONSL has interests in significant
producing fields including Balmoral,
Brenda, Nelson and Nicol.

2H on Azurite
Apart from the Simon Stevin, there are
three more vessels under construction
for Jan De Nul Group at the shipyard
Construcciones Navales del Norte.
The Cristóbal Colón is presently going
through sea trials while the
Leiv Eiriksson is to be launched mid
2009. The shipyard is also building
the 30 500m³ trailing suction hopper
dredger JDN8035.
The Simon Stevin being launched

2H Offshore has been contracted
to supply a flex-joint monitoring
system for Murphy’s Azurite
floating drilling production
storage and offloading (FDPSO)
drilling riser offshore, Republic of
Congo, West Africa.
The system will incorporate 2H’s
field proven INTEGRI range of
sensors to monitor the differential
flex-joint angles of the drilling
riser and will allow rig personnel
to capture data in real time.
The FDPSO is the first of its
kind, and utilises a drilling
riser with a Subsea Isolation
Device (SID) and surface blow
out preventer. 2H Offshore
developed the design of the
drilling riser system from concept
to detailed design.
“Following detailed design,
we are excited to support the
Murphy Azurite FDPSO project
with our flex-joint monitoring
system. It will provide critical
drilling riser operational data
to help maximize uptime and
reduce risk,” said Himanshu
Maheshwari, 2H’s Engineering
Specialist for structural
monitoring.

Emerson’s wholly owned subsidiary
Aegir Norge has reached an
agreement with Roxar to launch a
voluntary offer for 100% of Roxar’s
shares. Upon successful completion
of the acquisition, Emerson expects to
redeem approximately NOK 1.5 billion
(approximately $212 million) of Roxar
debt. Roxar’s board has unanimously
resolved to recommend the offer.
The company, which is based in
Stavanger, Norway, had revenues
of NOK 1,365 million (approximately
$193 million) in 2008.
Subocean Group is reportedly
doubling the size of its premises as
staff numbers rise. The specialists
in subsea cable lay and burial are
taking an additional 5400 ft2 of office
accommodation in the building next
door to its headquarters at the subsea
campus in, Westhill, Aberdeen.
Sources say that Subocean has
created 75 new jobs in the last six
months and now employs 75 people
onshore and 100 offshore with plans
to add another 50 offshore personnel
by the end of 2009 to service
contracts already secured.
“Our contracts in marine renewables
continue to increase and we will
shortly be able to announce some
major new contract wins for 2010 and
2011,” said Mike Daniel, operations
director of Subocean. “To date,
Subocean has only been addressing
the UK market requirements but we
see an even bigger opportunity to
capture a significant share of business
out with the UK from 2011 when other
European governments set their own
renewable targets for 2020.”
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SUT Annual Conference 17–19 February 2009
by Terry Griffiths, Vice Chairman, SUT Perth Branch
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The inaugural SUT Annual Conference
was held in sunny Perth from 17–19
February. The Society for Underwater Technology is a multidisciplinary
learned society that brings together
individuals and organizations with a
common interest in underwater technology, ocean science, and offshore
engineering. This conference provided
the opportunity for over 240 registered
delegates to learn of the latest advances in a huge range of subsea technology, from marine research and product
innovation, to the latest challenges in
current subsea projects.

Delegates were welcomed to the official conference opening and plenary
session by Martyn Witton, the Perth
Branch SUT chairman. The conference
was officially opened by the Hon. Peter
Collier MLC, representing the Premier
of Western Australia. As WA’s Minister
for Energy, Peter highlighted the extent
to which the world-class petroleum
resources off the Northwest Coast
provided the impetus for building Perth
as a regional hub for technical leadership and expertise. His clear message
was that enabling technologies will be
essential to meet the challenges ahead.

The Welcome Reception kicked off on
Tuesday, 17th February, with a very
timely reminder from Helen Liddle
(UK High Commissioner to Australia
and former UK Minister for Energy)
on the importance of subsea technology, both for the Australian and UK
energy industries, to meet the community’s expectations for continued
reliable supply of our energy needs.
She emphasised the strong links
between the UK and Australia, enabling the efficient transfer of essential
technology through organisations
such as SUT, Subsea UK and Subsea
Energy Australia.

Betsy Donaghey (senior vice president,
Woodside Browse Development) then
provided an enlivening synopsis of the
prospects for improvement in subsea
technologies. She stressed that these
would be key enablers for Woodside to
achieve its development goals. Among
the primary requirements are improvements in reliability, lower costs and
greater inter-operability between different equipment suppliers.
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These views were nicely complemented
by the next presentation from Patrick
O’Brien, speaking in his capacity as
director of Subsea UK. He outlined the

extent to which key industry organisations such as learned societies like
SUT, or trade oriented organisations
like Subsea UK and the newly formed
Subsea Energy Australia (SEA) are able
to promote and support the development of subsea industry. Importantly,
this included education, through-supply-chain advocacy and encouraging
relevant research.
Patrick used his company, MCS, as an
example of how this can lead to mutually
beneficial outcomes, through collaboration between these organisations.
Finally Ian Gallett (chief executive of the
SUT) provided a global perspective on
the future of subsea technology.
Delegates at the conference were
treated to a wide range of in-depth
presentations on the latest subsea
technology, covering subject themes
such as deepwater, pipeline, geotechnics, metocean, acoustics and controls
from offshore contractors and suppliers,
engineering houses and research organisations. Presentations also informed
delegates of the latest challenges and
successes on recent projects, contributing useful guidance for application in
future projects.

While component reliability is critical to
achieving the system availability, this
workshop investigated the raft of aspects
such as design, construction and operation that actually determine the extent to
which reliability is achieved. David Liddle
and Neil Poxon (operations director and
managing director of ITF or the Industry Technology Facilitator) identified the
range of challenges and steps through
which nascent technology concepts
progress before deployment and commercialisation.
Jerry Baker (Atkins Global) provided a
useful example, including a warts-and-all
assessment of the strengths and weaknesses in the ITF model. Jim Leven (WA
Department of Commerce) chaired the
final conference workshop on Perth as
a Regional Centre of Subsea Capability,
looking at the uniquely local challenges
to further developing and promoting this
capability in WA.
The conference was held at the Perth
Convention and Exhibition Centre in
parallel with the Australasian Oil and
Gas exhibition (AOG). This provided the
added benefit to delegates of being able
to attend one of the largest regional oil
and gas trade fairs held in the Southern
Hemisphere. This year AOG attracted
over 7000 visitors and 400 exhibitors,
including over 50 subsea exhibitors in the
“Subsea Zone”. This zone was the venue
for the SUT welcome reception and
conference lunches and proved an ideal
chance for the more business-oriented
discussions to take place.
The conference also featured a social
programme, including the dinner which
began with a relaxing and leisurely cruise
along the beautiful Swan River to the Fremantle Maritime Museum. This museum
has a commanding outlook over the mouth
of the Swan River and the Indian Ocean.
Many delegates took the chance to
have a wander around the museum,
viewing some of the impressive displays
– including the infamous winged keel
on the 12m yacht Australia II which
won the America’s Cup in 1983. The
evening proved to be a great opportunity
to mingle with old friends and make new
acquaintances, while watching a truly
spectacular sunset over the harbour and

ocean during this balmy evening. A
brief address by Colin Beckett (general
manager greater gorgon project,
detailed the extent to which Chevron
depended on subsea technology in the
Gorgon project – one of the world’s
most significant subsea-to-beach
LNG developments. He reiterated the
message that “Gorgon’s time is now”,
and that the team was eagerly working
towards FID sometime later this year.

The conference wrapped up on 19
February with a Sundowner to cap off a
most rewarding event.
Our thanks are extended to the Platinum
sponsor: TS7; Gold sponsors: Fugro;
as well as other sponsors: JP Kenny,
Xodus, WA Dept. of Commerce, UKTI,
Oceaneering, MCS and INTECSEA for
their support, together with thanks to
Promaco, as the conference secretariat.

SUT News

Recognising the extent to which delegates at this event would bring a wealth
of knowledge and experience on some
of the key challenges facing the subsea
industry, three workshops were conducted as an integral part of the conference.
Graham Bonner (upstream operations
advisor, Chevron Gorgon development)
chaired the workshop on Subsea Reliability.

Global Oﬀshore Prospects
Report on SUT London Evening Meeting
26 February 2009
by Michal Zbrojski and Alicja Kowalewska,
Cranfield University MSc students
Energy, whether derived from oil, gas,
nuclear or renewable sources, is one
of most important components of the
global economy. That is why when ever
the economy is in trouble, it is worth
taking a closer look at this sector.
Tonight’s seminar entitled ‘Global
Offshore Prospects’ was therefore
very timely in these days of global
economic crisis. The presentation was
provided by John Westwood and
Steven Kopits from the business
research and analysis company
Douglas- Westwood, and concerned
future prospects for the energy
industry, concentrating specifically on
the increasing importance of offshore
oil and gas as well as offshore
renewable energy.
According to analysts, the serious
world recession can be very well
indicated by the price of oil and
consumption levels. As oil prices
increase, demand falls. When demand
in Europe and USA (demand in highgrowth countries behaves differently)
falls drastically, then oil prices can be
expected to behave in the same way,
and this was indicated by the data
shown. The most interesting thing,
but difficult to predict, is the time for
recovery of these two variables. This
recovery time is of interest not only
to oil and gas companies but to all of
us and, as was pointed out, even to
companies like Yahoo.
For the case of offshore oil and
gas prospects, Douglas-Westwood
presents a view that the latest decline
in CAPEX in this sector that is apparent is more connected with the
throughput of certain large projects,
like floating production, storage and
offloading units (FPSO), that have
been completed, and others not yet

started, rather than with any recession. Worth noticing also is the fact
that China, as a fast-growing economy, is offering big loans to countries
such as Russia, Venezuela and
Brazil, in exchange for guaranteed
long-term supply of oil. The conclusion of the analysis is that 2009 could
be an optimum year for investments.
In fact, investment is exactly what
the oil and gas sector needs now.
According to Douglas-Westwood,
current low oil prices could restrict
investments and have serious impact
on the supply of skills. As Westwood
and Kopits said, “the problem is not
the low $40/barrel price of oil we have
right now, but the fact the industry is
still working with $60/barrel costs.”
Another part of the presentation
was devoted to offshore renewable
energy. Douglas-Westwood recognises that this sector is a serious field
for investors. Annual expenditure
in offshore wind is predicted to rise
by ten times in 2012 compared to
2008, with the UK as the biggest
player worldwide. Of course, in this
situation, issues of supply chain will
become significant, though it was
thought that this will not be a problem
in the long term. As for wave and
tidal energy, the UK is also seen as
a world leader. However, this activity
is in its infancy, even compared with
offshore wind. Nevertheless, many
successful concepts are now being
tested, with good prospects for future
commercial use.
Finally, after this very interesting
presentation and numerous questions
from the floor, further discussion took
place in a pleasant atmosphere, over
a glass of wine and excellent selection of cheeses.
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All-Electric Subsea System
The Next Steps
Report on SUT London Evening Meeting
26 March 2009
by Anietie Umofia
Cranfield University MSc student
This meeting proved to be a
major attraction, as oil and gas
professionals turned out in large
numbers to share in the innovative
all-electric subsea system by
Cameron. Held at the usual venue
of the Skempton Building, Imperial
College, it began with an upbeat
introduction by our chairman for the
evening, Paul Ferguson, a subsea
engineer with SPS EC Ltd.
After welcoming the audience he
introduced the speaker for the
evening, Jan van den Akker. Jan is
the controls business development
manager with Cameron and was
the project manager for the world’s
first deployment of the all-electric
tree in the K5F field, located in
the Dutch sector of the North Sea.
Jan spoke on four key topics:
the all-electric core-technology,
its application to the K5F field
development, data management/
condition monitoring and the next
technology steps.

The system, referred to as
CameronDC, is unique and completely
electric from surface to subsea without
batteries. Jan went on to describe the
core technology for the system that
included electric actuators, the electric
subsea control module (eSCM), the
power regulation and communications
module (PRCM) and the surface
control system. The K5F Development
start-up on 6 September 2008 was
also showcased.

an IP address, giving the system
excellent monitoring and data
management capabilities.

This gas project, operated by TOTAL
on behalf of its partners, uses a
template/manifold system in a 40m
water depth. The commissioning
was quicker compared to the current
industry standard, with the second
well being commissioned in less than
24 hours.

Akker emphasised the huge potential
reduction in both CAPEX and OPEX,
which is a major attraction to operators,
and mentioned that the one missing
component, an electrically operated
downhole safety valve (SSCSV) is
presently under development. He
ended his presentation with a short,
informative video.

The all-electric system is designed to
use a subsea LAN with standard TCP/
IP protocol for its data management
and condition monitoring. All
applicable units are selected through

CameronDC was presented as
an ideal springboard to subsea
processing systems, separation and
boosting. HIPPS and MARS were
also presented as key areas to benefit
from this all-electric technology. The
concept of a standalone electrically
operated choke was also discussed.

The meeting concluded with a
question and answer session and
discussion continued over cheese
and wine in the foyer.
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